I d Il 
| M i 


NB 


IM 
AA li | W EA 
N m | | j i AM | Il yl | 
ui | MN i | iM | rt | NE 
A RA DEI | AN BK A MALA 
Uu HIE i| Ii H IM | MINIS S 
| PHUN Hit IN HUI M | | hi tf 1 W "I 
TAIN ML | M V) "M 
i Ni | n Hi I | f m mm au il | 
` | il Il WM i Ml n: ja JM M | 
Hil I { | i AUNT i Ma |^ y AP | a iil ! | | 
VIOLIN i tu e AA 
i li Il M | ie er NU T1 J KEN iy 
| UM Wil Ill [i Mi In 


LN: | 


H 


€ S 
noe 
n 


PANE 
BLUNT Nel 
M 


à 


TUA VT ile 
1 | NW NN ee il xc F 
VOLUI ai li 

il l i 


» 
— a d T 
Bas CES UE 
3 = ee See - 
SS = 
— — € = = 
c% k = 
—— w 
— i nat 
` -a 
— n umm 
x Ea = 


m i E 
= = 
== 
= = f- 
RO = É —Á 
He —— me — 
cC -— : rrr 
= E NS 
= = SS 
TRR SS EES 
— = E a 
A= a T - 
~~ =: 


THE 


CIVIL ENGINEER AND ARCHITECT’S 


JOURNAL. 


SCIENTIFIC AND RAILWAY GAZETTE. 


VOLUME VI.—1843. 


LONDON: 


R. GROOMBRIDGE, 5, PATERNOSTER ROW, J. WEALE, 59, HIGII HOLBORN; WILEY & PUTNAM, NEW YORK: 
GALIGNANI, PARIS. 


* 


PRINTED FOR THE PROPRIETOR BY THOMAS BURROWS, AT THE OFFICE OF THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL, 
, FLUDYER STREET, WHITEHALL. 


THE 


CIVIL ENGINEER AND ARCHITECTS 


JOURNAL. 


REMARKS ON ARABESQUE DECORATIONS, AND PAR- 
TICULARLY THOSE OF THE VATICAN. 


(With an Engraving, Plate I.) 
Read ai the Institute of British Architects, February 3, 1840. 


[Ata moment when the public attention is so greatly occupied with 
the revival of decorations in fresco painting, we have much pleasure 
in beiog enabled to lay before our readers, on the commencement of a 
new volume, the following paper, originally produced at the Institute 
of British Architects. We regret that we cannot devote a larger 
number of engravings to the illustration of this essay, which must cone 
sequently appear somewhat defective in form.] 


Ir is an observation which has been very frequently repeated and 
very variously expressed, that the proper nse to be made of the 
study of the ancients in their works of art, is not to copy, but to 
endeavour to think like them. It is admitted to be of little utility to 
the artist, to imitate the forms of those beautiful models of decora- 
tion, which the Greeks and Romans have bequeathed to us, unless at 
the same time he qualifies himself to apply them judiciously, and 
modify them successfully, by investigating the principles from which 
thev originate. Among these principles, none is more important, or 
bas exercised a greater influence in bringing ancient art to perfection, 
than that which has been so well condensed into one line, that 


“ True art is Nature to advantage dressed.” 


and if we wish to rival the ancients in the production of what is at 
once excellent and original, we must, like them,seek the original types 
in the works of Nature. This was the source from which they drew the 
variousobjects which they have modified and combined, not only in their 
capitals, their friezes, their vases and their furniture, but also in the 
apparently eapricious and fanciful mixtures of different species of 
animals, and even of foliage and animals, into harmonious composi- 
tions, which delight the eye by their graceful and elegant forms, 
however repugnant to truth, or incompatible with reason. The mo- 
tives are to be inquired into which influenced the choice of these 
objects, and the process investigated, by which they fell into the 
conventional forms in which alone many, perhaps most of them, are 
now to be found. 
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That such a course of study would be analogous to the practice by 
which the ancients themselves attained so high a reach of perfection, 
we have sufficient proof. Nothing in art can be imagined more con- 
ventional than the orders of architecture; and yet Vitruvius endea- 
vours to derive them all from simple principles, and in the Doric 
order, we can easily trace the original elements of a primitive mode 
of construction. We shall not so readily perceive the analogy with 
the female form, given as the origin of the Ionic. It requires a very 
great stretch of imagination to refer the volutes to the curls of the 
hair, or the flutes to the folds of the garment. Whatever be the 
origin of the Corinthian order, the fable which attributes its invention 
to Callimachus, is as graceful as the order itself; and its repetition by 
Vitruvius sufficiently indicates it to have been a received principle, 
that the most conventional forms (and a more conventional form than 
the Corinthian capital it would be difficult to point out), were sup- 
posed to have been originally suggested by the forms and accidents 
of nature. The least we are authorized to infer from all these in- 
stances is, that in the opinion of the only ancient author on archi- 
tecture to whom we are able to refer, a motive was to be found iu 
every thing the ancients invented, and that in studying the arts it was 
indispensable to seek and to understand it. - 

To follow up the subject of these remarks, would open an extensive 
field of inquiry. They are offered in the present instance merely as 
prefatory to a few observations on the arabesque style of decoration, 
illustrated by a short review of the arabesques in the Loggie of the 
Vatican. It is proposed to inquire how far the artists who designed 
and executed these arabesques have been indebted to the antique, 
and how far they have modified the hints derived from that source, sa 
as to adopt their compositions to the purposes they are destined to 
fulfil. There will also be occasion to notice the derivation of many 
conventional forms, and the happy adaptation of natural objects by 
which these arabesques are enricbed in a very extraordinary degree. 

In speaking of these sort of compositions as arabesques, the term 
is of course adopted as it is commonly understood, and it is needless 
to explain that we disregard both its etymology and meaning in 
applying it to the paintings and stuccoes of antiquity, which repre- 
sent not only foliage and fruits, but also beasts of every species, and 
imaginary creatures combined and interlaced togetber. These deco- 
rations have also acquired the name of grotesques, from the grottoes 
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or underground bnildings in which they have heen found—a term we 
have perverted stlll more from the sense in which it was invented. 

It is remarkable that the only mention Vitruvins makes of this 
style of decoration, is in reprobation of it—but he describes it so ac- 
curately, that the passage is worth repeating, if for no other reason. 
After pointing out and classifying, what he considers legitimate objects 
for painting walls, such as architectural compositions, landscapes, 
gardens, and sea-pieces—the figures of the gods, and subjects drawn 
from mythology, and the poems of Homer, he proceeds thus—“I 
know not by what caprice it is, that the rules of the ancients, (observe, 
that Vitruvius looks up to the ancients in his day, that is to say to 
the Greeks,) who took truth for the model of their paintings, are no 
longer followed. Nothing is now painted upon walls but monsters, 
instead of true and natural objects. Instead of columns we have 
slender reeds, which support a complication of flimsy stems and 
leaves twisted into volutes. Temples are supported on candelabra, 
whence rises, as from a root, foliage on which figures are seated. 
In another place, we have demi-figures issuing from flowers, some 
with human faces, others with the heads of beasts, all things which 
are not, never have been, nor ever canbe. Such is the influence of 
fashion, that eitlier through indolence or caprice, it renders the world 
blind to the true principles of art. How can it ever be supposed that 
reeds can uphold a roof, or candelabra a whole building—that slender 
plants can support a figure, or their stems, roots, or flowers put forth 
living beings. Yet no one condemns these extravagancies; on the 
contrary, they are so much admired, that no one cares whether they 
be possible or not, so much do mankind reader themselves incapable 
of judging what is really deserving of approbation. For my own 
part, Ihold that painting is to be esteemed only so far as it repre- 
sents the truth. It is not sufficient that objects be well painted ; it is 
also necessary that the design be consonant to reason, and in no 
respect offensive to good sense." Pliny also laments that in his time, 
gandy colouring and quaint forms were held in greater estimation 
than the real beauties of art. But with all deference be it spoken, 
there is another side to the question, which these great authorities 
seem to have overlooked. Conventional decorations of this kind 
were withiu the reach of thousands to whom paintings in the higher 
branches of art were inaccessible, and a more general diffusion of 
taste must have been at once the cause and effect of their universal 
adoption—how universal, the remains of Pompeii reveal to us. If 
we examine the ancient arabesques independently of these preju- 
dices, we shall find endless beauty, variety and originality ; graceful 
details, combined in consistent and ingenious motives and analogies, 
and great skill and freedom in the mode of execution. We shall also 
find reason to doubt whether the introduction of the arabesque style 
really liad the effect of discouraging painting of a higher class, since 
even at Pompeii, poetical compositions of great merit are frequently 
combined with the lighter groundwork of the general decoration. 

However fanciful and capricious the arabesque style may at first 
sight appear to be, there can be no donbt that it may be treated ac- 
cording to the general fixed principles of art, and that the artist will 
be more or less successful as he keeps these principles in view. A 
due balance of the composition is essential, so that the heavier parts 
may sustain the lighter through every gradation, and there must be 
such a disposition as not to cover too much or too little of the ground. 
Unity of design is to be studied in a connexion of the parts with 
each other, aod in the harmony of the details and accessories, which 
ought as much as possible to tend to some general aim. It adds very 
greatly to the value of this species of decoration, when it cau be 
made by these means, significant as well as ornamental. It would 
lead us much too far to enter upon the subject of colonr; but it may 
just be observed, that in tlie ancient decorative painting, rhe balance 
of colour is strictly attended to. Their walls usually exhibit a gra- 
dation of dark panels in the lower part, a breadth of the most brilliant 
colours in the middle and principal division, and a light ground thinly 
spread with decoration in the upper part and in the ceiling, an ar- 
rangement dictated by the natural effects of light and shade, and re- 
flection, As lightness and grace are the peculiar attributes of ara- 
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besque, the foliage which forms its most fertile resource should never 
be overloaded, its details and modes of ramification ought to be drawn 
from nature. The poems of Schiller and other Gerinan authors have 
lately been published, with a profusion of arabesque decoration in 
the margin, which are well worthy of attention, both for the ingenuity 
with which they are rendered illustrative of the text, and for the ac- 
enracy, the botanical accuracy, with which some of the foliage and 
flowers are represented, and which forms one of the greatest charms 
of these clever and original compositions. 

Although the paintings in the Loggie of the Vatican pass under 
the name of Raffaelle, it is not pretended that they are the work of 
his hand, nor even his desigos. He was indeed the originator and 
director of the whole, and the character and influence of his taste is 
visibly stamped in every part. But his coadjutors in the work were 
artists, whose names are inferior to none in the Roman school but his 
own, such as Giulio Romano, Perino del Vaga, Benvenuto Tisi, and 
others, who were occnpied not only in the execution but in the ioven- 
tion of the details. Francesco Penni and Andrea da Salerno are par- 
ticularly noticed as being employed for the figures, Giovanni da 
Udine for the fruits and flowers, and Polydore Caravaggio for the 
relievos. It may be worth digressing to mention, that M. Quatre- 
mere de Quincy is of opinion, that the sculptures of the Parthenon 
were produced by similar means, Phidias there performing exactly 
the same part as Raffaelle in the Vatican—and it is iodisputable that 
the combination of uoity of design with variety of detail which 
characterizes Gothic architecture, could have been produced only by 
the same system, and by employing the minds as well as the hands, of 
those by whom the decorations were executed. Whea we see per- 
fection attained in three distinct styles of art, in three distant ages, 
by means precisely similar, it is not too much to assume that these 
means are probably the right ones. 

The Loggia of Raffaelle, is an arcade in 13 compartments. The 
arches are open, or at least, were so originally, toward the court, of 
which the Loggia forms one side. The opposite side is a wall pierced 
with windows, one in each arch, giving light to the suite of rooms 
which contains the great frescos of the prince of painters. The 
ceiling of each compartment forms a square cove, on the sides of 
which are the panels containing the series of scriptural paintings, the 
engravings from which are known as Raffaelle's bible, These are his 
own designs, and some are kaown to have been touched with his hand. 
Both the lateral and cross arches are supported by pilasters ahout 16 
feet high, panelled, and decorated with coloured arabesque on a 
white grouad. Each pilaster on the wall side is flanked by a half 
pilaster, ia which the arabesque is carried through on a smaller scale 
of composition. It is to these pilasters the present remarks will be 
confined. We shall find in them as much matter as with the collateral 
observations to which they will give rise, will fully occupy the time 
at our disposal this evening. 

The description of the pilasters will be taken in the order iu 
which Volpato has engraved them; that is to say, beginning on the 
side next the wall. + 

No. 1. Notwithstanding the great variety in the composition and 
details of these works, we shall find a general unity of design pre- 
vailing throughout, with the exception of the last five of the series, 
which will be particularly noticed in their turn. Whatever form the 
composition may take, it is rendered subservient to the introduction 
of four medallions, or tablets, relieved from the back grouud in 
stucco, of contrasted shapes—one like an antique shield—the next 
cireular—the third rectaogular, and the fourth in the form known as 
the vesica piscis. "These medallions occupy the upper part of the 
pilaster, to the extent of about one third of the whole panel, while 
the lower part, to the height of the dado, or somewhat higher, is 
generally filled in such a manner as to afford a weight of colour, suffi- 
cient to support itself by the side of that member of the architecture, 
and the members introduced into its panels, following in this respect 
the practice of the ancients. These medallions might appear to vio- 


1 We must refer the reader to Volpato's engravings, which were exhibited 
when this paper was read. ‘They are easy of access. 
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late the due balance of the arabesques, if they were identified with 
them; but the composition is rescued from that fault, by the separate 
character given to the decoration of the medallions, and by their 
being detached, and huug as it were, independently upon the back- 
ground. In the general arrangement of tlie whole, these medallions 
perform a very important part, connecting the pilasters with the 
panelled stuccos adjoining, both by their relief, and by means of an ac- 
cordant style of decoration and a similarity in the subjects repre- 
sented upon them, neither of which could have been well embodied 
in the arabesque itself. (see Plate I, Fig. 1.) 

It must be admitted, that these compositions considered separately, 
are somewhat unequal, and the examples to be first passed in review 
are by no means the best ; but instruction may be derived from a cone 
sideration of their defects. There are in this pilaster, (No. 1,) many 
graceful details, but the effect is less pleasing and satisfactory than in 
some others where there is a greater unity of composition, and where 
tlie objects are less varied and numerons ; moreover, too many of the 
forms in this example are somewhat stiff. The guillochi which oc- 
cnpies the lower part of the half pilaster, is extremely rich; and we 
shall find throughout the series, that this part of the composition 
bears a solid and architectural character, in conformity with the 
principle which has already been adverted to. Upon the stuccos it 
is not my intention to dilate; I would merely draw your attention to 
the beautiful simplicity of the panelling. The antique figures which 
fill the compartments would require a separate dissertation to describe 
them only. They harmonize, as before observed, with the subjects 
contained in the medallions. The clusters of natural fruit and foliage 
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which surround the windows are continued throughout the series of 
arches, and are greatly varied in detail, though precisely similar in 
composition. There is nothing conventional in these festoons—the 
clusters are simply connected together by a string, and are composed 
of the most familiar objects rendered with perfect truth. (Fig. 3.) The 
melon, the orange, the chesnut, the tomata, the olive, grapes of different 
kinds, pomegranates, gourds of every description, pine and cy press 
cones, are those which most frequently recur, with their foliage 
and blossoms. The artist has not even disdained the cabbage, the 
cucumber, and the onion. 

No. 2, has the same faults as the first. The frame, with the horse, 
saddled and bridled, is quite in the spirit of the antique decorations, 
but it divides the pilaster disagreeably, and is not a proper subject to 
occupy the principal place in the composition. In the side pilaster 
we have a rather thin and wiry scroll, of which both the foliage and 
flowers are conventional, but the convolvulus major twines beautifully 
and naturally over the fret below. 

In No. 3, a closely woven festoon of foliage and flowers is formed 
into panels—not, I think, very happily, since the arrangement is such 
as the eye does not very readily comprehend, and even if it were 
more simple, it would scarcely be applicable, since it divides into 
many distinct parts the panel which is in itself a single feature of 
the general design; its integrity is therefore destroyed by this mode 
of decoration. The subjects which occupy the panels are, however, 
well worthy of attention. The group of deer, the landscape, the 
dog chasing a porcupine, the Cupid on the dolphin, and the two 
winged children mancenvring a dancing bear, are all in the true spiric 
of the antique. The single figures are less so; an ancient painter 
would not have placed them ona scrap of earth. In the Pompeian 
decorations, the detached figures—I do not speak of such as are in- 
closed in frames, but the detached figures—partake of the artificial 
character of the style to which they are adopted, and if they are not 
represented as floating in the air, they stand upon a bracket, or a 
mere line, or on anything but the natural ground. In the panels of 
the stucco are male and female chimeras, enveloped in a scroll formed 
of the natural branches of the briar rose. 

In No. 4, we arrive at a greater unity in the design, for though it 
consists of many parts, vet they all bear upon each other, and are 
mutually connected throughout. The temple which forms the centre 
of the composition is altogether in the style of architecture which 
helds so important a place in the arabesques of the baths of Titus 
and Pompeii. I call it a style of architecture, for in the ancieut 
paintings, where it generally forms the framework of the composi- 
tion, and contributes greatly to that unity of design which distin- 
guishes the ancient arabesque, it assumes a regularity and consis- 
tency which fairly entitle it to the appellation of a style. The sup- 
porting figures are objectionable, for they are in motion—common 
walking motion, Much more objectionable are the terminal figures 
which rise from the acroteria of the temple. 

My objection to these terminal figures is, that they are improbable. 
Improbable, I mean, upon certain postulates, which it is necessary to 
assume before we can reason upon these imaginary compositions at 
al. The mythology of the ancients has peopled the elements with 
beings compounded of the human and brute creation, their intelli- 
gence being indicated by the first, and their fitness for the region they 
are supposed to inhabit by the second. There is nothing in ancient 
art, in which greater taste or judgment is displayed, than in some of 
these combinations. The animal functions appear in no wise com- 
promised by the mere interchange of corporeal members, between 
different species. Such combinations, therefore, as long as they in- 
volve no glaring disproportions, present nothing repugnant to the 
mind; and we aie so familiarized to them, that we pronounce upon 
the success of the representation of a triton, a satyr, or a centaur, 
witb as little hesitation as we might upon that of any of the animals 
of which they are compounded. We are equally ready, or perhaps 
owing to a stronger association of ideas, more ready, to admit of 
aerial beings, supporting themselves on wings, floating in the ether, 
or alighting upon a flower without bending the stalk, though these 
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are, in fact, less probable than those born of the ocean or the earth. 
Between animal and vegetable life there is also a sufficient analogy 
to attach some probability, or at least to afford an apology, for the 
graceful combinations between these two kingdoms of nature, in- 
vented by the ancients, and adopted to a very great extent in the 
compositions before us; but, when we come to combine animal life 
with unorgapized matter, the probability ceases; and if, as in the 
case before us, the unorganized portion is something artificial, and 
totally out of proportion besides, the combination becomes intolerable. 
Thus we acquiesce in the metamorphoses of Ovid or the Arabian 
Nights, as long as certain analogies are observed; but the transfor- 
mation of the ships of Eneas into sea nymphs, is, as one of our 
greatest critics has observed, a violation of probability to which 
nothing can reconcile us. 

No conventional form has been more abused than the terminus. 
Totelligeoce and immobility are the attributes which the ancients in- 
tended it to embody, but their apposite creation is totally different from 
anomalous compositions like this, into which it has been tortured. 

The scroll in the half pilaster of this example is greatly superior to 
that in No. 2. Itis more simple in its composition, and the leaves 
are broad and natural, and fill the space much more satisfactorily 
than a multiplicity of wiry lines and flimsy objects, producing confu- 
sion, and destructive of breadth of effect. 

In No. 5, we arrive at a superior composition; for it must be re- 
peated, we are examining the decoration of a single member of an 
extensive whole, and that however beautiful each may be, unity is a 
beauty in addition. No object in decoration has been so extensively 
used as the scroll. The ancients do not appear to have been afflicted 
with an unhappy craving for novelties, nor to have been haunted with 
the apprehension that beautiful forms of composition would become 
less beautiful by repetition. When the most appropriate forms in 
architecture and decoration were once ascertained, they were contin- 
ually repeated, but marked with a fresh character, and stamped with 
originality by those refined and delicate touches which were all-suffi- 
cient when they were properly appreciated. We need only refer to 
the temples of the ancients, to see how pertinaciously they adhered 
to an established principle, and to the varieties in the proportions of 
the Doric order, or the character of the Corinthian capital, varieties 
which we may be assured were nei- 
ther capricious nor accidental, to see 
how studiously they availed them- 
selves of all the resources of art in 
its details. In the same manner with 
regard to the ever-recurring form of 
the scroll, as long as the foliage and 
ramifications of nature are unex- 
hausted, so long will it be capable 
of assuming an original character in 
the hands of the skilful artist. A 
striking illustration of this position 
may be drawn from the arabesques 
in the palace of Caprarola, where 
the pilasters of the Loggie are de- 
corated with scrolls, all similar in 
composition, but each formed of a 
different species of natural foliage, 
without the intermixture of any- 
thing conventional, except the regu- 
larity of the convolutions. I regret 
that I can show but three of these 
beautiful scrolls, and those very 
slightly represented. They are com- 
posed of the olive, (Fig. 4,) the 
vine, (Fig. 5,) and the convolvulus, 
(Fig. 6.) The latter being rather 
thin in proportion to the others, is 
enriched with birds, 
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For the magnificent scroll before us we are indebted to the antique. 
It is an imitation of the well known marble in the Villa Medici, but 
the artist has made it his own by the skill with which he has adapted 
it to his purpose both in proportion and colour (see Plate I, Fig. 2.) 
I would particularly call your attention to the animals, the squirrels, 
the mice, the lizards, the snake, the grasshopper, and the snail, dis- 
persed about the branches, so well calculated to fill the spaces they 
occupy, and at the same time produeing a variety which would have 
been wanting, had the foliage only been extended with that object. 
To the scroll in tlie half pilaster, it is to be objected, that it is a re- 
petition in small, of that in the principal compartment; but if ex- 
amined separately, it will be found full of instruction, from the union 
it displays of natural objects with conventional forms. The spiral 
line of the antique scroll, is evidently drawn from the natural course 
of climbing plants. It is conventional in its openness and regularity. 
The involucra of plants furnish the hint for the base from which the 
antique scroll is made to spring, and the spathes of the liliaceous 
tribe for the sheaths, of a conventional repetition of which, the an- 
cient sculptured scrolls principally consist. "Thus far for the general 
elements of the antique scroll, which the artist has implicitly followed 
in the example before us; but he has enriched his composition 
without disturbing its unity, by making every sheath produce a dif- 
ferent branch, drawn immediately from nature. The hirds present 
an equal variety, and are occupied according to their natural habits, 
in feeding on the berries and buds, or on the variety of insects which 
are also introduced. The arabesques in the side panels are to be 
particularly noticed in this example. A motivo, however slight, is 
always to be desired, and here we see a very graceful one, in the two 
winged boys, who dip into a vase-like fountain. The winged bear, 
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which occupies the medallion, may be noticed, as a violation of pro- 
bability. A being to cleave the air, should not be selected from the 
most heavy and awkward of animals. It is undoubtedly intended for 
a jeu d'esprit, and is quite in the spirit of the antique. The ancient 
frescos are full of such whimsical combinations, but always, as in the 
present instance, occupying a subordinate place. 

` No. 6 is worthy of an attentive examination ; the lower part is ex- 
tremely fanciful, and well adapted to its purpose. For his principal 
object the artist has chosen the Diana of Ephesus, with her attributes, 
forming, with some arbitrary deco- 
rations, a remarkably well balanced 
composition, of which the recti- 
linear shapes contrast in the hap- 
piest manner with the flowing lines 
above. The Diana constitutes a 
foreground, behind which rises a 
slender tree. There is nothing 
more graceful throughout the 
whole series than the branches of 
this tree, and the winged boys who 
sport among them and enjoy the 
fruit. (Fig. 7.) Equally graceful 
are those who gather barley from 
the Cornucopia, and grapes from 
the loaded trellis above. 

No. 7 is one of the most remarkable of the series. In this the artist 
has ventured, and with the most perfect success, to discard every 
thing conventional, aud to represent a natural tree, balancing its irre- 
gularities of ramification and foliage by the numerous birds which 
occupy the branches, where they may be supposed to have been col- 
lected by the call of the bird-catcher, who is concealed in the under- 
wood with his bird-call in his month. (See Plate ], Fig. 1.) One 
bird, fettered bv a limed twig, is about to fall into his bands. It is 
impossible to admire too much the skill with which this simple motivo 
is worked out. The arabesque of the side pilaster is one of the best 
of this order; all the parts are graceful in themselves, and well ba- 
lanced, both in form aud colour. This composition is also to be 
remarked for the introduction of some of the heraldic insignia of the 
holy see. The keys in saltire, the umbrella, the papal tiara, and the 
fisherman’s ring, with which the successors of St. Peter are invested. 
I am rather surprised that this sort of allusion has not been more libe- 
rally used. 

No. $ is perhaps the least pleasing of the series. There is a total 
want of unity in the composition, which is merely a repetition of 
similar designs, and these not a little stiff and formal. There is like- 
wise too great a weight, both of form and colour, toward the top; but 
the seroll in the half pilaster is beautiful, aod closely resembles that 
in No. 4. 

It will be unnecessary to dwell upon No. 9, since it is precisely the 
same in general character as No. 5, though varied in its details, in 
the disposition of the animals, and the mode of spreading the lighter 
ramifications at the top. 

No. 10 bears nearly the same relation to No. 4, upon which we 
have already remarked at some length. It may be further observed 
in reference to Nos. 4 and 10, that folds of drapery are too broad and 
heavy to be successful in arabesque, its effect is seldom pleasing. I 
must also protest against the birds which crown this composition. 
Nature has provided a variety which makes it quite unnecessary to 
seek novelty by combining the neck of one species and the tail of 
another with imaginary wings. The first impression is that these 
birds are meant for swans; the second, and abiding one, that the artist 
did not know how to draw a swan—he has not mended them by dress- 
ing them in trousers. The scroll in the half pilaster is composed in 
the same manner as in No. 5, but is better filled. 

The next example may be considered a pendant to No. 7, which, 
however, it by no means equals. The stem is a natural reed, each 
Joint conventionally expanded into a calix, from every one of which 
sprouts a branch of a different species; here are the wild celery, the 
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rose, the blackberry, the arundo, the privet, the grape, the olive, and 
the barley. The panthers in the stucco panels are appropriately 
combined with the ivy and grape. 

Of the more varied and fanciful compositions on this side of the 
Loggia, No. 12 is one of the best. It wants unity, and the introduction 
of so dull areality as a curtain in the midst of so many objects of pure 
fancy is displeasing ; neither cau I reconcile myself to the termini in 
the upper part. Independently of other objections, they are too es- 
sentially terrestrial to enter into combination with these light spravs— 
an aerial terminus is a contradiction. They are, however, well treated 
when compared with those in No. 4. The separate parts of this com- 
position are greatly to be admired, especially the motivo of the lower 
part, and the unity which pervades the fanciful combination above it. 

No. 13 is in the same style, but much superior. Taking the lower 
half as complete in itself, nothing can be more gracefully designed, or 
more perfectly balanced, which latter is, perhaps, after all, the most 
important point in the composition of arabesques ; they will certainly 
be found more or less pleasing on a first impression, as this condition 
is more or less perfectly fulfilled. ‘[he solidity of the base, the 
breadth of the parts forming the next step, the lightness of the Pom- 
peian architecture above, and the fluttering character of the objects 
which surmount it, constitute a gradation which satisfies the eye, 
while the variety of detail fills the imagination. The upper parts of 
both these examples abound too much in trivial and wiry details, such 
as ribbons and strings of jewellery, which are introduced to convey 
the idea of excessive lightness, but have rather a contrary effect, by 
producing confusion, and are also too artificial to harmonize with the 
general character of the composition. 

The last on this side repeats No. 3 in the principal composition, 
and No. 10 in the half pilaster, and therefore requires no observation. 

The twelve compositions which occupy the piers ou the open side 
of the Loggia, differ remarkably from the 14 which have been de- 
scribed, and a perfect unity of design distinguishes the majority. 
This was, perhaps, the more easily accomplished, since (the architec- 
ture necessarily differing from that on the side next the wall) the 
dado is continued across the pilaster, and forms a separate series of 
pavels, each of which is filled with a natural or imaginary being, 
adapted to the element of water. "The half pilasters are also omitted 
on tliis side, and a greater breadth of design given to the stuccoes 
which are brought into immediate contact with the larger arabesque. 

In No. 15, the artist has chosen the apparently incongruous subject 
of fish to combine with his foliage. Ina painting by Hogarth we see 
in the fashionable furniture of one of his scenes, a composition of 
foliage ivhabited by fish instead of birds, and though this absurdity be 
intended as a caricature of the taste of his day, it is no great exagge- 
ration of the fact. In this design, the foliage and the fish are brought 
together without the slightest violation of probability ; the fish have 
been hnng to the branches; the variety of their forms and colours 
produce an admirable effect, and above all they are perfect in the 
condition, more especially indispensable in objects not intrinsically 
graceful or pleasing, of being represented with the most absolute 
truth to nature. We have the haddock, the lobster, the dory, the 
cuttle-fish, the whelk, the perch, the shrimp, the crab, the gorbill, the 
muscle, the cockle, the mullet, and the anchovy. This example may 
teach us that objects for decoration may be sought throughout the 
whole range of Nature’s works with hopes of success. 

A more graceful conception than the double scroll which forms the 
subject of No. 16 it is difficult to imagine. It combines unity of de- 
sign with an unexceptionable balance of parts, and the most perfect 
lightness devoid of any thing trivial. This composition might be con- 
sidered absolutely faultless, were not the two figures placed within the 
scroll rather too small to bear a proportion to some analogous forms, 
combined with other parts. 

Of No. 17 it can hardly be said the effect is pleasing; but both the 
motivo and the grouping of the musical instruments are greatly to be 
admired, as well as tbe skill with which the ends of the ribbon are 
made to fill up and balance the composition, which is well worthy of 
study, as showing how advantageously familiar artificial objects may 
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be employed in decoration, when used in their proper place, and not 
discordantly associated. 

Unity is again lost sight of in the design No. 18, but the different 
objects which compose it, are harmonized upon a totally different 
principle from any which have been hitherto examined, and the effect 
is rather dependent upon colour than on form. "The panels contrast 
brilliantly with the white background, and are relieved and rescued 
from heaviness by the sharp dark lines which surround them; this is 
quite antique. The component parts of the upper portion of this 
pilaster must not be passed over unnoticed :—the Cupid and Psyche, 
the lions with their cubs, the Satyrs grouped with the lower medallion, 
and the scroll work, which is entirely free from the trivial and con- 
fused appendages of which there is reason to complain in some of the 
former examples. 

The general design of No. 19 is the same as in the last example, 
but its development is scarcely equal, except in the subjects which 
fill the panels, which are in the highest degree classical and elegant. 
I ought, perhaps, to have noticed the Tritons, male and female, wbich 
occupy the dado of the three last pilasters, but I cannot pass over the 
bird introduced into this; we are not only presented with the form of 
the creature, but the skeleton of the fish in its claw indicates its habits 
also, with the most scrupulous attention to nature; equally true are 
the bull-rushes in the back grouuds. 

No. 20 appears to me inferior to any other on this side. The lower 
part is good, but misapplied, every portion being too minute for its 
place in the general design. The observation on the drapery need 
not be repeated. The upper part, besides containing too many trivial 
aud wiry forms, exhibits two or three objectionable matters of detail 
which it will be proper to point ont. The swaddled children are 
equally unpleasing to the eye and the imagination, and are therefore 
improper objects for decoration; the heads are also objectionable. 
To masks there can be no objection—we are familiar with them as a 
decoration of the ancient theatre; the association does not desert us, 
though neither the mask nor the manuer of its application may have 
any thing in common with its origin, and though it may be colonred 
to the life, it is but a mask. But if a bust be introduced, unless it be 
represented as a sculptured bust, it suggests the idea of mutilation, or 
what is still more degrading tu its character, a coloured wig-block. 
And even if the heads could be tolerated, nuthing can be more un- 
graceful than holding the festoon in the month. Again, in reference 
to these cornucopia (to say nothing of their being ill proportioned and 
badly drawn), the blossoms and foliage which issue from them are 
attached at the other end to the scroll above, so that we are in doubt 
to which member of the composition it belongs, or rather, we see that 
it confusedly belongs to both. On the sort of termini which finish this 
arabesque, enough has already been said. 

The remainder of these composi- 
tions are of a different character 
from any that have preceded them, 
their basis being more architectural, 
and suited to be the framework of a 
series of figures which, in the five 
last examples, reach to a much 
higher order of art than mere de- 
coration. The lower part of the 
design No. 21, is in itself beautiful, 
independently of the figures com- 
biued with it, which in composi- 
tiun and drawing, are truly worthy 
of the Roman school. They do not 
appear to form auy conuected sub- 
ject, like the rest which follow, but 


Fig 8. 


by which they are united, greatly 
adds to their value. The attitude of these lower figures, so per- 
fectly adapted to the place they occupy, has its motive iu their 
retreat from the monkies by whom they are threatened, and the mon- 
kies are held carelessly by the figures above who are occupied in 


the by-play, if it may be called so, , 
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imitating with looking glasses the dragons, whose undulating forms so 
gracefully supply the lighter materials of the compositiun. The me- 
dallions which have hitherto accompanied us, are laid aside in this and 
the remaining pilasters. (Fig. 8.) 

No. 22 is the first of these con- 
nected designs to which I have 
adverted. In these groups we have 
the four seasons embodied in per- 
sonifications truly Raffaelesque :— 
Spring distinguished as the pairing 
season—Summer by a group load- 
ed with ripe grain, aud the fruits 
of the season spread at their feet 
—Autumn by the vintage, repre- 
sented with a grace and fancy 
which it is difficult to find words 
to characterize adequately, (Fig. 
9,) and Winter by a composition 
well calculated as a base for the 
pyramid which rises from it. To 
point out the beauties of this paint- 
ing as regards decoration, is to take 
a very narrow view of its merits; 
every one of the 14 figures it con- 
tains might be studied as an ex- 
ample of all that is great and 
gracefui in the Roman school of 

1 S art. 

No. 23 also is not mure remarkable for the skill with which the 
parts are combined, than for their separate excellence. The niches 
and superstructure, supported by caryatic figures, serve as a basis for 
the three fates drawiug the thread of human life. Observe well the 
pertioency of all the attributes:—the respective ages of the three 
females, the openiug blossoms which surround the first, the ripened 
fruit which accompanies the second, and the monumental character of 
the niche in which the third is placed, with the human emblem ot 
mortality at her feet; and to descend to the lower compartment, we 
have again to admire the perfect attention to nature in the bird, and 
the berry-bearing plant in which it is feasting. 

The next compartment (No. 24), is also full of a moral intention. 
The principal figures are emblematical of the flight of time. The 
horary dial supports an adinirable group of day and night, with their 
emblems, dominated by the personifications of the sun and moon; they 
are accompanied by the well known emblems of time and eternity, 
and we may find much meaning, even in the steel yard, classically 
weighted with heads of Janus regarding the past and the future. 
None of the series is more elegantly terminated than this, though the 
group does not appear to have any immediate relatiou to the main 
subject. 

Nothing can be in a higher style of art, than the personifications of 
Faith, Hope, and Charity in No. 25. To enlarge upon their indi- 
vidual excellence would be foreign to the present purpose. I must 
only draw your atteotion to the manner in which they are made sub- 
servient to the general design of filling the space they are intended 
to decorate, and the spire-like form in which they are made to rise 
from the heavy to the light. 

The last compartment is dedicated to the scieaces of geography 
and astronomy. The terrestrial and celestial globes, borne by the 
genius below, each support figures emblematical of that part of the 
universe which they represent. Onthe one lies the earth-born An- 
tæus at the feet of Hercules, who is represented in his appropriate 
labour of supporting the heavens, while a winged being of celestial 
aspect erowns the other. 

Having now completed the review of this series of arabesques, it is 
not my intention to detain vou by anv lengthened observations upon 
them, such as occurred having been expressed on the immediate 
occasions on which they arose. I began by stating the principles 
which l conceived might be illustrated by this review and in cun- 


Fig. 9. 
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clusion, I venture to suggest the examination and study of arabesque 
composition as practised hy the ancients and the moderns—a com- 
parison of the Baths of Titus, and the remains of Pompeii and Her- 
culaneum, with the Loggia of Raffaelle, the Villa Madama and the 
Palazzo T, as one of the most instructive lessons that can be devised, 
upon the varied and original results that may be derived from tlie 
same materials, according to the different lights in which they are 
viewed, the different modes in which tbey are studied, and the diffe- 
rent purposes to which they are applied. In the resources which the 
decorative artist can call to his aid, the moderns have greatly the 
advantage over the ancients, since we possess their materials and our 
own also, For as long as ancient authors are read, and ancient art 
appreciated, so long will allusion to the manners, customs, poetry, and 
religion of antiquity be familiar to us, and the symbols to which they 
gave rise be universally understood; indeed numberless allusions of 
this kind are constantly before us, and are so familiar that we forget 
to inquire their origin. In personification, and the embodying of 
abstract ideas, the field is as open to us as to them, and we see to 
what advantage it may be turned by the examples we have just passed 
in review; and if we add te all these objects these derived from the 
useful arts and sciences which may be turned to account in the hands 
of the skilful decorator, his resources may be considered boundless. 
For as we have seen in these examples, it is not the familiar aspect 
of any object which should banish its representation from werks of 
fancy. Every thing depends upon its proper application. The ancients 
made the best use of whatever they considered most appropriate, and 
we must endeavour to do the same. Thus, on the pedestal of the 
Column in the Place Vendóme, a professed imitation of that of Tra- 
jan, modern arms and habiliments occupy the place of those of the 
Roman period sculptured ou the original. Whether this translation 
be as well executed as it might be,is not now the question. It is 
noticed merely as being right in principle. One fertile source we 
have, totally unknown te the ancients, from which materials may be 
drawn for decoration, carrying with them the invaluable quality of 
being in all cases significant as well as ornamental—I mean the science 
of heraldry. I cannot help thinking that the Greeks, who used so 
much diversity of colour in their architecture, would have availed 
themselves liberally of the tints of heraldry in their decorations, had 
they been acquainted with it. From the personal allusions it con- 
veys, it might be made a much more important feature than it even 
now is, in the decoration of private as well as public buildings, and we 
have only to study the works of the middle ages for invaluable hints 
on the mode in which it may be applied. The mere display of 
shieids of arms is hut one mode. We shall find heraldry intimately 
woven into the ornaments of our Gothic buildings, and he who cau 
read its language, may often understand an allusion in what may 
appear, at first sight, a mere decoration, Thus, one of the monldings 
of the tomb of Humphrey, Duke of Glocester, at St. Albans, is filled 
with an ornament, which, cn examination, resolves itself into a cup 
containing flowers, a device assumed by that Prince, says a MS. in 
the college of Amis, “as a mark of his love for learning.” Heraldry 
has not been neglected in modern Italian art, and a very well imagined 
arabesque may be seen at the town hall at Foligno, where the ceiling 
is covered with foliage spreading from the centre, on the ramificatious 
of which are hung the shields of the nobility of Foligno for many 
generations. And at Macerata there is a church decorated in a very 
peculiar style, bearing throughout an allusion to the name of the 
founder. 
Ak Uo 


Pompeit.—tTbe Frankfort Journal of the 10th November, states, that the 
last excavations made in the Street of Pompeii brought to light a number of 
paintings in fresco, which were affixed as an ornament to four adjoining 
houses. One of those paintings was remarkable for the extreme correctness 
of the design, and for the freshness of the colouring. The subject of this 
painting is Bacchus and a faun pressing grapes, which are borne by a young 
slave, whilst a child is pouring the winc into a vessel fixed in the earth. 
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BUILDINGS IN BELGIUM. 
By GEoRGE Gopwty, JUN, F.R.S., &c. 


“ Perhaps no study reveals to us more farcibly the social condition and 
true feeling of passed generations than that of their monuments, "—M. Guizor. 
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BELGIUM contains a multitude of interesting examples of architec- 
tural skill in the middle ages, eminently worthy of careful study, and 
sufficient, from the diversity of the epochs they mark and the charac- 
ter they bear, to illustrate fully a history of the rise and progress of 
Gothic architecture, and the re-birth of Italian art. An essay on the 
architecture of Belgium, its peculiarities, its gradual alteration, and 
its connexion with the architecture of other countries, would be a 
valuable work, and, so far as I know, is yet to be done, notwithstand- 
ing that most of her chief buildings are almost universally known. 
The present memoranda consist simply of the jottings made during a 
brief visit to the cnuntry in question, and are published with the feel- 
ing which has in other cases led the writer to take the same course, 
namely, that if every one will bring a stone, yon may soon raise a 
pyramid. 

The domestic architecture of Belginm offers ao infinite variety, and 
affords numerous hints for present application. Within a very small 
circle, in some cases even in a single city, examples may be found of 
the different styles of building which have prevailed at intervals, say 
of fifty years, from the 11th or 12th century up to the present time. 
Such towns are a book which those who run may read, and afford a 
great amount of pleasure and information to those who will pause to 
think. At Tournay, a most interesting old town, close to the French 
frontier, towards the western extremity of Belgium, (and of which I 
shall hereafter speak again,) there are several exceedingly ancient 
houses; one of an ioteresting character is situated near the church 
of St, Brixe. The whole is of stone, and terminates in a gable. The 
windows, about 5 feet high and 4 feet wide, are each divided into two 
openings by a small column with plain leafed capital. One of the lower 
windows has simply a rectangular mullion down the centre, the edges of 
which are chamfered to within a certain distance from the top and bot- 
iom. The string courses, consisting simply of a square member and a hol- 
low, continue throngh the whole front, and form straight window heads, 
over which are introduced discharging arches. The adjoining front 
is precisely similar. In the Rue des Jesuits there are some houses of 
the same character, but of a somewhat more advanced period. The 
columns and caps are nearly the same as those before mentioned, and 
the upper part, perhaps 50 or 60 feet in extent, consists wholly of 
windows and small piers alternately. 

Ghent and Malines display similarly ancient houses. 

An early advance upon this arrangement would probably be the 
introduction of a transom to divide the windows into four, and so to 
form a croisée, In the gable of an old house at Ghent, near the Hotel 
de Ville, appears a large pointed window, quite ecclesiastical in as- 
pect, with mullions, traceried head, and label. A house near tlie 
Grand Place at Tournay affords a very perfect example of the appli- 
cation of pointed architecture to a street fropt, at the beginning of the 
16th century, and the Hotel d'Egmoot at Ghent, shows, another appli- 
cation of the same style at a period when it was beginning to exhibit 
symptoms of decline; as also on a much more elaborate scale, does tlie 
well known Jaison des Franc Batelters in the same city." 

Near the Eglise de Château at T'onrnay is a large building, now the 
Horse Infirmary for the artillery, which would seem to be an example 
at a later stage of the decline, It is constructed of red brick and 
stone, and presents gables, pointed headed windows, other square 
windows divided by mullions, aud large dormers in the roof. The munld- 
ings, however, are Italianized, the discharging arches, partly stone 
and partly brick, which occur even over the pointed headed openings, 
are made into adornments, and all the ornaments which appear are of 
mixed design. Later still, the line of the gable became altered into 


1 Mr. Donaldson has nade a very interesting serics of sketches to illus- 
uate che gradual progression here voly hinted at. 
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a scroll, the mullions of the windows disappeared, and the Gothic 
panelling on the face of the building gave place to pilasters and en- 
tablatures elaborately adorned with figures, fruit, and foliage, as may 
be seen in numberless examples remaining in most of the towns.? The 
Town Halls and Belfries form a striking feature in Belgium, and in 
some cases are singularly beautiful. Amongst the privileges granted 
to the towns when they first acquired communal rights, none seem to 
have been deemed greater, or were more speedily acted upon, than 
the right of building a belfry to call together the citizens, and a hall 
as a general meeting place. 

The Hall at Louvain, which has afforded a subject to so many of our 
artists, is now unquestionably one of the most perfect specimens of a 
civic building raised by the medieval architects, which remains to us. 
The whole of it, a pile of crocketted canopies, corbels sculptured into 
numberless figures, windows, panelling, and elegant turrets, has been 
restored in a very able manner. 

The Town Halls of Bruges, Audenaerde, Ghent, and Brussels, are 
other examples of great interest. The spire of the latter, which is 
remarkable for its lightuess and elegance, is now being restored, and 
I cannot avoid making this an opportunity to remark, that the desire 
to restore the buildings left us by our fathers, which is, at this time, de- 
veloping itselfsimultaneously in England, France,Germany and Belgium, 
is no unimportant sign, and will serve hereafter to characterize the 
19th century. Valuable as the result is, the feelings which prompt 
to it, and of which it is but the evidence, are more important still. 

The west front of St. Gudule at Brussels, the cathedral at Antwerp, 
and St. Bavon at Ghent, are amongst the principal buildings in 
Belgium, which have been lately repaired. More important perhaps 
than any, however, are the restorations now going on at the cathedral 
of Tournay, which is one of the most interesting structures in the 
country, whether regarded per se as a specimen of the architectural 
skill of two different periods of time, or as recalling by association 
the events of many ages. 

Seen from a distance, with its forest of towers high above the sur- 
rounding buildings, its effect is very striking; nor are the pleasant an- 
ticipations so raised in any degree lessened by a close approach. Jn 
form, it is a Latin cross, with five towers; namely, one on the east, 
and one on the west side, at each end of the transept, and one at the 
centre of the cross. The transept is terminated at each end by a 
semi-circular absis, similar to many churches in Cologne and other 
parts of Germany. The nave lias an aile on each side, separated by 
piers and small columns bearing semi-circular arches, which in 
various parts approach the horse-shoe form.? Above these, is a 
second range of piers and arches, of similar or greater height than 
the first, forming the front of a large gallery, extending the width of 
the ailes. ^ Over these, is a series of arches against the wall, spring- 
ing from short piers. The clerestory and the vaulted ceiling were 
the work of barbarous repairers, in 1777, and took the place of the 
ancient wooden roof: they will shortly be restored to their original 
appearance. ê 

All the capitals of the lower columns in the nave are sculptured to 
represent foliage, and are exceedingly sharp and clear. In earlier 
times, they were all painted and gilt, and further decorated by 
scripture mottoes around the abacus. Much of the stone-work is 
rough aod has been covered with stucco: the columns and other 
parts that were exposed, are of Tournay stone polished. 


2 Lille, a French town, but close to the Belgie frontier, displays a great 
number of houses of this character, of great richness, and in some cases, 
much beauty. 

3 The piers occupy a square of six feet on the plan, set diagonally. The 
openings are 13 feet 6 inches wide, and about 1l feet 6 inches high ta the 
oneng of the arch. There are nine such compartments on each side of 
the nave. 

4 ‘Ihe galleries in ancient churches were used for the purpose of separating 
the sexes, and even different ages of the same sex. This was perhaps ren- 
Mur een by the custom of saluting, which then obtained amongst the 
* faithful." 

5 During the whole of the 18th century continued injury was done to the 
building, by injudicious endeavours to support the fabric ; uM DIES 
especially in the transept and the clerestory of the choir were bricked up : 
the capitals of the columns and other decorative portions were covered with 
whitewash, and the frescoes which adorned the walls destroyed. 
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The four great arches at the junction of the cross are pointed, and 
have also been embellished by colour, much of which is still visible. 

The interior of the semi-circular absis, terminating the transept at 
either end, is exceedingly beautiful, and produces a very striking effect. 
The annexed sketch, (Fig. 1,) may serve to give some general idea 
of its arrangement. At the bottom, a series of six lofty columns two 
feet eight inches diameter, and about 24 feet high, built up of ten 
courses of stone, and placed at a short distance from the wall of the 
absis, support narrow semi-circular arches raised on legs. Over 
these are two triforia and a clerestory, and the whole terminates in a 
half dome with plain ribs converging to a point. The capitals of 
the columns consist of volutes and of leaves. The base of each 
pillar lias four sculptured leaves at the angles of the pedestal. 


Originally the choir was about one-third the length of the buildiuz, 
and terminated in an absis similar to those of the transept in form 
and style. This portion of the building, however, was rebuilt, as is 
mentioned hereafter, and is now an exceedingly fine specimen of the 
pointed style, resembling in some respects the choir of Cologne ca- 
thedral, although executed much before that wonderful building. 

The present choir has an aile and a series of small chapels on 
both sides, which continue round the east end. Lofty columns bearing 
acutely pointed arches, separate the ailes from the choir. In each 
spandril of these arches is a cirenlar ornament in mosaic work, and 


6 These vaults are formed of rubble work, under a wooden roof, and are 
less than two feet in thickness. 
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above rise a very elegant triforium and lofty clerestory. Behind the 
triforium is a series of peculiar quatrefoil lights, blocked up and un- 
known until lately (as indeed was the whole of the triforium), but now 
again filled with stained glass. 

The choir is elevated above the nave by three steps, for about one- 
third its extent, and then by a fourth the remainder of the length, and 
is paved with black and white marble in squares. The high altar 
has four additional steps. The pillars in the choir were originally 
constructed with that daring which characterizes many of the earlier 
efforts of pointed architecture, and soon gave symptoms of insuffici- 
ency. They were then strengthened by additional masonry at the 
back, and even now are remarkable for their lightness and elegance. 
It may be mentioned, that when the choir was rebuilt, the old chancel 
arch whicli was probably semi-circular, was cut away to make room for 
a pointed arch ; as also was the case at the entrance from the transept 
to tlie aisle of the choir on each side. Painting and gilding have been 
used throughout as a means of decoration, and will probably be again 
resorted to when the whole of the substantial repairs have been exe- 
ented.’ A series of flying buttresses (seen in the sketch, at the head 
of the second chapter), surround the choir externally, and it is be- 
tween these that the chapels are formed, terminating in gables.^ The 
roof of the choir above the vaulting is of oak, and of great height. 

Round the outside of the clerestory of the nave there is a continu- 
ous gallery, formed within the thickness of the walls, and faced by small 
octagon columns and arches of the Tournay stone, originally polished.? 
Elsewhere there are various galleries in the walls, so that all parts of 
the building are practicable. 

The same stone is employed in the construction of the building as 
the rock consists of on which it stands, so that it may be said to be a 
continuation of the solid substratum. Nevertheless, there are many very 
serious fissures and settlements, especially in the transept and choir, 
which need extensive repair. The west front of the building has 
been disfigured by various alterations; a groined porch in the pointed 
style exteuds the whole length of the front, and above it a large 
pointed window has been introduced, so as to destroy entirely its 
original charaeter.'? There is a variety of sculpture under the 
porch, but the greater part of it is modern and very uninterestiug. 
The catliedral is entered by two doors, one on the north side of the 
nave, and the other on the south, adjoining the transept. The north 
door is seen in the external view of the north absis at the head of 
the next chapter, (Fig. 2,) and is of the transition period. It con- 
sists of a semi-circular archway beneath a pointed trefoil arch, the 
whole profusely adorned with rauges of sculptured figures, animals, 
and foliage. On each side of the light whicl occurs between the 
circular and the pointed arch, is a small twisted column. The four 
towers of the transept are each different in detail, and have been 
executed at different times. They all display, however, a mixture of 
pointed and semi-cireular arches. 

The whole length of the cathedral within the walls is, as nearly as 
ican estimate it, 420 feet. The transept, which is nearly in the 
centre of the building, is 212 feet from north to south. The width 
of the nave including the ailes, is 70 feet; the choir is a few feet 
wider. The height of the choir is 110 feet. Asa datum for com- 
parison, it may be mentioned, that Salisbury Cathedral, according to 
Mr. Britton, is 450 feet long within the walls, 75 feet wide in the 
nave, and that the height of the choir is $1 feet; in other words, it 
is 30 feet longer, 8 feet wider, and 29 feet lower than that of Tournay. 


7 Ina chapel, south side of choir, the spandrils of an arcade are painted 
to 3 angels bearing scrolls. 

s These flying buttresses are double. The upper arch was apparently 
Es first, and this being found insufficient the lower arch was then 
added. 

* There is a curious gallery of this description round the Eglise de 
Chateau in Tournay. 

19 The west front had originally two small towers at the angles. These 
towers at the extremity of the west front are found in many buildings in 
Belgium, at the Eglise de Chatean before mentioned, St. Bavon, Ghent, Xe. 


(To be continued.) 
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CANDIDUS'S NOTE-BOOK. 
FASCICULUS XLIV. 
‘+ ] must have libert 


Withal, as large a charter as the winds, 
To blow on whom I please.” 


I. Were architectural performance to keep pace with architectural 
promise in this country, we shonld have some magnificent works; but 
as ill-Inck will have it, either something or other interferes to check 
the undertaking—to blight it in the bud, or the thing itself turns out 
wofully inferior to promise—far more liberal than discreet. Of such 
untoward ¢urn-outs, not a few might be enumerated. The poor Edin- 
burgh Parthenon was nipped in the bud: after a few cf its columns 
were put up, it was discovered that “Auld Reekie” was not another 
Athens, and that an Hellenic Doric face would look as awkwardly 
upon the Calton Hill, as the helmet of Minerva herself upon an old 
washerwoman or Meg Dods. It was to have been a temple of Scot- 
tish worthies, but some one asked where they were to find worthies 
to fill it; so though that Parthenon did not fall to the ground—for 
there was uothing but a few columns to fall, and they are still stand- 
ing—the scheme did. Not so that of Buckingham Palace; that was 
erected, and remains a monument of those twins in architectural 
taste, King George (IV.) and Mister Nash. We were there pro- 
mised “a magnificent edifice in the most dignified style of Grecian 
architecture." So magnificent was the original design—so carefully 
had every part been studied beforehand, that no sooner were the two 
little boxes intended for wings put up, than it was found out that they 
were intolerably paltry, and must come down again; and afterwards, 
another grand discovery was made, namely, that the little dome on 
the centre of the west-front, was so impertinent as to show itself from 
the Park, where it was not intended to be seen—and that it would so, 
might have been ascertained, by a model of the intended structure; but 
models are expensive things—too expensive to be thought of by such a 
strict economist, and so careful of John Bulls pocket, as was John Nash! 
The National Gallery, at any rate its facade, was to have been a pro- 
digiously classical piece of architecture; whereas, its fwrn-out ex- 
hibits to us a “ beggarly account of empty” niches above, and a 
cockney display of area railings, and kitchen windows below ; to say 
nothing of a blank pediment—typical, perhaps, of the state of sculp- 
ture in this country ; of scaffold poles left sticking by way of garde-fow 
between the columns of the portico; of the dome, which looks about 
as elegant, though somewhat less droll, than the huge cowl at the Old 
Bailey. The York column was to have rivalled that of Trajan, but 
as it was found impossible to eke out the Duke’s martial achieve- 
ments so as to cover the shaft with them, that part is left quite bare: 
nevertheless, it is still, no doubt, the express image of its prototype. 
The Nelson monument—ah! what was the Nelson monument to 
have been, or rather, what was it not to have been? There we were 
told to anticipate a work, of which English art wonld have reason to 
be proud. “All the talents ” were called out on that occasion, and we 
have got a tolerably decent model of one of the fve orders, upon the 
top of which, Nelson will look like the wick of a candle burnt down 
to its socket. Again was publie expectation raised to the highest 
pitch: the new Royal Exchange was to be a phænix—in more senses 
than one—an edifice worthy of the first country in the world, and of 
the dignity of the City of London.— Well, if it should not exactly 
answer to our ideas of what is worthy of the first, it will doubtless 
amply redeem the promise put fortli for it as regards the last, since 
should it urn out to have a more shop-keeping than dignified physi- 
ognomy, all tbe more characteristic may it be of the dignity of the 
City. 

IL. Hardly will his letter to the .déheneum obtain for Professor 
Cockerell a benediction from Professor Pugin ; neither is it likely to 
be much better relished by Puseyites, Camdenists, and “ Ecclesiolo- 
gists,” and whatever other is there may be of the same kind. 
“Until the subject of our ancient architecture is studied,” says the 
Professor, “the true spirit and intention of that architecture will 
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never be understood; and it will then, possibly, be found, that the in- 
tercessions of saints, and tlie pride of heraldry, are not in accordance 
with the free spirit of a Protestant, and a free people of the 19th 
century; and we may then shake off this dull, unmanly copyism which 
disgraces our school, and daring to think for ourselves, invent and 
perfect an architecture suited to the ideas religious and moral of our 
times, and in accordance with the materials and structure of an im- 
proved practice "' There's heresy for you, with a vengeance! What 
say you to that Joseph Gwilt? Why, the smallest of the **small-fry ” 
conld have uttered nothing half so mischievous and vile!  Zpvent, in- 
deed !—perfect too! By the beard of Vitruvius—if lie wore one—it is 
truly scandalons.—* Dull, unmanly copyism !" What say you to that, 
Sir Robert ?—the audaciousness of it must make your hair stand on end. 
What say you again, Friend Welby, to that same fling at * copyism," 
and the expressive hint, that the spirit of our ancient architecture is 
not exactly in accordance with the spirit of the 19th century? Well, 
after all, you have reason to comfort yourselves that Cockerell did not 
have a fling at Lord Shrewsbury and his “Inspired Virgins,” who turn 
out, it seems, to be just what might be expected of miracles and 
miracle-mongers in this 19th century. 

III. Architectural painters and draftsmen are privileged, it may be 
presumed, to lie with impunity, a licence of which some avail them- 
selves so freely, that some of their productions are no better than so 
many downright graphic falsehoods, which, by greatly exaggerating 
or flattering the buildings so shown, cause disappointment when we 
afterwards behold them. It isa very common mode of lying, with 
them, to draw their figures, which should always serve as a faithful 
scale to the architecture, so much smaller than they ought to be as to 
convey the idea of the buildings heing verv much larger than they 
really are. Another common piece of deception is to throw in forced 
effects of light and shade that are never to be seen in the real objects. 
By no means is it an uncommon trick to put in, not merely positive, 
but most violent and exaggerated shadows on the upper part of a 
building, while all below is quite light;—shadows whieh we must 
suppose are occasioned by a score of balloons hovering over us just 
up in the air. 

IV. It wasto be hoped that the invention of the Daguerréotype 
would ere this have been turned to a very great account for the study 
of architecture, and have been made to supply us with perfect and 
trustworthy representations of buildings, more especially of such as 
have not yet been represented at all. With regard to subjects of the 
latter kind, this does not appear even likely to be the case. Cer- 
tainly it is not so with the “ Excursions Daguerriennes ;" for there 
some pains seem to have been taken to select some of the stalest 
subjects possible, and to avoid any which in addition to their iu- 
trinsic attractions, would have those of novelty and freshness. This 
is rather—or more than rather—provoking, so exceedingly perverse, 
in fact, that one is quite puzzled to account for it. Those who pro- 
vide the engravings for the large sheet almanacs, seem to have the 
same relish for staleness of subject. The Cambridge almanac for 
this year has an interior view of the hall of Trinity College, instead 
of the facade of the new Assize Courts, as might have been expected, 
and which, shown upon that scale, would have formed an interesting 
architectural plate. Again, there has been so very little building 
going on of late, and that little so undeserving of their notice, that 
the “ Stationers” have been obliged to go to Greenwich Hospital for 
the subject of the engraving to their almanac. Well, some fifty 
years hence, perhaps, the turn will come for Cockerell’s Sun Fire 
Office, and Moxhay’s Commercial Hall. 

V. A sort of materialism seems to be just now prevailing in archi- 
tectural doctrine, that is more likely to give us able builders and 
cunning “artisans” than real artists in their profession. No doubt, ina 
merely utilitarian point of view, it is far more important that we 
should have the former than the latter. Art may be dispensed with, 
or treated as something altogether subordinate; but then, let us, in 
fairness, abate our claims in behalf of architecture itself, as one of 
the fine arts, and to which, in its quality of such, we look for esthetic 
charm and power. “Mere builders,” is quite as strong a term of 
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reproach as “ mere artists;' and is one by very far more generally 
applicable than the other, since there are but comparatively few in 
the profession—and not everyone among the professors themselves— 
who show themselves to be artists at all; most of them being no 
better than respectable copyists and plagiarists, unable to catch the 
spirit of their models, and hoth preserving /Aa/, and combining with 
it some spirit of their own, to give us some fresh ideas worth having, 
and produce works that might deserve to become models in their 
turn. It must be admitted that the studies helonging to an architect 
are very multifarious; yet, while undue stress is laid upon some, 
which, after all, are but means—the mere scaffolding of his art—that 
which is assuredly not the least important among them is overlooked, 
namely, the study of design, by which is to be understood somes 
thing more than that mechanical species of it, which may be learnt 
secundum artem. “But,” say the feeble and the timid, “it is safer to 
stick to mere rnles: to pretend to deviate from them, and aim at 
originality is very presumptuous, and moreover, exceedingly hazardous 
and dangerous.” No doubt: vet it is by that daring which some 
call rashness, that glory is won, and through perils and hazards that 
conquest is achieved—in art as well as in arms. Of course those 
whose valour and prowess are calculated for nothing more arduous 
and perilous than a sham fight or review, do well to abstain from 
entering a field where only master-spirits may hope to win, and 
where even they may fail and fall. 

VI. Greatly do I envy Professor Donaldson the possession of that 
pair of spectacles, which enables him to discern “lines of palaces at 
Pimlico and on the north side of the New Road,” and magnificence 
in Regent Street! George Robins could hardly have been more 
liberal of praise in one of his puffing advertisements; and from him 
such puff would have been received for just what itis worth; but 
from a Professor and ex cathedra! it is un peu fort. Such excessive 
liberality on the part of the Professor at University College, is the 
more remarkable, because he could not find even one syllable of praise 
to bestow on a certain building in Gower Street, which some hold to 
be a very fair piece of architecture, although they are so fastidious 
in their taste, as to have no admiration for Pimlico palaces—not even 
for the palace, and for Regent Street magnificence. Perhaps the Pro- 
fessor was afraid of alluding or calling the attention of his auditors 
in any way, to the portico of the building they were assembled in, 
knowing that its columns had been compared by one very great ans 
thority in such matters, to * Ten Cyprians,” a class of ladies that 
onght not to be allowed at Colleges and Universities. As to the 


great critical authority alluded to—one, by the hye, wbo holds archi- 


tectural criticism generally, in abhorrence, much as he has scandalized 
at “ Wilkins’ Corinthian Cyprians,” he is quite enamoured with those 
of St. Martin’s Church. 


NEW ARCHITECTURAL SOCIETY EXTRAORDINARY. 


Some witty but malicious wag has just been amusing himself by 
circulating a hoaxing jew d'esprit, which imports to bea list of the 
officers of a new Architectural Society, and in so doing has made ex« 
ceedingly free with many respectable names, attaching to several of 
them some of the most ludicrous titles imaginable. We suspect that 
it comes from some one who is no very great admirer of Mr. Gwilt 
aud his opinions, for that gentleman’s name stands very conspicuously 
at the head of the list, where he is sneeringly designated “ Professor 
of Latin architecture,"—a style of architecture never heard of before 
—and as “ Vitruvian Professor,” which last title seems to be intended. 
to be a double shot, and to allude contrastingly to Mr. Hosking as the 
“ Anti-Vitruvian Professor," aud therefore in Mr. Gwilt’s opinion, a 
Professor of Architectural Heresy and Radicalism. Then we have 
Mr. Valentine Bartholomew, “Professor of Fruit and Flower-painting,” 
—an odd sort of appointment iu a college of architects; Mr. G. Aitch- 
inson, “Professor of Concreting and Opus Incertum,"—in which last 
there are, if no professors, plenty of practitioners already. How Mr. 
Billings will relish the title of * Jtinerani Delincator,? we know not ; 
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but it is a tolerably safe one, since no one will care to rob him of it, 
the epithet being just next door to that of strolling player. Mr. W. 
Bartholomew is named as “Honorary Solicitor,” and if by that is 
meant he is to do all the law business of the society “gratis for no- 
thing," he must be a real phoenix in Ais profession—something more 
wonderful than all other Professors put together. We never beard, 
before, of “ Baptisterographer," yet such is the high-sounding title 
conferred upon a Mr. W.P. Griffith. Besides these, there are a 
s Custos"? a “Recorder,” and a * Cataloguist"! Of Professors of 
one kind or other there are no fewer than eight; so that the title is 
likely to become quite a drug—so dog cheap that no one will think it 
worth having. But the drollest thing of al! still remains to be men- 
iioned: would it be believed that these professed and professing 
t Free-masons ” have got a female among them, contrary to the well- 
known regulations of that mysterious craft? And what office does the 
lady fill? Is she their “ Professor or Professoress of cookery.” Oh, 
no! There would be nothing very ridiculous in that; especially as 
there is a “ Gibbons’ Carver,” anil there must, accordingly, be a cook 
to provide materials for him to operate upon. No, the lady’s office is 
to be that of—guess if vou can, but we defy you to do it; therefore 
not to teaze you any longer, tell you it is to be that of “Embroidress!”’ 
Think of Professors, and a Vitrnvian Professor among the rest, being 
jumbled up with an “Embroidress ’—alias a Professor of Millinery ! 
O, Vitruvius, how art thon fallen! Dignity of Art, how art thou 
sunk !—so low that ne’er shall we be able to dig thee out again! 

Not contenting himself with this bit of quiz, the author of it has 
very unceremoniously mentioned several gentlemen as individuals on 
whom it is proposed to confer Honorary Fellowships, and has even 
had the andacity to make free with the name of Charles Barry ; which 
is certainly carrying the joke a little too far. He has also put down 
those of both Willis and Whewell, and we need not say very blunder- 
ingly, since the “ Vitruvian Professor" holds their writings in such 
contempt, that he has thought proper to omit them in the list of archi- 
tectural works inserted in his Encyclopedia. It being merry Christmas 
time, some license may perhaps be allowed to the jokers and lovers of 
fun; but we suspect that many of the parties who figure in this jew 
d'esprit, will consider it very sorry fun—not at all better than a fort 
mauvaise plaisanterie. 


RESTORATION OF THE CHURCH OF SAINT MARY, 
REDCLIFFE, BRISTOL. 


[It affords us much pleasure to be able to lay before our readers the 
following address of the Vicar and Churchwardens of the church of 
St. Mary, Redcliffe, Bristol, on the proposed works necessary to be 
done to restore this noble specimen of ecclesiastical buildiug to its 
pristine grandeur; and we are happy to see that the combined talent 
of Messrs. Britton and Hosking have been engaged to report upon the 
necessary works requisite to be done: the one is well known for his 
antiquarian disquisitions and hislove for all that concerns the Chris- 
tian architecture of Great Britain, and the other for his thorough 
knowledge of construction and architecture, which insure that the 
publie will have that justice done to the building that it so well 
merits. We heartily join in the appeal, and do hope that every ar- 
chitect will exert his influence, in stimulating the public to come for- 


ward with subscriptions, for the restorations requisite this noble 
edifice.] 


Tae Vicar, Churchwardens, and Vestry of the Parish of St. Mary, 
Redcliffe, having resolved upon a public and extended appeal on be- 
half of the venerable and once splendid fabrie entrusted to their care, 
prepared and circulated, in July last, an address briefly stating the 
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circumstances which appeared to them to justify such appeal. That 
address explained the preliminary steps which the parish authorities 
had adopted, and especially their selection of Mr. Brirron to advise 
respecting the decayed state of their church, and the best mode of 
restoring it to its pristine integrity and beauty, with their reasons for 
such selection. The result of their communication with that gentle- 
man was his calling to his aid Mr. Hoskixe, Professor of architecture 
and of the arts of construction, at King's College, London, whom the 
Vestry, at Mr. Britton’s request, have associated with him in the 
commission. 

These gentlemen having carefully and fully surveyed the chureh, 
presented to the parish authorities luminous and detailed reports, on 
all the matters referred to them, accompanied by plans and drawings 
illustrative of their views. In the conclusion of their preliminary 
address the parish authorities stated that the reports were thought 
too copious for printing on that oceasion; but that in a subsequent 
appeal, an analysis should be given, to embrace their more leading 
and prominent parts, and illustrated by copies of some of the draw- 
ings. It is in fulfilment of this intention, and of the pledge contained 
in their former paper, that the Vicar, Churchwardens and Vestry, now 
present this more extended address, in the hope and belief that the 
public will feel as well satisfied as the parish authorities in their pre- 
liminary address stated themselves to be, that the able and eminent 
architects alluded to, have, in their consideration of the matters re~ 
ferred to them, “ been governed by views not less honourable to their 
reputation for taste and science, than for sound and practical knows 
ledge, and that could the views of those gentlemen be carried out, 
our city would possess a parochial church, and the west of England a 
national monument, of unequalled beauty, and one to be visited and 
admired by multitudes of strangers of our own and of foreign 
nations” : 

In their reports on the present state and contemplated repairs and 
restoration of the church of St. Mary, Redcliffe, Messrs. Britton and 
Hosking commence by drawing the attention of the parish authorities 
to the injuries sustained by the fabric, from the long-continued access 
of damp and moisture, both in the superstructure and foundation 
walls—produced, as to the former, by the insufficient means for carrying 
off the rain and snow—and, as to the latter, by the want of drainage; 
both which deficiences they principally ascribe to the original ar- 
rangement for the discharge of water from the roofs, and want of 
drainage round the fabric. To the former of these defects, they at- 
tribute, in a great degree, the injury to, if not destruction of, the 
external faces of the Masons’ work upon the walls and buttresses. 
They have, in much detail, set out the nature, extent, and causes of 
the mischief; and, in a subsequent part of their report, have sug- 
gested, with like detail, the extensive and etticient measures recom- 
mended for remedying the evils alluded to, and for preventing their 
future recurrence. 

They describe the roof covering as, throughout, in a very defective 
state, though heavy expence is anunally incurred in repairing it; and 
they suggest its entire re-arrangement and re-construction, upon the 
principles described in their reports. 

They have also ascertained and have very accnrately deseribed, au 
original defect existing in the great tower, evinced iu a bulging out- 
wards of the external faces of that part of the structure, and pro- 
duced by an inequality of strength and resisting power between the 
finely-wrought and closely-jointed masonry of the faces, and the rub-. 
ble backing which constitutes the main bulk of the walls; and they 
state that, with the exception of the tower and the flank wall and 
buttresses of the south aile of the chancel, all the walls and founda- 
tions, throughout, appear to be perfectly sound and but little injured 
They attribute the settlement ontwards of the flank wall first noticed 
to the want of proper drainage before alluded to, and to the too near 
approach of graves to the foundations of the wall in question, which 


are not, in that part of the fabric, more than four or five feet in depth; 
on 
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and they state that, by an attempt formerly made, to prevent the 
flank from going further, or to hold it up, mischief has been occa- 
sioned to the pillars which stand between it and the chancel, and, 
through those pillars, to the clerestory resting upon them. They ex- 
press their opinion that the chancel is in an insecure state therefrom, 
and point out in very strong and clear terms the mischief and danger 
to be apprehended, unless immediate attention be given thereto; and 
they enter, at considerable detail, into the comparative inefficiency of 
the repairs which have been from time to time effected. 

Recurring to the tower, they state, that the solid structure of this 
beautiful work is generally sound and trustworthy, though its exterior 
surface has almost wholly perished; and that from the dilapidated 
state of the whole exterior and especially of the enrichments pre- 
viously noticed by them, the tower is unsafe to approach; and they 
therefore recommend means for excluding persons from passing 
witbin reach of the danger to be apprehended from the constant 
liability of fragments of stone, of no mean size, to become detached, 
and to fall in every direction. 

They represent the masons’ work of the spire as generally sound, 
though the surface of the stone upon the exterior is rapidly disinte- 
grating from the causes described in the report. 

In proceeding to advise as to the solid and substantial repair of the 
fabric, in its more important parts and the restoration of the orna- 
mental parts, Messrs. Britton and Hosking state that so intimate a 
connesion exists between the parts of such a building as that under 
consideration as to render what may appear to be merely ornamental 
in most cases essential to the stability of the structure—that they 
feel themselves compelled to report on these two heads together; and 
they furnish very able and sufficient grounds for their determination— 
but dividing the subject into two parts, viz. :— 

First, the tower and spire—and second, the church with the lady 
chapel, the porches and other accessories. 

Witb respect to the first, it would be injustice to the architects to 
give in any other language than their own, the suggestions they have 
offered, viz. 


“The Tower and Spire.—This singularly beantiful composition is alto- 
gether distinct in style and date from the Church, which has been added to 
it, and deserves, as it requires, to be considered, not as a merely provincial 
edifice, and far less as a simple parish steeple, but as a national monument, 
and in the first rank of the many noble structures of the kind in existence in 
this conntry. In magnitude it is exceeded by few; in destined altitude, the 
larger Cathedrals alone would excel it; and in chaste simplicity of design, 
combined with elaborately beautiful, bnt subdued and appropriate, deco- 
ration, Redcliffe tower is surpassed by none; whilst it is pre-eminent in its 
position, on a lofty bank of the Avon, within the commercial capital of the 
west of England. We have already intimated, that the solid structure of the 
tower is sound and trustworthy, and that it is capable of being easily made 
to bear all that it was ever intended to carry. The structural arrangement 
of the tower itself, and of the existing portion of the spire, give the com- 
pletest evidence that the original design contemplated as it provided for a 
spire of the form and proportion exbihited in the accompanying engraving of 
the church. It would appear, however, that when the church was built the 
idea of completing the spire was ahandoned, as the south-western buttresses 
of the tower were reduced in projection, and otherwise altered to compose 
with the west front of the church—and the south-eastern angle was altered, 
throughout, to extend the nave of the church uninterrnptedly to its western 
front. The tact and skill with which the outer, or south-western angle of 
the tower was altered, and the fine taste with which the turret pier, in front 
of the church, which composes with the reduced buttress of the tower, is 
arranged, to connect the parts of the composition, are most admirable; but 
not so the arrangement at the other angle—where a low, heavy arch, and an 
unmeaning blank, upon a heavier pier, obtrude themselves immediately 
within the church door—contrasting, most disadvantageously too, with the 
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composition of the arches of the aile, and with the clerestory on the other 
side of the entrance. 

“Tt may be remarked here, that, at the time Redeliffe church was built, 
ihe taste which produced the original design of the maguificent superstruc- 
ture to the tower no longer existed; spires were not built to Gloncester 
cathedral nor to Bath Abbey church, in the 15th century—as they had been 
at Salisbury, Norwich, and Litchfield, in the 13th and I4th centuries; com- 
paratively small spires, on lofty towers, as at Louth and Newcastle—or 
lanterns, as at Boston, indicate the prevailing tastc, in that respect, whet 
this church was built, and the abutments of the spire of the original design 
were altered or removed. In this manner the incomplete or demolished 
spire was left, and the original composition was shorn of its fair proportions. 

* In compliance with the instrnctions to us, to advise as to snch alterations 
in the restoration of the ornamental parts of the fabric both external and 
internal as may seem necessary for reinstating it to its ancient and pristine 
heauty, we urge, wost strongly, the necessity of restoring, at the same time, 
the perished surfaces of the tower, and its immediate accessories, adapting it 
to receive the completed spire, and carrying on, to completion, that beautiful 
feature of a masterwork of architectural composition, which, in its truncated 
state, is but an unpicturesque deformity. Thus the original design may be 
both restored and completed, and Bristol possess a noble national monu- 
ment, that will add to the beauty of her locality and to her pre-eminence 
amongst English cities. 

“ In restoring the tower, as contradistinguished from the superimposed 
spire, it will, of course, be proper that the work should be set upright on all 
its faces; and, in doing this, it will become necessary to take out and rein- 
state the whole of the ashlaring vf the surfaces, even when it might other- 
wise remain, though that, indeed, is of very small extent. Moreover, all the 
stones upon which the enrichments occur must, of necessity, be drawn, 
wherever the enriched surfaces are defective, and these requirements together 
wonld involve the reinstatement of all the external surfaces of the tower. 
Paring old work, and pinning in patches of new stone, where there is not any 
left to pare, we consider altogether out of the questiou—as paring would 
reduce the original proportions of the design—and pinning in, among the 
pared faces, pieces in the place of stones altogether ruined, would not pro- 
duce a restoration of the fabric to its ancient and pristine beauty. The 
absolutely necessary restoration of the faces of the tower, with its buttresses, 
turrets, pinnacles, niches, canopies, pediments, windows, and their enrich- 
ments, parapets, cornices, and corbels, will give the means of doing all that 
is necessary, with a trifling exception, to fit the tower to receive the spire of 
its full dimensions. This exception involves an alteration within the church ; 
but we shall he able to show that what is required there can be made, not 
only consistent with, but most desirable for, the services of the interior. 

“ The existing portion of the spire is, fortunately, quite enough to give the 
means of developing the original design, whilst it affords demonstrative evi- 
dence that a complete spire was contemplated by the original designer of the 
structure. If lines be drawn from points within the footings of the buttres- 
ses of the tower, throngh the base of the spire, on the summit of the tower, 
they will follow the sides of the spire, as far as it now exists, and meet at 
such a height as similar compositions of equal date would justify by analogy. 
We have drawn such lines, or rather we have set up the present compartment, 
as it exists, and find that its thrust is within the abutments afforded by the 
buttresses, and that the sub-structure generally has the strength necessary 
to carry the superstructure resulting from carrying it up to the height indi- 
cated; which height results from a continuation of the same lines upwards, 
and is further justified by the best existing examples of works of the same 
class. 

“The decorations of the spire, as it exists, are of singular beauty and pro- 
priety; the ribs are exquisitely moulded, and the characteristic enrichment 
of the vertical and pointed mouldings of the tower below, is carried with 
great good taste and beautiful effect up into the spire, so that nothing has to 
be imagined in that respect; and we may say with confidence, that the de- 


CHURCH OF ST. MARY, REDCLIFFE, BRISTOL. 


VIEW FROM THE SOUTH-EAST, WITH THE SPIRE, 


AS PROPOSED TO BE RESTORED. 


The general style of architecture and the ornamental details of the church above indicated are replete with beauty, and present to tine 
eye of the tasteful and intelligeat observer a series of exquisite subjccts for study and contemplation as viewed from different points. The 
view from the sonth-east, as shown in the annexed woodcut, represents the tall and narrow south transept, with its aisles, windows, D 
enriched flying and attached buttresses, perforated parapets, and purfled pionacles; the south porch, af two stories, and newly designed 
staircase turret, the flying huttresses and clerestory wiadows of the nave, with the hold erockcted pionacle, which surmonnts the suus at 
the south-west angle; rising above the west end of the northern aisle are seen the upper or belfry story of the noble tomon with its 
richly adorned panels, boss-euriched mouldings, and perforated parapet; the bold and fiocly proportioned octagonal pinnacles at the 
aagles of the tower ; and rising from among them the lofty graceful spire, crowning and adorning the whole. Of this last splendid and 
beaven-pointiog architectural member of a Christiao edifice, there are numerous examples both in England and on the Continent, which 
are now admired as they deserve to be admired; but, however meritarious and heantiful may hc the spircs of Strasburg, Santuni 
Freyburg, Lichfield, Norwich, Louth, or others of less note, Redeliffe spire, in form and detail, as indicated by its existing portioo,! and 
as it is susceptible of being rendered, with the tower, its legitimate base, may challenge a comparison with them all. 


1 The“ existing portion’? of the spire is nut more than one-fifth of tbe whole height, or np to the first enriched band. 


CHURCH OF ST. MARY, REDCLIFFE, BRISTOL. 


VIEW OF THE NAVE, ETC, LOOKING TOWARDS THE EAST, RESTORED. 


Divested of pews, seats, and other furniture of a Protestant church, the above print shows the architectural character and details of 
the INTERIOR of this trnly beantiful edifice. If not equal in sculptured decoration to the gorgeous chapels of Henry VII, London, and 
King’s College, Cambridge, it will bear comparison with those justly famed buildings, and will be found to surpass most of the cathedrals 
and other large churches of our own and of foreign countries in this respect. Althongh in miniature, this beantiful delineation in wood 
engraving displays the finely moulded and shafted piers or pillars, with the arches to the aisles, and the panelled walls above them in the 
situation of the triforium of the large cathedrals. Over this traceried wall is a series of clerestory windows of large dimensions, and of 
fine forms and proportions, with mullions and tracery. These, it is reasonahly inferred, were originally filled with stained glass “ casting 
a dim, religious light " over the whole scene. Connecting, and apparently tying together, the two side walls, is a groin-vaultcd ceiling, 
profusely adorned with intertwiuiog moulded ribs, foliated tracery, and richly sculptured bosses spreading over the whole. In the view 
presented by the engraving, the eye ranges through a beautiful vista full of the most charming architectural effects. It requires but little 
stretch of fancy to imagine the exquisite, and indeed sublime, appearance of the whole, were the windows filled with pictured glass, and 
the ribs, bosses, and capitals of the vaulted ccilings, and of the shafted pillars, with gold and colours “ richly dight.” 


- 
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sign, as we present it, of the tower, with the restored spire, is a true pre- 
sentment of the original intention of the first designer. We may have 
omitted to state hitherto, however, what is most satisfactory to know, that in 
the midst of the dilapidation and disintegration which pervade the work, 
nothing in the moulded forms or other enrichments, and nothing in the forms 
and proportions generaity, is entirely lost ; bnt specimens remain, from which 
restorations may be made with certain truth. 

“It will be remarked, that the basement of the tower, in the drawing of 
the elevation of the west frout, shows a greater depth of faced work than 
appears at present. This we consider it desirahle to restore, to prevent the 
structure from losing any part of its apparent elevation, in raising the level 
of Redcliffe Street before the north-west entrance to the enclosure; and we 
have suggested, in the drawings, a re-arrangement of the steps of approach 
to the church, in accordance with this view. We propose to alter the win- 
dows of the tower, from their present forms and proportions, to others, 
more in character with the design of the superstructure.” 


For the reasons detailed in the report, Messrs. Britton and Hos- 
king recommend that attention should be jirst directed to the resto- 
ration of the £omer and spire; and that the former should, under the 
cireumstances, not be deferred any longer, if it be desired to preserve 
this beautiful monument from utter destruction. 

Speaking of “the church, with the lady chapel, the porches, and 
other accessories," after the recommendations before alluded to, as to 
what are termed the hydraulic arrangements and the proposed re- 
construction of the roofs—Messrs. Britton and Hosking suggest a new 
gateway at the north-west corner of the church enclosure, and other 
arrangements consequent upon the recent alterations under the Bristol 
Improvement Act, and for giving more effect thereby to the beautiful 
edifice under consideration; and, after their valuable suggestions for 
the substantial repair of the fabric, in the south flank of the chancel 
and the transept, they refer to their drawings, as showing with suffi- 
cient clearness the restorations they propose of the various parts of 
the exterior of the building; which restorations, they state, are 
mostly from existing authority within the building itself—and where 
no specimen exists of the original parts, the restorations are stated 
to be made, to the best of their judgment, from analogy. Repeat ing 
their difficulty of separating the substantial from the ornamental parts 
they go on to show that many portions commonly considered merely 
ornamental are either absolutely necessary, or highly useful, to the 
substantial structure; and after naming several instances of this sort, 
they add :— 

** We do not contemplate, however, and cannot imagine that the neces sary 
and useful reparations are required to be made in merely shaped blocks of 
stone without the mouldings and other decorations appropriate to them ; 
and, for ourselves, had rather see the church a picturesque ruin, than be 
iustrumental in restoring it to strength without its native beauty. We pro- 
pose, therefore, the restoration of all the decorations that ever existed upon 
the surfaces of the work, and that with new materials, and not by paring and 
patching the old.” 

They add, however, that, in some few cases, the heads of the win- 
dows, with the tracery in them, may, perhaps, be preserved. 

The architects propose to move the modern attachment to the 
south porch, also the lobby to the lady chapel, and likewise the sheds 
and other unsightly objects about the church, and of the doorway and 
steps at the south-east side of the north porch; they further suggest 
certain provisions and restorations consequent on such removals. 

As TO THE INTERIOR OF THE CHURCH. —T lie suggestions of Messrs. 
Britton and Hosking refer to matters of which they describe the 
restoration for the most part as easy. But the most important res- 
toration of the interior is that at the east end, involving the removal 
of Hogarth’s pictures, and other inappropriate attachments, and the 
reinstatement of the east and clerestory windows; and they hope to 
find that reparations only will be wanted to the screen, between the 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 13 


chancel and the lady chapel. The latter will want certain alterations, 
including a new floor. 

In the restoration of the spire will be involved some alterations, 
pointed out by them, at the west end of the church, including a new 
arrangement for the organ; and they express their hope, that as the 
whole of the lead and glass must be removed from the windows for 
the restoration of the mullions and tracerv, it may, in the principal 
ones at least, be reinstated with stained glass of an appropriate 
character. 

They also propose in detail numerous and important alterations in 
the re-arrangement of the pews and scats, by which, with an increased 
seat accommodation, and better command from the pulpit, reading. 
desk and altar, a more perfect view of the building may be obtained, 
whilst all the beantiful pillars shall be in every case insulated, that 
the eye may range over their lofty and symmetrical forms and pro- 
portions, from the base to the summit. 

The reports of Messrs. Britton and Hosking, with their accompa- 
uying drawings, though (for want of more time and labour than they 
have yet been able to bestow) not made with the fulness of detail re- 
quired for actual operations, are, nevertheless, the result of admea- 
surements and of careful delineation of the mnst important parts; 
and their observations arise from close examination of the work in 
general and in detail, upon personal survey and attentive study and 
consideration of what they have observed; and their estimates suh- 
joined are the result of such survey and consideration, and also upon 
comparison with the cost of other large works of analogous extent 
and character. 

Tue Tower AND SPinE.— The complete reinstatement and resto- 
ration of the tower with its pinnacles, and all its decorations, in the 
manner, and with the stone they contemplate adopting, will cost 
about £8,200, 

The re-construction and completion of the spire, according to the 
data afforded by the existing portion thereof, and according to the 
drawing of the west front restored, and making the requisite addi 
tions to the buttresses of the tower, and including the scaffolding and 
machinery necessary, will cost about €3,600. 

Tue Cuurcn, with the lady chapel, the porches, and other accesso- 
ries :— 

1st.— Te hydraulic arrangements, including new roofs to the church 
and lady chapel, tbe re-arrangement of the north-west approaches, 
with the earthwork, drains, &ce,, as recommended in their general 
report, after giving credit for old materials, will cost .£1,850. 

2nd.—The substantial repair and reinstatement of the interiors, and 
the repair, reinstatement, and perfect restoration of tlie whole of the 
exteriors of the church, lady chapel, and porches, including the re« 
working of the whole of the external decorations in the stone alluded 
to, together with the alterations and presumed improvements recom- 
mended in the general report, it is estimated will cost nearly £21,400. 

3rd.—The re-arrangement and refitting of the interior of the 
church as proposed by Messrs. Britton and Hosking, will cost £2,600. 
The whole presenting a total outlay of £37,650, which, with a due 
estimate for contingencies, in works so extensive, and of such com- 
paratively novel character, cannot, in the judgment of tlie. parish au- 
thorities, be safely calculated at a sum much less than £40,000, 

It is, however, stated by the architccts, that the expense unter the 
2nd head may admit of reduction, by their finding, on further exami- 
nation, portions of the work capable of remaining, or of being re- 
worked and re-applied in places less exposed to the weather, and it 
is their opinion, that the part of the work contemplated in this section 
may, after precautions are taken to secure it, generally be distributed 
over any reasonable number of years. 

In allusion to the large sum required for effecting the object in all 
its proposed details, the parish authorities can but repeat, in the lan- 
guage of their preliminary address, that such an amount is only to be 
raised by the liberal co-operation of those whom providence has 
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blessed with the ability and the desire to aid in snch objects as that 
for which this appeal is intended ; and upon those of our own locality 
who have been so favoured by providence, they repeat their confi- 
dence, that an appeal will not be made iu vain for the restoration of à 
fabrie, which, if not wholly the work of a Bristol Merchant, is to be 
ascribed principally to one of that class. Their confidence is strength- 
ened by the able and energetic support they have received from 
many and influential quarters, and especially from our local press, by 
one of whose editors it has been well and eloquently said, that “the 
question for the public—for the church-going public in particular—to 
answer, is,—Shall decay be suffered to proceed until restoration shall 
have become impossible? The amount required (£40,000) for the 
complete repair of the fabric is certaiuly great, but when we recollect 
the large sums which have been raised for the restoration of Hereford 
Cathedral, and of York Minster, we cannot doubt that the nobility, 
gentry, and wealthy commoners of Gloucestershire, Somersetshire, 
and the neighbouring counties will evince equal liberality in worthily 
upholding— 
“The pride of Bristowe and the western land." 

The parish authorities, whilst they feel that they cannot, with pro- 
priety, divest themselves of the responsibility of carrying out, so far 
as they shall be enabled to do, the repair and restoration contem- 
plated, feel sensibly that the public, from whom the means of accom- 
plishment is so largely to be drawn, are entitled to every reasonable 
security for the due appropriation of the sums contributed, and it is 
therefore the desire of the parish authorities, at an early period after 
any considerable subscription shall be obtained, to convene a mecting 
of the subscribers, by the majority of whom, subseribing not less than 
£10 each, six contributors of not less than £50 each shall be chosen, 
who, with the members of the vestry for the time being, shall form a 
committee for carrying out such repair and restoration, and for con- 
trolling the monies received, and the expenditure thereof, 

The parish authorities in aid of the object intended, propose to 
anticipate, as far as they possibly can be advised to do, the revenues 
of the estates vested in them for the repair and support of the 
church, and by means of which, that object has been hitherto (how- 
ever inadequately) accomplished without the parish having been ever 
burdened by a church rate, and from this source they will apply the 
sum of £2000, to be paid, as they propose the individual contribu- 
tions shall be paid, by five equal and successive yearly instalments, to 
meet the expenditure as it will probably annually progress. 

In conclusion, the vicar, churchwardens and vestry, of St. Mary, 
Redcliffe, venture to quote and apply to their church, the language 
used by the learned and Very Reverend the Dean of Hereford, in re- 
ference to his own cathedral, which at the present moment is ina 
dangerous state; but which is likely to be preserved and renovated 
by the united efforts of the benevolent friends of the church and of 
Archeology.—‘ Restoration, is the grand object to be achieved, not 
mending and patching.” * x 5 a * * [ earnestly 
intreat that restoration may be regarded as the one thing sought— 
sonnd and legitimate restoration, for which there is sufficient au- 
thority."' 

To the preceding appeal the parish authorities append the fol- 
lowing remarks and suggestions by their senior architect, who, as an 
antiquary and author, has laboured nearly half a century to elucidate 
and illustrate the ecclesiastical architecture of Great Britain. 

M. R. Wuisu, Vicar. 
Tuos. PROCTOR, 
JOHN FARLER, 
EXTRACTS FROM THE REMARKS AND SUGGESTIONS BY MR. BRITTON. 
To those persons who are not acquainted with Redcliffe Church, it 
may be both interesting and useful to give a short account of its pe- 
culiarities, beauties, and historie annals.—As a parochial Christian 
temple it is acknowledged to rank, if not the first, at least in the first 


\ Churchwardens. 


{JanuarRy, 


class, amougst the many fine sacred edifices of our country. As come 
pared with the cathedral and conventual churches of England, it sure 
passes most in symmetry of design—in harmony and unity of charace 
ter—in rich and elaborate adornments—in the picturesque composi- 
tion of exterior forms and parts—and in the fascinatiog combination 
of clustered pillars, mnltioned windows, panelled walls, and groin- 
ribbed ceilings of the interior. I kuow of no building, to compare 
with it in all these features, in Great Britain, and I feel assured that 
there is none superior in graceful design, and beauty of detail, in all 
civilized Europe. Except the cathedral of Salisbury, which is nearly 
of one age and design thronghout, the other cathedrals, and indeed 
most of the large parish and conventual churches, consist of hetero- 
genons parts, of varied and discordant dates and styles, 

The accompanying views of Redeliffe Church, though on a small 
scale, cannot fail to impress every eye that can see, and every mind 
that can appreciate the beauties and merits of architectural design, 
that the church, now fast approaching ruin, was once, as it may again 
be made, a splendid edifice; a temple eminently adapted for the 
soothiog and sublime devotions of Christian worship, and also calcu» 
lated to impress every spectator with wonder, delight, and admira- 
tion. 

The' architect and the antiquary who read plans and sections of 
buildings, as the musician reads notes, will instantly perceive, that 
the church referred to is systematically and beautifully arranged; that 
its interior abounds with clustered pillars, and richly-ornamented 
ceilings; that its walls are pierced with large windows, divided by 
mullions, and streagthened with buttresses to resist the thrust of the 
arched ceilings; that it has a transept of unusual design, being di- 
vided into three nearly equal parts; that there is a presbytery, or 
chancel, with ailes, divided from it by richly-devised screens; that 
there is a lady-chapel, east of tle chancel, separated by another open 
screen; that there are two small apartments, for a resident chantry- 
priest, north of the chancel-aile, in one of which is a fire-place, 
showing it to have been a dwelling, the whole beiog of unusual oc- 
currence; that there is a double porch on the north flank of the 
church, manifesting iu form, style of walls, ribs, and stairs, different 
ages of erection; also a porch on the south side, differing, again, from 
the double north porch in every respect; that the wider and stronger 
walls at the north-west angle of the plan, show the foundation of a 
tower; that there is a doorway for entrance at the west-end, central 
tothe nave; and that different flights of steps, from north to south, 
traverse the west-end, and show that the gronnd ascends, quickly, in 
that direction. Aided by the accompanying engravings, of a view of 
the church from the north-east, and interior; any person may readily 
understand the architectural characteristics of the church referred to; 
and those whe have studied Christian architecture will immediately 
perceive its peculiarities of form and arrangement, as well as the 
chaste profusion of its ornamental details. 

Although essential and substantial repairs and restoration be the 
main objects in the contemplated works, these will be applied to the 
interior even more than to the exterior of the building; for if the 
latter may be regarded as the shell, the former is the kernel—if the 
last be the case, the first is the jewel intended to be preserved. In- 
deed, as the inside of Redcliffe Church was in its original and finished 
state an architectural design of pre-eminent richness and beauty—as 
it was destined by its founder and architect to surpass all ils neigh- 
bonrs in originality of composition and elaborate finish, so was it 
adapted to satisfy the wants and wishes of those for whose devotions 
it was intended—the present architects, emulous to follow such ex- 
ample, propose to render it fully and completely adapted for the rites; 
as well as the habits, of its protestant occupants. In doing this, they 
consider it material to provide accommodation for the many, rather 
than merely to please the few; they think the clergyman and his 
congregation should be in such close communion, that the former may 
be seen, as well as heard by the latter. 1f the numerous shafted 
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pillars tend to interfere with this communion in some degree, the few 
sittings, so placed as to be out of view of the minister, will only be 
resorted to on emergencies. In designing and disposing the altar, 
the desk, and the pulpit, the organ, and the font, as well as the re- 
quired number of seats, the most scrupulous attention will be paid by 
the architects to the ancient usages of the Anglican church, and they 
confidently anticipate many striking and beautiful scenes and effects 
when the whole is completed, the subordinate appendages being made 
to correspond and harmonize with the architectural disposition and 
character of the church, A learned and travelled clergyman who has 
devoted some years to the study of the church architecture of the 
middle ages, writes to me thus—“ The harmonious effect of Redcliffe 
Church must at one time have been quite unrivalled. {am not aware 
of any cathedral or parish church, either in England or abroad, that 
contains an equal amount of rich and uniform vaulting. The bosses, 
more particularly, both in quality and quantity, surpass all that I have 
met with elsewhere.” 

To accommodate and afford every degree of comfort to even 
larger congregations than have generally assembled within the walls 
of this church, we have made such arrangement of the seats, as shall 
bring all persons more fully and freely within sight and hearing of the 
minister; and have also taken especial care to display the complete 
height and design of all the graceful clustered pillars of the edifice. 

There are four palpable varieties of Christian architecture in 
Redcliffe church, manifesting as many architects, and as many dif- 
ferent times when they were respectively designed and erected. The 
inner north porch, or vestibule—the tower and spire—the outer north 
porch—the body of the church, with the lady chapel, and the south 
porch— we feel assured were built successively, and it is generally 
admitted, that an older church was removed to give place to the 
present nave and chancel with their ailes and the transept. The 
oldest of these members, i. e. the vestibule, is of a date between A.D. 
1200 and 1230. “In 1207 Lord Robert de Berkeley granted to Red- 
cliffe church, at the request of William, the chaplain, his fountain of 
water from Huge well, for the friars of St. John the Baptist in Red- 
cliffe.” Lands were conferred on the same church, about that time, 
plainly showing that there was one then in the parish. The tower 
and spire we may safely refer to the reign of Edward I, as corres- 
ponding with known specimens of that age. According to the 
chronicles of Bristol, Simon de Burton, who was mayor in 1293, 
“began to build the church of St. Mary de Redcliffe, when John 
Lamyngton was chaplain,’ — (Evans's " Chronological Ontline.’’) 
Seyer, in his '* Memoirs of Bristol" (Vol. IL, p. 77) from MS. Calen- 
dar, more cautious and particular, says, * It was about the year 1293 
or 1294 that Simon de Bourton, a person of wealth and consequence, 
wlo was Mayor of Bristol in that year, and bore the same office six 
times, built the church of St. Mary, Radcliffe, where the eastern end 
now is." Here we find it positively stated by one writer, that the 
church was built, and by another that it was begun, at the above date. 
To us it is quite clear that no part of the present church is so early 
as 1204. 


YORKSHIRE ARCHITECTURAL SOCIETY. 


Sin—My attention has been drawn to a letter in the last number of your 
Journal, containing remarks on the Yorkshire Architectural Society. What 
is personal in the letter may be safely left unanswered, as the tone in which 
it is written will be its hest counter-agent. 

With respect to the Socicty, your anonymous correspondent has made 
several statements, of the falscness of which I hope he was ignorant; these 
appear to require some notice. 

In bis lettcr, it is said “The prospectus contains the names of two archi- 
tects only, aud neither of them attended the Autumn meeting." 

Before the Autumn meeting, the prospectus contained the names of twelve 
architects; I saw four present at the meeting, and I believe more attended. 
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Your correspondent says, ** Two meetings are to be held in the year, and 
from the information given at the last, it appears, that for general accom. 
modation, they are to be in the remote corners of the country.” 

Two general public mectings will be held during the year, the places of 
meeting being various, aud appointed by the Committee, so as to suit the 
convenience of the memhers gencrally. 

Again, “All admitted must be members of the Established High Anglo. 
Catholic Church.” It is true that this Society for promoting the study of 
Ecelesiastieal architeeture. admits only churchmen; hut withont respeet to 
their peculiar sentiments. No exclusion of any member of the church has 
yet taken place, and the Society, amongst its 400 members, includes many 
churchmen of diferent opinions. 

The last misstatement is, that “the standard fur all buildings is to be 
Parker's Glossary." 

At the request of a dignitary of the ehurch, a list of elementary works on 
Gothic architecture was added at the end of the report, as a guide to any 
member beginning the study of architecture; in this list Mr. Parker's 
Glossary was mentioned, together with the works of Rickman, liloxam, &c. 
This so far as I know, is the only foundation for the imaginative writer’a 
assertion, “that the standard for all buildings is to be Parker's Glossary." 
Whether the insertion of such venturous statements on the authority of an 
anonymous writer suits the character of a respectable periodical, 1 leave to 
your judgment. 

lam obliged hy your having pointed out in your Editorial remarks au 
unintentional omission in the advertisement there alluded to. It was con- 
sidered, or rather assumed without consideration, so much a matter of course, 
that the architect whose plan should be chosen, would have the carryiug 
out of his design, that no express mention of this was thought necessary. 

] am, Sir, 
Your obedient Servant, 
S. WILKINSON, 
Ilon. Sec. to the Yorkshire Architectural Socicty. 


Leeds, Dee. Sth, 1842. 


THE KENTISH TOWN COMPETITION. 


Sin—Should what I am about to say appear too pointed against a parti- 
cular party, that individual has mainly to thank himself for the pointedness 
of some of my remarks. When we find a man pursuing that very course 
which he has hoth loudly and publiely reprohated in others, and protested 
against—we must suppnse, upon principle—when we see a would-be Cato 
all at once changed into a Clodius, such an offender has little reason to look 
for that lenity which might perhaps be extended to those, who, whatever 
their conduct may he, at least make no parade of being greatly more upright 
and conscientious than their neighhonrs. 

That after expressing himself decidedly hostile to competition, after actu- 
ally saying, “ I have endeavoured to go into the s/ronges? possible condemna- 
tion of which I am capable, of the depreciating cffect of competition in ar- 
chitectural design;" that after thus pledging himself in print, and the 
strongest possible manner, to be opposed to the system of competition in 
any shape, Mr. Bartholemew shonld have hecome, or have even thought of 
hecoming a competitor for the intended ehurch at Rentish Town, is indeed 
most strange. He cannot disavow those words, and a great many others to 
the same effect, unless he should now choose to say, that although his name 
appears upon the titlepnge, he is nct the dona-fide author of the work; and did 
not even know until after its publication, what opinions it really contained ; 
yet hardly will he resort to such evasion. Itc must therefore put up with 
the mortification of having been so imprudent as to publish a good many 
very harsh reflections that now recoil upon himself, Thardly is it possible to 
conceive how a man who has denounced the whole system of competition 
in the most unmeasured—even virulent terms, as one compounded of folly 
and knavery, and which he accordiogly lahoured earnestly to put down, 
should now abet it; should not only join ina public competition, but in doing 
so, should unfairly evade the restrictions laid upon others, having good 
reason to know that his doing so would he winked at. 

In the list of printed conditions, one was to the effect that none of the 
drawings sent in should he coloured, but merely tinted in sepia. This was 
sufficiently explicit ; there was no possihility of mistaking if. Nevertheless, 
Mr. Bartholomew’s principal elevation was n eoloured drawing; and so far 
he violated the instructions which his rivals had been obliged to conform 
to: consequently he ought in justice to have been put Aors de combat at 
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once, The best that can be said in excuse for him in that matter, is b 
so far he practised no deception, for the most ignorant set of men must 
have been able to see whether a drawing was coloured or not, and if they 
choose to violate the pledge implied in their owa instructions to the com- 
petitors, the dishonesty rests with them. At any rate /Aey have no canse 
to upbraid Mr. Bartholomew with having acted unfairly. But there was 
one little licence of another kind taken by Mr. Bartholomew, by which they 
were probably imposed upon. I here allude to the singular discrepancy 
hetween the geometrical elevations and the perspective view, in which last, 
several alterations were made, in order to improve the effect. Improvement 
ihere was, bnt it was also direct falsification. It was tantamount to saying, 
“ execute the building from this set of designs, and snch will be its ap- 
pearance.” And if that does not amount to one of the ¢ricks practised in 
competition, I know not what does. By no means do I pretend to say that 
Mr. Bartholomew is indebted for the decision in his favour, mainly to that 
artifice, He would probably have been equally successful, had he takeu the 
liberty of evading the condition which reqnired perspective drawings. I 
merely mean to say that such artifice was actually practised ; and by whom? 
—by no other than the immaculate and conscientinus Mr. Bartholomew, 
the violent and ultra anti-competitionist, who, in another edition of his book— 
should it ever reach one—may now bring forward some examples of the 
manceuvres practised in the competition for the Kentish Town Church. 

Without any additions, however, there is enough and more than enough 
in his book at present, to convict the author of the “ Specifications" of the 
most flagraut inconsistency. Or are we to suppose that he purposely left 
himself a loophole to creep out of, in the remark, that ‘ what every res- 
pectable architect who has any real professional bnsiness to attend to, thinks 
of competition, may be gathered from the well-known fact, that none such 
is found to send in a competition design, unless he possess, or fancy that he 
possess, direct influence for obtaining the prize?" After this, we are com- 
pelled to suppose that Mr. Bartholomew would not have entered into the 
competition in question at all, had he not good reason to imagine before- 
hand that the prize would be secured to him by influence behind the curtain, 
It seems, therefore, after all, that violent as he is against competitions in 
general, he has no objection whatever to enter into one, provided he knows 
that it is a mere mockery as far as others are concerned, and that however 
superior may be the merit of other designs, the preference will be awarded 
io his own! Ile has now put beyond all doubt that he had but one iu- 
ducemeut, and that founded upon what is most corrupt in the whole system 
of competition; upon that which really brings it into disgrace, and renders 
it nothing better than a system of dishonesty and intriguing—where one is to 
be favoured, and all the rest are to be duped—being invited to throw away their 
time in making drawings for what is arranged and all but finally settled be- 
forehand. In the Kentish Town affair, however, there is something to con- 
sole those who have heen duped and disappointed; for not only is it a con- 
solation, but even a trinmph to find that Mr. Bartholomew’s auti-competi- 
tion rigour has thawed and melted away—probably owing to the late very 
hot summer; and that he has to all intents and purposes publicly recanted 
the fnrious invectives he has uttered against competition in his book. There- 
fore, those last now stand for uothing—except as so many proofs of his 
singular sincerity and consistency. 

I remain, &c., 
Nor A. B. But B purzEr. 


THE INVENTOR OF THE DREDGING MACHINE. 


Sig —I observe, with some surprise, from a review in your Journal of last 
month, that ynu still consider the claim of the iuventor of dredging by steam 
power to be amongst the number of those which are not yet satisfactorily 
established. You refer to a paper in the Civil Engineer and Architect's 
Journal, for Jannary, 1839, wherein the invention is unreservedly ascribed 
io my grandfather, John Hughes, and during the four years which have 
elapsed since the publication of that paper, no syllable has ever been ad- 
vanced in opposition to this claim—a fact which carries with it peculiar 
weight to the minds of those who, like myself, are fully aware of the very 
large circulation which your Journal commands. An individual, however, 
has at last thought proper to assert—I am willing to believe without the 
sanction of Messrs. Rennie—that the dredging machine is the invention of 
the late Mr. Rennie, their father, who first used it at the Hull Docks. In 
commenting upon this assertion, you observe truly, that a very important 
fact is not mentioned, namely, the year in which Mr. Rennie first introduced 
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it at the Hnl] Docks. I shall, therefore, supply this omission in order that 
you, Sir, and the readers of the Journal, may estimate the value of the asser« 
tion thus rashly hazarded by a self-constituted champion of Mr. Rennie. It 
svill be found that the first steam dredging engine employed at Hull was that 
used for cleausing out the ITumber Dock, which was not opened till the 30th 
of June, 1809; and the following passage from Mr. Timperley's account of 
this dock will fix the time at which the engine was first used. 

“This dock was not cleansed for three years and a half after it was 
opened, the dredging machine and mud boats not being completed until then”? 
Ileuce it appears that the dredging machine could not have been employed 
at lull before the end of 1812 or the beginning of 1813. 

While this is the fact with respect to Mr. Rennie’s claim, I am in posses- 
sion of a report by my grandfather, dated in 1820, where he describes 
minutely every particular of his invention of the engiue, and first employ- 
ment of her at Woolwich, as far back as the year 1804; and not until it 
can be shown that the engine was invented before this last date will the 
claim of my ancestor be at all invalidated. TI believe that Messrs. Rennie 
have far too high a respect for honour and truth to dispute for one moment 
a fact with which their respected father mnst have been so perfectly well ac- 
qnainted, as that of the invention of the machine, and her first employment 
by my grandfather at Woolwich, in the year 1804. At the same time, it is 
possible that a person less intimately acquainted than they must be with the 
history of an invention of this nature, might be misled by the fact that 
dredging machines, on the old bag and spoon principle, were employed at 
Tlull 50 or 60 years ago. It is even admitted, that a bucket engine worked 
by horses, was used at IInll from abont the year 1782. This engine was 
probably the work of Mr. Rennie. That it bore no resemblance however 
to the modern steam dredging engine is abundantly proved by the fact, that 
many years after the horse machine was erected at Hull, the application of 
steam power to the dredging engine was unsuccessfully attempted by Tre- 
vethick and many other able engineers. Had Mr. Rennie’s machine of 
1782, been anything like the steam dredging engine, the simple application 
of steam could scarely have baftied the exertions of so great a man as 
Richard Trevethick, with others of his contemporaries. 

With respect to your observation “that the late Mr. Rennie, together 
with his talented sons, have brought the machine to that great perfection it 
has now attained," I would simply remark, that the engine built hy Messrs. 
Donkin for William Hughes of Inveruess, and used by him on the Caledo- 
uiau Canal, was the most perfect ever constructed. See accounts of this 
engine in Baron Dupin's work on the resources of Great Britain, in your 
Journal for January 1839, and in a paper read before the Institntion of 
Civil Engineers during the last session. 

I am, Sir, 
Your obedient servant, 

8, Duke Street, Westminster, SAMUEL HUGHES. 
December 15th, 1812, 


AMERICAN MARINE STEAM ENGINES. 


Sır—A late number of your Journal contained some remarks concerning 
American Marine Steam Engines, which were iu a spirit very unlike the 
usnal tone of the English press in descanting upon ‘ Brother Jonathau’s ” 
available genius in such matters. Candid, fair, impartial criticism, no 
matter how close it may chance to “ cut,” will do much towards removing 
those mutnal prejudices which unhappily exist to such an extent, that the 
mere imprint of “ American” or “English,” is oftentimes of itself sufi- 
cient to place the merits of any work without the pale of respectful con- 
troversy. 

This should not be; there is not the least of necessity or of policy in 
being thus deprived of the benefits of each other's experience ; as advan- 
tages in some shape or other, most undoubtedly belong to each, and only 
require to be known in order to be secured. As an illustration, might be 
adduced the acquaintance already formed through the establishment of your 
Trans-atlantic Steam Navigation Companies. One or two instances will 
suffice. In the English marine engine we see a connecting rod I5 feet long, 
and 10} inches diameter, subjected to the same direct stress with the con- 
necting rod of the American engine, and which is 24 feet long and 6 inches 
diameter; two thirds Jess in area, and one third greater in length, and yet 
performing equally well the same labour! By this, we are taught, that 


2 See Mr. Timperley’s account of the Harbour and Docks at Kingstan- 
upon-Hul. Transactions of the Institution of Civil Engineers, vol. I, p. 22. 
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while the English engines are certainly at one extreme, we are probably at 
the other. Again; the Great Western, if you please, comes over here with 
decks as “clean ” as a * man of war," and returns with the singular notion, 
that on her qnarter deck, can he erected, at a trifling expense, a saloon equal 
in every respect—and superior in many—to the one below, and making an 
addition to her accommodations eqnal to one third of all her cabin room 
below deck ! 

Notwithstanding the unequalled degree of perfection to which steam na- 
vigation upon our rivers has attained—excepting, of course, the great river 
of the west—the impression is very prevalent abroad, that in the attempt to 
compete with the “Lion of the seas," we shall be found wanting—an im- 
pression unfortunately, most consistent with a certain illegitimate specimen 
of * Yankee enterprise," which has recently visited your shores. We think, 
however, that the time is not far distant when, with a ship exceeding in 
length the ordinary proportion, with engines having greater length of stroke 
so as to admit of working steam at a greater pressure without adding weight 
io the working parts, with paddle wheels large in diameter, very narrow, 
and makiog revolutions not less than 20 per minute; and with hoilers 
adapted to a pressure of l5l]b. to 201b., we shall be able somewhat to 
s shorten the distance" which separates ns from the “land of our fathers.” 
Certain it is, that our ship-builders and engineers will not be satisfied with a 
steamer which will require, for a passage to Liverpool, more than fen days 
of good weather. 

You were pleased to notice in a favourable manner the engiaes of the 
Spanish steamers Regent and Congress, built by the late firm of Ward, 
Stillman and Co., of the Novelty iron works, New York, and to intimate a 
wish to have the details of their arrangement. In answer to which, I take 
pleasure in sending to you a detailed account of those vessels, together with 
so much of a drawiog of their engines, as will answer the purpose of your 
inquiry, and which I am authorized to do by Messrs. Stillman and Co, 
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A, Throttle valve. B, Expansion valve. 
valve. E, Upper part of cylinder. 
lower valve. 


D, Exhaust 


C. Steam valve. s 
F, Exhaust pipe. G, Steam pipe to 


Vessels :— Feet. Inches. 


Length on deck —. . 5 k : 134 0 
Breadth . . . ` » : o 30 8 
Ditto at water line . : 5 ; ó 28 8 
Depth of hold . . . ó 6 14 6 
Draft of water ; 6 o o J 8 6 
Burthen š 5 5 B o 6 671 tons. 


Frame of white oak, live oak, locust and cedar. The floor of white oak, 
Jaid close and caulked inside and out. Planked with white oak; fastened 
throughout with copper thorough bolts, composition spikes and locust tree- 
nails. 
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Engines :— 

Diameter of cylinders 421 inches, 

Length of stroke 4 fect 7 inches. 

Diameter of paddle wheels 18 feet. 

Length of board 7 feet 6 inches, and width 2 feet 6 inches. 
Pressure of steam 101b. 

Number of revolutious per minute 26. 

Total weight of engines, wheels and boilers 100 tons. 

Two copper boilers 22 tons. 

Length of boilers 14 feet, height 9 feet, and breadth 8 fect. 
Total of fire surface 1400 feet. 

Speed of vessels 10 miles per hour. 

Cost of vessel, engines and boilers, about 150,000 dollars. 


It would be trifling, I fear, with the patience of your readers, to enter 
into a detailed description of the drawings, representing, as they do—with 
one or two exceptions—but an “old acquaintance,” the * side lever engine ;” 
the principal deviation from which, is the steam valves, and perhaps the air- 
pump bucket. The valves are shown in the section in the same position as 
in the drawings you refer to as having received, and which has recently been 
published in the London Mechanics’ Magazine. As to the merit of this ar- 
rangement of the valves, I will not now offer an opinion, except that they 
are not generally used here for large engines. 

As English engineers—either from strict fidelity to the opinions of Watt, 
or from much actual experience—have held us guilty of divers '* harbarisms," 
in our substitutions for the use of the “slide valve," I shall make this 
matter the subject of another communication, accompanied with a sketch of 
the most approved form of the ‘‘ double” or “ balance valve.” 

The bucket of the air-pump, as shown in the separate sketch, for aught I 
know, may not be peculiar to this country, nor is it universally adopted 
here; it has heen found, however—in situations where the condensing water 
is free from sand—to be far more efficient and durable than any other in 
use, 

The “bilge injection," shown near the bottom of the condenser, is here 
thought to be an essential part of the engine of every steam vessel. And 
instances have occurred in which the use of it has been attended with the 
saving of much life and property. 

With your permission, I will from time to time furnish your readers with 
notices—accompanied with drawings—of such improvements in American 
engineering, as may be thought interesting, or of such of its featnres as are 
not familiar to our transatlantie brethren generally. 

I am, Sir, &c., 


New York, July 1812. F.. S. 


In our Journal for June last, we noticed that the Spanish govern- 
ment had ordered, and obtained from New York two war steamers, named 
the “ Regent ” and * Congress,” and in commenting thereon we observed, 
we wished some further information before we gave any opinion on the snb- 
ject; we werc favoured with a lithographed external view of the engines, but 
we desired to look below the surface. Our wish has now becn complied with, 
we are in possession of an apparently perfect section of the engines of the 
Regent and Congress steam ships, together with F. W. S.’s remarks thereon, 
and which we now publish. We thank him, and think, if his intentions are 
supported by engineers of the Old and New World; it will do much towards 
the explosion of prejudice, the extension of knowledge, and general good of 
mankind; that we heartily co-operate in this view, we plainly avow, as in 
fact our remarks in our last December number fully prove. We are, therefore, 
surprised at the opening paragraph of our correspondent, and we are nncon- 
scious of having admitted any thing into our columns which conld offend his 
taste. If we have descanted upon “Brother Jonathan,” it was more in play- 
fulness than anger, not as an opposing race, but as descendants of one com- 
mon stock, to which genius is common. We think, however, our corres- 
pondent's reprehensions are misapplied, as we do not recollect using the 
phrase he complains of. With this exordium we at once proceed to an 
analysis and consideration of the engines of the Regent and Congres 

The engines are of the beam kind, and scarcely to be distinguished from 
those of the Megcera by Seaward, published by Weale in his Tredgold, pl. 49, 
vol.2. The architecture is very similar to the engines of the Tiger, by 
Edward Bury. (See Tredgold, vol. 2, plates 110 and 110a.) In one point 
they differ, in the use of circular valves instead of the D or Murdock slide, 
and in this it resembles another cmanation offAmerican intellect, called the 
Royal William (now Isabella 11.) which} made the voyage to England in 
1832, and subsequently figured in the Spanish war. 
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The cylinders are 423 inches diameter and 4 ft. 7 in. stroke ; at 26 strokes 
or 238 fect the power is equal to 714 horses cach, or 143 horses collectively. 
This is nominal power as calculated hy the rules of the late Mr. Watt, appli- 
cable to steam of 23 or 3 Ib. per inch, but in this case we have a pressure on 
the safety valve of 10 lb. per square inch, so that the actual power will pro- 
bably be 150 per cent. above this, depending entirely upon the expansion 
used, and we may further observe, that with a suitable arrangement, circular 
valves may he made to prodnce any degree of expansion, at pleasure. The 
air pump is 22 inches diameter, and about 2 ft. 6 in. stroke, — a content of 
6:6 cubic feet. Cylinder 423 in. x 4 ft. 7 in. long = 49°46 feet content, 
which divided by 6:6, makes the cylinder 7'5 times larger than the pump, 
just the usnal proportions of English engines. The condenser is 2 ft. 5 in. 
fore and aft, 3 ft. 5 in. in width, and 4 ft. high, with proper deductions is 
equal to a content of 24 cubic feet, and 71:5 — 24 = nearly 3 cubic feet 
per n.r. The circular steam valves are 113 in. diameter = 103-86 area, 
the eduction valves are 10 in. diameter = 78°54 area, or rather more than 
a square inch per horse, a very ample allowance, and much exceeding Mr. 
Watt's rules, as will be seen by reference to Farey and other works, but 
taking into consideration the increased density of the steam employed, is 
judicious, and about on a par with modern slide valve practice. Our corres- 
pondent is wrong in supposing that English engineers have adhered to the 
slide valve “from strict fidelity to the opinions of Watt." lt is otherwise ; 
they have departed therefrom and followed Murdock, his disciple, who 
patented the D, triangular, or other shaped sliding valve, in his specification 
of 1790. (See Farey, p. 677.) We are at a loss, also, to find any novelty in 
the construction of the circular valves ; they appear to us precisely similar to 
those used by Mr. Watt! in his engines of 1808. Ie used circular pipes, 
and here we have rectangular passages. (See Farey, plate 20.) We are 
equally obtuse respecting the air pump, of which we have an isometrical 
drawing, and can find nothing new therein; if our correspondent alludes to 
the packing ring similar to that of the piston, we may say that system has 
been followed in this country since the year 1826, perhaps earlier. The 
bilge injection is in the same category. 

There is merit in the adaptation of a donble beat expansion valve, though 
it is by no means new, and we think we can suggest an improvement, as the 
lower face can never be tight (see the annexed engraving). The other parts 
of these engines are so much like the best English practice, that it is need- 
less to pursue the inquiry farther. The space occupied in the vessel for each 
epgine is 16 ft. fore and aft, and about 5 ft. 9 iu. over the main beams. 

On the whole, we think the engines of the Regent and Congress to be 
highly creditable to Messrs. Ward, Stillman & Co., of New York, by whom 
they were manufactured, not only as evincing considerable judgment in de- 
tail, but more so, in their selection of the common beam engine, which, after 
all, appears to be the best kind yet produced. 


THE NEW HOUSES OF PARLIAMENT. 


Tue fifth contract for erecting this national and truly magnificent work 
nas just been cntered into, and Messrs. Grissell and Peto are again the suc- 
cessful competitors. This contract or portion of the work is by far the most 
important that has yet taken place, embracing as it does the Victoria Tower, 
the Royal Gallery, the Houses of Lords and Commons, with other important 
and necessary adjuncts thereto. The following particulars have been ob- 
tained :— 

The Victoria Tower, or Royal entrance, necessarily occupies the first posi- 
tion in the arrangement, whether as regards the order of description or the 
magnitude of its structure, which perhaps will be one of the richest and 
most gigantic specimens of Gothic architecture that this or any other coun- 
try can boast. Beneath this tower the Royal entrance will be formed, pre- 
senting an area of 60 feet square, into which the Royal and other state car- 
riages will be eoabled to drive with the most perfect ease, turn round at the 
foot of the Royal staircase, and depart at the entrance on the south side. 
The upper stories of the tower will be used as secure depositories for public 
records and state documents. The external square of the tower will be 78 
feet at the principal floor level, from which point it will be ornamented with 
the richest specimens of Gothic sculpture to the height of 240 feet, reaching 
to the basc of the four crowned turrets by which it will be surmounted. 
The entire height, from the bottom of the tower to the top of the turrets, 
will be 300 feet. 

The Royal entraoce-hall or vestibule is the next object of interest in- 
cluded in the present contract, and will he approached from the right-hand 
side of the tower, leading from the principal staircase to the Royal Gallery. 


* Or rather his successors, Boulton and Watt. 
business in 1800. 


Mr. Watt retired from 
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For the Royal Gallery, the next in order, no pains have been spared on 
the design to render this portion of the edifice of surpassing richness and 
magnitude. The upper part of the walls will be of the most elaborately- 
sculptured designs of Gothic ornaments, while the lower portion of the 
walls is divided into compartments intended for the reception of the most 
exquisite subjects in fresco painting. 

The Royal Robing-room will be next approached from the Royal Gallery, 
and will strietly harmonize with the fittings and ornaments of the latter. 
It will be a most splendid apartment, 40 fect in length and 30 feet in width, 
immediately adjoining the honse of Lords, with entrances for the Sovereign 
on each side of the throne. 

The Bishops’ Robing-room, a large apartment on the right-hand side of 
the Robing-room of Her Majesty, will be appropriated to the use of the 
spiritual peers. 

Tne House of Lords comes next in the order of arrangement, and will be 
situate on the principal story, preserving a level throughout with the old 
floor of St. Stephen’s Chapel, so that the entrance for the peers may either 
be obtained along the corridors from the river frout, or by that leading from 
Old Palace-yard. The size of the House of Lords, as well as that of the 
llouse of Commons, will be reduced to the smallest possible limits compa- 
tible with the required accommodation, and to give them that form and ar- 
rangement which will afford the greatest nomber of sittings in the smallest 
space, bring the members nearest to each other and to the speaker, and be 
the most convenient for carrying on the ordinary routine of business. 

The two houses will be placed as nearly as possible in the centre of the 
whole mass of buildings, this being considered the position best adapted for 
communication with each other, and with their respective offices and ac- 
commodations; for easy access from the various entrances and approaches, 
public and private; for security from noise and disturbance; for allowing 
their form and size to he exactly fitted to the wants of each house; for the 
purposes of lighting, warming, and ventilating in the most convenient 
manner; and for making any modifications or alterations in them which 
may be thought desirable without deranging the general plan and elevations. 

It has been thought proper to avoid placing any members’ seats under the 
galleries, as well as any seats whatever behind the woolsack or the Speaker's 
chair. 

From the House of Lords a spacious lobby and corridor will lead directly 
to the great centre hall, immediately under the centre tower. This hall will 
be a large apartment, of a circular form, and 60 feet in diameter, and the 
principal public approach to the committee-rooms from it will be by a broad 
flight of steps to a large waiting-room on the first floor, from which there will 
be a direct and immediate access to the committee-rooms of each house, and 
to the offices connected with them. When the Houses commence their sit- 
tings, and the daily business is at an end, the public may retire either by the 
principal staircase, or by that which leads to Westminster lall. The cen- 
tral tower will rise in an octangular form, and will be 270 feet in height. 

From the central hall, proceeding northward, will be the Commons’ cor- 
ridor and lobby, leading to tho Honse of Commons, with the residence of 
officers in that division on the east side of New Palace-yard. 

Attached to each louse of Parliament will be refreshment-rooms and 
offices, and the approaches of the Sovereign, the members of both honses, 
and the public; the clerks’ and other offices are so arranged as to he wholly 
independent of each other, with the means of making them entirely or par- 
tially in communication. 

The members and officers attending committees, it is arranged, may go or 
cae by private staircases communicating with their respective houses and 
offices. 

The whole of the official residences will have separate external entrances 
and staircases; the principal floor of that for the Speaker will be expressly 
devoted for state levees or Parliamentary dinners, and will be fitted up on a 
scale of great splendour. 

The libraries and committee-rooms of each house are placed towards the 
river, for the convenience of light, and freedom from noise and disturbance, 
and the former are so arranged on the principal floor as to be en suife, with 
ihe power of extending them at pleasure, by includiog the adjoining com- 
mittee-rooms. 

The ancient chapel of St. Stephen, the crypt, and cloisters are preserved ; 
over the crypt the spacious apartment will form the inner vestibnle to the 
houses of Parliament, to be called St. Stephen's Hall. This hall will be fitted 
up in the same style of ornament as the Royal Gallery and the corridors, 
with the introduction of choice subjects in fresco painting. 

Another important feature will also be found in the construction of the 
two houses for the purpose of a complete and thorough ventillation. This 
department has been placed under the superintendence of Dr. Reid, who, 
after a variety of trials of different plans and experiments, has adopted a 
mode of ventilation by which not only the houses of Perliament hut every 
apartment and office connected therewith may, it is said, be regulated at 
pleasure. It is proposed that the three great towers shall be made available 
for this purpose, aud from a certain height that ihe masonry of them shall 
be hollow, and pierced in several places for the reception and egress of air. 
According to the state of the wind, air might be received from the Victoria 
or clock towers, which will occupy the northern and southern extremeties. 
The form of the Victoria Tower has been already described ; the clock tower 
will also be of the square form, finishing spirally, and of the height of 270 
feet. The air thus obtained will be forced by machinery through the vaults 
under the body of the whole edifice, thence it will be discharged by means 
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of chambers to the body of both houses, extending to the Royal Gallery and 
the main and entire portions of the buildings. After passing through the 
varions apartments the air will be received by means of perforated ceilings 
into chambers to be fitted above the roofs, and will be carried off up the 
central tower. 

The works that are already in progress on the eastern or river front are in 
a great state of forwardness, and will, when completed, extend to 870 feet 
in length. The ground floor embraces repositories and offices, and the priu- 
cipal one, the L.ords' and Commons’ libraries, committee-rooms, the cou- 
ference-hall, and the public and private corridors. The south front will be 
340 feet long, that portion next the river being appropriated as the residence 
of Sir Augustns Clifford, the Usher of the Black Rod. The opposite front, 
on the northern wing, will comprise the residence of the Speaker of the 
House of Commons, the Sergeant-at-arms, and other officers. 

The external works of the first and principal stories on the river front, in- 
cluding the Lords’ and Commons’ river entrances, are nearly completed, and 
the decorations are of the most extensive character. The northern and 
southern fronts are ornamented with elaborately-sculptured niches in which 
are placed statues of the various kings who reigned in England prior to the 
Conquest. 

Along the whole eastern front, immediately uuder the principal floor win- 
dows is aa ornamented band, on which is displayed in strong relief, in old 
English characters, the names of every sovereign who has reigned in Eng- 
land since the Conquest, commencing in chronological order with William 
the Conqueror, and terminating with that of Willjam IV., and above each 
are the Royal arms of England richly sculptured.—Standard. 


LAW PROCEEDINGS. 


HOARD NUISANCE, 


In the Court of Queen's Bench, Friday, December 2ud, (Sittings at Nisi 
Prius at Westminster, before Mr, Justice Coleridge and a Special Jury.) 


MURRAY V. ELGAR, 


The Salicitor-General, Mr. Platt, and Mr. M. Smith, conducted the case 
for the plaintiff; and Mr. Thesiger, Mr. Dundas, and Mr. Watson, that of 
the defendant. 

This was an action brought by a gentleman residing at No. 16, Gcorge- 
street, Ilanover-square, ta recover compensation for the injury which he had 
sustained by reasan of the defendant having crected a “ hoard,” for which 
some open boarding had been afterwards substituted. 

It appeared that the premises occupied by the plaintiff abutted on those 
occupied by the defendant, who, in 1539, had erected the hoard in question, 
for which the open boarding had been snbstituted, within 10 feet of the 
dining-room windows of the plaintiff. The object was not to recover 
damages, but to get rid of the nnisance. The servants who had lived in the 
plaintiff's family before and after the erection of this obstruction, stated that 
the light in the lower rooms of the honse had been considerably diminished, 
that the walls had become damp in consequence of the free circulation of air 
beingimpeded, and that the provisions in the larder had frequently heen 
spoiled from the same cause, Several architects and surveyors gave it as their 
opinion that the value of the house was diminished by one-third, and Dr. 
Ure stated that he had performed several experiments which convinced him 
that the light in the plaintiff's dining-room had undergone a diminution of 
six degrees by the erection of the hoard, and three degrees by the open 
boards. Mr. Facey corroborated Dr. Ure's evidence, aud the medical at- 
tendant of the family deposed that Mrs. Murray's health had suffered ma- 
terially in consequence. 

Mr. Thesiger contended that the plaintiff had no right to recover for any 
loss of prospect or comfort, and that the evidence as to the obstruction of 
light and air was most unsatisfactory. 

Mr. Justice Coleridge having sumined up, 

The Jury found for the plaintiff, with nominal damages. 


PROFESSIONAL CHARGES. 


In the Court of Queen's Ben-h, Friday, December 2nd. (Sittings at Nisi 
Prius at Westminster, before Mr. Justice Coleridge and a Common Jury.) 


DOBSON 2. CROZIER, 


Mr. Platt and Mr. C. Clark were counsel for the plaintiff; and Mr- 
Whateley and Mr. Petersdorff for the defendant. 

This was an action to recover £54 5s. 6d., for work and labour done by 
the plaintiff, who is an architect. 

It appeared that the plaintiff had drawn up certain plans and specifica- 
tions for the erection of a house for the defendant, for which tenders had 
been offered by builders, but which plan had not been carried into cffeet. 
He had subsequently drawn other plans and specifications, from which the 
house had been erected. The defendant had paid £35 into court, being 5 
per cent, on the money expended in carrying into execution the accepted 
plans, The plaintiff claimed ia addition .£10 for his trouble in drawing the 
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rejected plans, and some other items, making together the sum of £53, for 
which the action was bronght. 

Several snrveyors were called for the defendant, who stated it was the 
custom ef the profession te charge 23 per cent for rejected plans, but they 
disallowed al! items but that charge. 

For the defendant it was contended that the plaintiff liad not proved that 
the plans had been rejected throngh the caprice of the defendant, and there- 
fore it must be taken that the plans were inapplicable, 

The learned Judge having summed up, the jury returned a verdict for the 
plaintiff for 97. 10s., in addition to the money paid into court, 


BLACKWALL RAILWAY.—INFRINGEMENT OF PATENT. 


In the Court of Queen's Bench, Monday, December 19th. Before a 
Special Jury. 


CURTIS V. THE DIRECTORS. 


This was an action for the alleged infringement of a patent which had 
been taken out hy the plaiatiff, for connecting and disconnecting the draught 
or ground rope of a railway, with railway carriages, when the rope was in 
motion. The plan was specially applicable to railways where the carriages 
were drawn, as on the Blackwall Railway, hy means of a rope moved hy an 
engine placed at the spot, towards which the carriages were desired to be 
drawn, The defendants had adopted a plan for effecting this purpose, which 
it was alleged was essentially the same as that invented by the plaintiff. 
The defence was, that the plans were not the same, and that that which was 
in use on the Blackwall Railway had been suggested to the directors some 
time before the specification of the plaintit was published, There was a 
gaod deal of evidence given as to the practicability of ever attaching a rope 
to a railway carriage when the rope was in motion, and mneh doubt was 
thrown upon the possibility of snch a performance; bnt a person, named 
Barn, stated that he had twice done it when in the service of the Blackwall 
Railway Company; once when, in coming up to London, the rope acciden- 
tally got detached, and once at the Limehouse station, when no passengers 
were in the carriage, for the purpose of an experiment. lle, however, said, 
that it required a “good man” to do it, and the appearance of the witness 
showed that he came within this expression, in the particular meaning he 
attached to it, Witnesses having been examined on both sides, the cause, 
which had occupied the whole of the day, was terminated by the jury inter- 
fering, and stating that they were of opinion the powers used by the two 
parties were not the same, when the plaintiff consented to be non-suited. 


ROYAL EXCHANGE, 


We hope it may not turn out that there was more of hurry than good speed 
manifested in the competition for the sculpture that is to adorn the pediment 
of the portico. Quick werk it certainly was, when after being sent in on 
the evening of the preceding day, the designs were “ examined " ? on the 
25th November, and the ballot-box brouglit into play instanter; the majo- 
rity of votes being in favour of Mr, Westmacott—whom rumour had pre- 
vionsly marked out as likely to be the fortunate competitor. After so 
much has been said relative to the manner in which competitions are 
managed and mismanaged, it might have been thonght that at any rate a 
little more tact and adroitness would have been employed on this occasion. 
Whether such was really the case or not, it certainly now looks as if it had 
been a preconcerted affair; for hardly is it possible to suppose that the 
committee conld competently judge off-hand of the merits of the designs as 
works of art—unless indeed the one chosen was so evidently superior to the 
two others, as to have no room for doubt or question—which is not very 
probable, We ourselves saw one of the rejected designs, or rather two 
different designs hy Mr. Watson, the artist who has lateiy given such pnblic 
proof of his ability in the bas-relief of the new Commercial Hall in Thread- 
needle Street; and having seen them, we certainly doubt very much at 
present if the one “selected” be—we will not say of greater, but of equal 
merit. Upon Hamlet's principle of “ Assnme a virtue, if you have it not, 
there might have been the appearance of a little deliberation ; there might 
have been an interval of three or four weeks, during which, artists and those 
known to be judges of art should have been allowed to inspect the designs, 
and public opinion in regard to them, so far taken, and taken also into can- 
sideration. Possibly the one which is to be executed is the best design, and 
so too, might the best design have been the winner, had the matter been 
decided by lottery. If it be worth while to bestow so considerable a sum as 
Three Thousand Guineas or Pounds on the decoration of the pediment, it 
was surely worth while to bestow far more scrupulous attention upon the de- 
sign itself, beforehand than now appears to lave been dune. llowever, the 
Gresham Committee have, in this instance, shown themselves to be men 
of business aud dispatch, who can make up their minds very quickly, 
without any nonsensical © shilly-shallying.” Still, with all our misgivings, 
we are willing to hope for the best; though as poor Mrs. Nichleby says, 
“we ought never to be over aud above sanguinary in our expectations ! 
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THE FINE ARTS.—THE ROYAL ACADEMY. 

On Saturday, the 10th ult., there was a very numerous meeting of the 
members of the Academy, in Trafalgar-square. 

Sir Martin Archer Shee was in the chair; and there were present Sir R. 
Westmacott, Sir W. Ross, A. Cooper, R. Cooke, H. P. Briggs, W. Etty, C. L. 
Eastlake, P. Hardwicke, D. Maclise, W. Mulready, T. Unwin, W. Wyon, W. 
Collins, E. Landseer, C. R. Leslie, J. M. W. Turner, C. R. Cockerell, J. J. 
Chalon, W. T. Witherington, D. Roberts, E. H. Bailey, and A. E. Chalon, 
members of the Academy, $ 

At nine o'clock the President commenced the business of the evening, by 
stating the objects the Academy had in view, by giving those annual rewards 
to the students who gave tangible proofs of talent, vigilance, and applica- 
tion in the various classes of drawing, painting, sculpture, and architecture ; 
and he then went into a detail of the merits displayed in the respective 
classes, to all of which, except that of models from the life subject, the 
medals were cheerfully given by the Council ; and the reason for not giving 
a medal in that class. arose from there only being one candidate, and there- 
fore there could be no competition. The merits of the chalk drawings made 
from the living models, and from the antique statues, were mentioned in 
terms of high commendation by the President, who observed emphatically, 
that the style of drawing these difficult objects had considerably improved 
within the last two or three years, which he stated arose from the alterations 
made, deviating from the late method, and which had been judiciously made 
by the present keeper of the Academy. Ta the copies in oil from Guido’s 
picture of ‘ Fortune,” ihe President gave high and deserved commendation, 
as well as to the architectural plans, elevations, and sections of the beautiful 
Chureh of Walbrook. 

The prizes were then distributed in the following order, viz.:— 

To Mr, James Clarke Hook, for the best copy made in the school of paint- 
ing, the silver medal, with the lectures of the Professors Barry, Opie, and 
Fuseli. 

To Mr. Alfred Rankley, for ihe next best copy made in the painting 
school, the silver medal. 

To Mr. J. C. Hook, for the best drawing from the living models, the silver 
medal. 

To Mr. John Clayton, for the best drawings of the ground plan, sections, 
&c., of St. Stephen’s Church, Walbrock, the silver medal. 

To Mr. James Harwood, for the best drawings from the antique, the silver 
medal. 

To Mr. Alfred Gatley, for the best model from an antique statue, the silver 
medal. 

After the delivery of the prizes, the President concluded the publie busi- 
ness of the evening with an address from the chair, which was replete with 
the soundest practical observations upon the state, condition, and prospects 
of the arts in this country. We regret that our limits do not allow us to 
give a full report of this able and eloquent discourse; but amongst the points 
he touched upon with energy and feeling were, that unworthy and ground- 
less prejudice that still remains in the minds of a few of the noble aud 
wealthy classes in England, which would place foreign modern arts far above 
that of Great Britain, even at the present day. This morbid desire to set up 
every country above their own in matters of an intellectual nature, was far 
more eommonly entertained some years since in England than it has been of 
Jate; we have done our part m demolishing this unnatural, this monstrous 
doctrine, and it has been damaged irretrievahly. After the President had 
clearly and with much energy pointed out the gross absurdities and contra- 
dietions of the few anti-national connoisseurs who still exist, he properly no- 
ticed another unnatural practice which militates against the arts of the 
United Kingdom—namely, the vituperation poured forth pleno flumine by the 
minor press, generally, against the native artists and their works. The Pre- 
sident went into many topies professionally interesting, and, on concluding 
his address, was warmly applauded. 

The general assembly then proceeded to appoint officers for the ensuing 
year, when Sir Martin Archer Shee was unanimously elected President. 

Council, New List.—Messrs. Charles Barry, George Jones, Alfred E. Cha- 
lon, and Thomas Phillips. 

Old List.—Messrs. Philip Hardwick, David Roberts, John James Chalon, 
and William Mulready, 

Visitors in the Living Model Academy, New List.—Messrs. Edward H. 
Bailey, Alfred E. Chalon, Richard Cook, and William Frederick Wither- 
ington. 

Old List.—Messrs, Charles Robert Leslie, William Mulready, Thomas 
Uwins, and W. Wyon. 

Visitors in the School of Painting, New List.—Messrs. Henry P. Briggs, 
Charles L. Eastlake, Charles Robert Leslie, and Thomas Uwins. 

Old List.—Messrs. W. Collins, W. Etty, Edwin Landseer, and David 
Roberts. 

Auditors re-eleeted,—Messrs, William Mulready and J. M, W. Turner, and 
Sir R. Westmacott. 
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THERMOGRAPHY. 


Art of Copying Engraviugs, or any Printed Characters from Paper on Metal 
Plates; and on the Recent Discovery of Moser, relative ta the Formation 
of Imoges in the Dark. By Mx. Ropert Hunt. Read at the Meeting of 
the Cornwall Potytechnic Society, on the 8th Nov. of which excellent 
Society Mr. Hunt is the secretary. 


Tur Journal of the Academy of Sciences vf Paris, for the 18th of July, 
1842, contains a communication made by M. Regnault, from M. Moser, of 
Konigsberg, “ Sur la formation des images Daguerriennes ;" in which he 
announces the fact, that “when two bodies are sufficiently near, they impress 
their images upon cach other" The Journal of the 29th of August contains a 
second communication from M. Moser, in whieb the results of his researches 
are summed up in 26 paragraphs. From these 1 select the following, which 
alone are to be considered on the present occasion :—“ All bodies radiate 
light. even in complete darkness.—This light does not appear to be allied to 
phosphorescence, for there is no difference perceived whether the bodies have 
been long in the dark, or whether they have been just exposed to daylight, 
or even to direct solar light. —Two bodies constantly impress their images on 
each other, even in complete darkness. However, for the image to be appre- 
ciable, it is necessary, because of the divergence of the rays, that the distance 
of the bodies should not be very considerable.—To render the image visible, 
the vapour of water, mercury, iodine, &c, may be used.— There exists latent 
light as well as latent heat.” 

The announcement at the last meeting of the British Association of these 
discoveries, naturally excited a more than ordinary degree of interest. A 
discovery of this kind, changing, as it does, the features, not only of tbe 
theories of light adopted by philosophers, but also the commonly received 
opinions of mankind, was more calculated to awaken attention than anything 
which bas been brought before the public since the publication of Daguerre’s 
beautiful photographie process. Having instituted a series of experiments, 
the results of which appear to prove that these phenomena are not produced 
by latent light, L am desirous of recording them. 

1 would not be understood as denying the absorption of light by bodies; 
of this 1 think we have abundant proof, and it is a matter well deserving 
attention. If we pluck a Nasturtium when the sun is shining brightly on 
the flower, and carry it into à dark room, we shall still be enabled to see it 
by the light which it emits. The human hand wl] sometimes exhibit the 
same phenomenon, and many other instances might be adduced in proof of 
the absorption of light ; and I believe, indee:l, of the principle that light is 
latent in bodies. I have only to show that the conclusions of M. Moser have 
been formed somewhat hastily, being Jed, no doubt, by the striking similarity 
which exists between the effects produced on the Daguerreoty pe plates under 
the influence of light, and by the juxtaposition of bodies in the dark, to con- 
sider them as the work of the same element. 

1. Dr. Draper, in the Philosophical Magazine for September 1840, mentions 
a fact which has been Jong known, that “if a piece of very cold clear glass, 
or what is better, a cold polished metallic reflector, has a little object, such 
as a piece of metal, laid on it, and the surface be breathed over once, the 
objeet being then carefully removed, as often as you breathe again on the 
surface, a spectral figure of it may be seen, and this singular phenomenon 
may be exhibited for many days after the first trialis made.” Several other 
similar experiments are mentioned, all of them going to show that some mys- 
terious molecular change has taken place on the metallic surface, which 
oceasions it to condense vapours unequally. 

2. On repeating this simple experiment, 1 find that it is necessary for the 
production of a good effect, to use dissimilar metals; for instance, a piece of 
gold or platina on a plate of copper or of silver, will make a very decided 
image, whereas, copper or silver on their respective plates give but a very 
faint one, and bodies which are bad conductors ot heat placed on good con- 
ductors, make decidedly the strongest impressions when thus treated. 

3. T placed upon a well polished copper plate, a sovereign, a shilling, a 
large silver medal, and a penny. The plate was gently warmed by passing a 
spirit lamp along its under surface: when cold, the plate was exposed to the 
vapour of mercury ; each piece had made its impression, but those made by 
the gold and the large medal were most distinct; not only was the disc 
marked, but the lettering on each was copied. : 

4. A bronze medal was supported upon slips of wood, placed on the copper, 
one-eighth of an inch above the plate. After mercurialization, the space the 
medal covered was well marked, and for a considerable distance around the 
mercury was unequally deposited, giving a shaded border to the image. 

5. The above coins and medals were all placed on the plate, and it was 
made too hot to be handled, and allowed to eool without their being re- 
moved; impressions were made on the plate in the following order of inten- 
sity, gold, silver, bronze, copper. The mass of the metal was found to 
influence materially the result ; a large piece of copper making a better image 
than a small piece of silver. When,this plate was fexposed, to vapour, the 
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results were as before (3,4). On rubbing off the vapour, it was found that 
the gold and silver had made permanent impressions on the copper. 

6. The above being repeated with a still greater heat. the image of the 
copper coin was, as well as the others, most faithfully given, but the gold 
lead, and silver only made permanent impressions. 

7. A silvered copper plate was now tried with a moderate warmth (3). 
Mercurial vapour brought out good images of the gold aud copper; the 
silver marked, but not well defined. 

8. Having repeated the above experimeuts many times with the same 
results. T was desirous of ascertaining if electricity had any similar effect ; 
powerful discharges were passed through and over the plate and discs, and 
it was subjected to a long continued current without any effect. The silver 
had been cleaned off from the plate (7), it was now warmed with the coins 
and medals upon it, and submitted to discharges from a very large Leyden 
jar; on exposing it to mercurial vapour, the impressions were very prettily 
brought out, and strange to say, spectral images of those which had been 
received on the plate when it was silvered (7). Thus proving that the influ- 
euce, whatever it may be, was exerted to some depth in the metal. 

9. I placed upon a plate of vopper, blue, red, and orange coloured glasses. 
pieces of crown and flint glass, mica, aud a syusre of tracing paper. These 
were allowed to remain in contact half an hour. The space occupied by the 
red glass was well marked, that covered by the orange was less distinct, but 
the blue glass left no impression: the shapes of the flint and crown glass 
were well made out, and a remarkably strong impression where the crown 
glass rested on the tracing paper, but the mica had not made any impression. 

10. The last experiment repeated ; after the exposure to mercurial vapour, 
heat was again applied to dissipate it, the impression still remained. 

11. The experiment repeated, but the vapour of iodine used instead of that 
of mereury. The impressions of the glasses appeared in the same order as 
before, but also a very beautiful image of the mica was developed, aud the 
paper well marked out, showiug some relation to exist between the sub- 
stances used and the vapours applied. 

12. Placed the glasses used above (9, &c.), with a piece of well smoked 
glass, for half an hour one-twelfth of an inch below a polished plate of cop- 
per. The vapour of mercury brought out the image of the smoked glass 
only. 

13. All these glasses were placed on the copper, and slightly warmed ; red 
and smoked glasses gave, after vaporization, equally distinct images, the 
orange the nest, the others left but faint marks of their forms; polishing 
with tripoli and putty powder would not remove the images of the smoked 
and red glasses. 

14. An etching. made npon a smoked etching ground ou glass, the copper 
and glass being placed in contact. The image of the glass on'y could be 
brought out. 

15. A design cut out in paper waa pressed close to a copper plate by a piece 
of glass, and then exposed to a gentle heat; the impression was brought out 
by the vapour of mercury iu beautiful distinctness. On endeavouring to rub 
off the vapour, it was found that all those parts which the paper covered 
amalgamated with mercury, which was removed from the rest of the plates ; 
hence there resulted a perfectly permanent white picture on a polished cop- 
per plate. 

16. The coloured glasses before named (9, 12), were placed oua plate of 
copper, with a thick piece of charcoal, a copper coin. the mica, and the 
paper, and exposed to fervent sunshine. Mercurial vapour brought up the 
images in the following order—smoked glass, erown glass, red glass, mica 
beautifully delineated, orange glass. paper, charcoal, the coin, hlue glass ; 
thus distinctly proving, that the only rays which had any influence on the 
metal, were the calorific rays. This experiment was repeated on different 
metals, and with various materials, the plate being exposed to steam, mer- 
cury, and iodine; I invariably found, that those bodies which absorbed or 
permitted the permeation of ihe most heat, gave the best images. The blue 
and violet rays could not be detected to leave any evidence of acticu, and as 
spectra imprinted on photographic papers by light which had permeated 
these glasses. gave evidence of the large quantity of the invisible rays which 
passed them freely, we may also consider those as entirely without the power 
of effecting auy change on compact simple bodies. 

17. Ina paper which I published in the Philosophical Magazine for October, 
1840, 1 mentioned some instances in which I had copied printed pages and 
engravings on iodized paper, b mere contact and exposure to the iofluence 
of the calorific rays, or to artificial heat. I then, speculating on the proba- 
hility of our being enabled, by some such process as the oue I then named, to 
copy pictures and the like, proposed the name of Thermography, to distin- 
guish it from Photography. 

18, I now tried the effects of a print in close contact wiih a well-polished 
copper plate. When exposed to mercury, I found that the outline was very 
faithfully copied on the metal. 

19. A paper ornament was pressed between two plates of glass, and 
warmed, the impression was brought out with tolerable distinctness on the 
under aud warmest glass, but scarcely traceable on the other. 
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20, Rose leaves were faithfully copied on a piece of tin plate, expose] to 
the full influence of sunshine, but a much better impression was obtained by 
a prolonged exposure in the dark. 

21. With a view of ascertaining the distance at which bodies might be 
copied, T placed upon a plate of polished copper, a thick piece of plate glass, 
over this a square of metal, and several other things, each being larger than 
the body beneath. These were all covered by a deal box, which was more 
than half an inch distant from the plate. Things were left in this position 
for a nght. On exposing to the vapour of mercury, it was found that each 
article was copied, the bottom of the deal box more faithfully than any of 
the others, the grain of the wood being imaged on the plate. Í 

22. Having found, by a serics of experiments, that a blackened paper made 
a stronger image than a white one, I very ansiously tried to effect the copy- 
ing of a printed page or a print, l was partially successful on several 
metals, but it was not until ] used copper plates amalgamated on one sur- 
face, and the mercury brought to a very high polish, that ! produced any 
thing of good promise. By carefully preparing the amalgamated surface of 
the copper, I was at length enabled to copy from paper line-engraviugs, 
wood-cuts, and lithographs, with surprising accuracy. The first Specimens 
produced (which were submitted to inspection), exhibit a minuteness of de- 
tail and sharpsess of outline quite equal to the early Daguerrévty pes and the 
photographie copies, prepared with chloride of silver.: 

The following is the process at present adopted by me, which T con- 
sider far from perfect. but which affords us very delicate images. A well 
polished plate of copper is rubbed over with the nitrate of mercury, and then 
well washed to remove any nitrate of copper which may be formed; when 
quite dry, a little mercury taken up on soft leather or linen is well rubbed 
over it, and the surface worked to a perfect mirror. The sheet to be copied 
is placed smoothly over the mercurial surface, and a sheet or two of soft. 
clean paper being placed upon it, is pressed into equal contact with the 
metal by a piece of glass, or flat board; in this state it is allowed to remain 
for au hour or two. The time may be considerably shortened by applying a 
very gentle heat for a few minutes to the under surface of the plate. The 
heat must on no account be so great as to volatilize the mercury. The next 
process is to place the plate of metal in a closed bos, prepared for generating 
the vapour of mercury. The vapour is to be slowly evolved, and io a few 
seconds the picture will begin to appear; the vapour of mercury attacks 
those parts which correspond to the white parts of the printed page or en- 
graving, and gives a very faithful but somewhat indistiuct image. The plate 
is now removed from the mercurial box. and placed in one containiag iodine, 
to the vapour of which it is exposed for a short time ; it will soon be very 
evident that the iodine vapour attacks those parts which are free from mer- 
curial vapour, blackening them. Hence there resulis a perfectly black pic- 
ture, contrasted with the grey ground formed by the mercurial vapour. The 
picture being formed by the vapours of mercury and iodine, is of course in 
the same state as a Daguerréotype picture, and is readily destroyed by 
rubbing. From the depth to which I find the impression made into the 
metal, I confidently hope to be enabled to give to these singular and heauti- 
ful productions a considerable degree of permanence, so that they may be 
used by engravers for working on. It is a curious fact, that the vapowrs of 
mercury and of iodine attack the plate differently, and I believe it will be 
found that vapours have some distinct relation to the chemical or thermo- 
electrical state of the bodies upon which they are received. Moser has ob- 
served this, and attributes the phenomena to the colours of the rays, which 
he supposes to become latent in the vapoor on its passing from the solid into 
the more subtile form. I do not, however, think this explanation will agree 
with the results of experiments. I feel convinced that we have to deal with 
some thermic influence, and that it will eventually be found that some purely 
calorific excitement produces a molecular change, or that a thermo-vlectric 
action is induced, which effects some change in the polarities of the ultimate 
atoms of the solid. 

These are matters which cau only be decided by a series of well conducted 
experimeuts. Although attention was called to the singular manmer iu 
which vapours disposed themselves on plates of glass and copper, two years 
since by Dr. Draper, Professor of Chemistry at New Vork, and about the 
same time to the calorific powers of the solar spectrum, by Sir John Her- 
schel, and to the influence of heat artificially applied, by myself (17), yet it 
is certainly due to M. Moser of Konigsberg. to acknowledge him to be the 
first who has forcibly called the attention of the scientific world to an in- 
quiry which promises to be as important in its results as the discovery of the 
electric pile, by Volta. 
EEE EE ee 

1 The first faithful copy of the lines of a copper plate engraving was ob- 
tained by Mr. Cantabrana, who has since succeeded in procuring some tole- 
rable specimens on amalgamated copper which cannot be rubbed otl. 
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NOTES ON EARTH WORK, EXCAVATION, CUTTING, AND 
FORMING EMBANKMENT UPON RAILWAYS. 


ARTICLE 1V.—SUPERINTENDENCE, ACCOUNTS, AND MEASUREMENTS. 


** Modern practice has reduced it to a price per cubic yard." 
Professor Vignole's Lecture, Dec. 1811. 

Ix pursuance of my promise given at the conclusion of my former 
paper, 1 shall now attempt to give a description of the methods in 
use during the exeention of railways, as regards the supervision, both 
on the part of the Company and contractor. First, then, as to the 
engineering staff; we have parliamentary and consulting engineers, 
engineer in chief, resident, assistant, and sub-engineers, but the duties 
of the resident and assistant it will only he necessary for me to notice. 
The resident controls the whole line and the assistants, and confers 
with the Directors at all their meetings for finance, and when the line 
exceeds 50 miles in length, the duties will be so multiplied that two 
will be requisite. The assistants are subordinate to the resident, and 
have generally a division of 10 miles each, or perhaps a length of, say 
three contracts. The duties of an assistant is to observe that the 
works are executed according to plan, and that the materials are of 
proper quality, and if not so, to complain, first to the contractor, and 
if not attended to, then to the resident; to allow no change to be 
made in the dimensions without the sanction of the resident, and if 
any change is ordered, to ascertain the difference for or against the 
contractor jointly with him or his agent, to enter these measurements 
in a book, and to make a return monthly to the resident, as also of all 
materials received on the Company’s acconnt, as rails, chairs, keys, 
sleepers, blocks, &c. He is also to make a return each fortnight, of 
the number of men employed by the contractor, to measure works for 
monthly payments, and price them by the schedule attached to the 
contract. In taking the measnrements, he will much facilitate his 
work by making them as near as possible to given points, so as to 
save re-measurements. He is also to see that all levels are executed 
with reference to bench marks and gradients given, and to preserve 
the centre or trig line, especially in curves, and to give the half widtb 
of railway, and to see that no more land is enclosed than has been 
purchased, and finally to be in frequent communication with the 
resident, and if any thing unexpectedly occurs, to lose no time in 
communicating it, From the above statement of duties, it will be 
seen that great responsibility is often placed on the shoulders of the 
assistant, partly owing to the distance that separates him from the 
resident. 

The accounts in detail are in the province of the contractor, which 
will be hereafter considered. The assistant should have a knowledge 
of measuring land and artificer’s work, as at the stations on the line 
he is brought into communication with slaters, joiners, masons, 
plumbers, &c. The supervision of a contract on the part of a con- 
tracter will consist of a superintendent, clerk, timekeepers, and fore- 
man over each department of artificers. The superintendent sets ont 
the works, and sub-lets them to the various gangers and butty gangs, 
and measures and prices their work; he also measures with the 
assistant engineer for the monthly payments. The clerk keeps the 
books, &c. and invoices. The foremen superintend their own trade, 
and examine the goods sent to the works, with the invoice, both as 
regard quality and quantity ; they also send in a weekly return of all 
the men’s time individually, and the nature of his employment, 
whether on extra or contract work, and any materials sent to other 
works, each individual workinan making a return to him on a printed 
form provided for the purpose. The timekeepers collect the names 
of the ganger’s men employed at occasional daywork, and count the 
number of men in each gang four times daily, and take an average 
as to the number E lo scdior the day. One day is retained in hand 
from each man employed at daywork, uutil he is discharged, the 
wages being paid on the Saturday, although not for that day, bnt the 
Saturday preceding, counting from each Friday night. 

I will, perhaps, better explain myself by giving, as it were, instruc- 
tions to a set of men on a contract as to the manner they should adopt 
in keeping the accounts :—then as to the clerk, he is to debit the 
ganger's account, with the weekly men received, aud enter to his 
credit the quantities and prices he is to have for his work ; to fill up 
a weekly summary, showing how many men have been employed npon 
each separate description of work, and to render a perfectly separate 
acconnt of day work. With respect to payments, he is to pay no 
task man without express sanction of superintendent, and to pay no 
day man except on a Saturday, unless he discharge himself entirely 
from the works, when he is to pay the back day kept in hand. He is 
to receive the iuvoices after they are examined by the foremau, 
whose duty it is to receive the goods. The invoices to be filed until 
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the monthly or quarterly bills are delivered for examination. The in- 
voices are to be copied into the day book, materials sent to or received 
from other works to be entered in books expressly for that purpose, 
bricks, lime and sand will be kept in separate accounts, backed with 
the party’s name who supplies each material. No goods to be sent 
by tradesmen without an order, and to have a return ticket on de- 
livery, for both of which forms are provided. Timekeepers to de- 
liver to the desk every evening, the correct time and name of every 
man employed at daywork ; also daily, the name of every ganger, the 
number of men, where at work, and the description of work. Any 
claim by the ganger for daywork not to be allowed unless rendered to 
the office as the regular daymen, and he must apply for payment the 
next Saturday, as it will not be paid at a subsequent period; and his 
account for task work must be settled monthly. 

The superintendent lets and measures the works, and is responsible 
for the levels, and he is in fact the whole executive, the contractor 
being the capitalist or speculator. In the preceding account, no no- 
tice is taken of truck system, tommy shops, menage shops, or subsist 
money, or any of the tricks of contractors without capital, or such as 
those would be sure to have the lowest estimate; but the proceedings of 
a wealthy and reputable contractor are recorded, and from having seen 
service in both camps, I can bear testimony as to the good effects, 
both morally and physically, of the latter method of proceeding. The 
facility now given to contractors of keeping accounts open for an 
indefinite time, would be mucly checked, if engineers would not 
certify contracts complcted, until the contractors previously lodged 
with them copies of all their extra claims. 

With respect to measnrement of works in progress, the various 
tables published by M‘Neil, Day, Bidder, and the prismoidal formula, 
&c., are perfectly inapplicable, from the broken nature of the ground, 
it assuming shapes so various and uncouth at the different benches, 
gullets and levels; it is, therefore, necessary to take the dimensions on 
the ground, and by computation, ascertain the cubie contents. A 
considerable difference of opinion exists as to the modes of so doing, 
some using the decimal, and others the duodecimal measures; the 
former gives the contents in yards by multiplication, and the latter 
gives greater facility for the application of practice, or the division 
by aliquot parts; and the total can easily be converted into yards 
by dividing the number of cubic feet ina yard. In the one case, 
all dimensions are taken in feet and inches, and in the other, they are 
taken by a yard and decimal parts, the yard being divided decimally 
into a hundred divisions; this latter method is most used by old 
practitioners: but feet and inches are now being more used than for- 
merly. The dimensions are recorded in two columns; one for the 
length, breadth, and depth, placed one over the other always in the 
same succession: the other column being left for the cubic contents of 
each dimension as it is squared, so as to make the addition of the 
several items into a total more easy. The dimensions of finished 
cuttings are taken at each chain’s length, by a line stretched across on 
the natural surface of the ground, and a staff held in the centre, by 
an assistant, and a mean of the two ends taken for the depth. The 
width is measured half way up each slope in the centre of each 
chain. The length is measured alung the centre of the cutting. The 
dimensions of each hole in broken work is taken similarly, but is re- 
corded as only on account, and at a subsequent measurement it is re- 
taken from a certain fixed point or chain in the section, which the 
measurement book will tell if kept on a uniform plan. 

In making the monthly return of work executed, all previous mea- 
surements are annulled in toto; and the retarn made is the total 
quantity done, and not that that is done between each measurement. 
When a work is very rugged, it is usual to take the measurement of 
the embankment, and not the cutting, on account of the fewer di- 
mensions. The cuttings are measured generally every fortnight, the 
intervening time being subsist weeks, when the pay is on account, 
from the timekeeper’s returns and in some cases the number of 
wagons are computed as a check. The persons who act as time- 
keepers, are generally of the class that las seen better days; the 
excavators are a migratory horde, they are a collection of the 
agrienltural labourers, who are more spirited than their fellow-coun- 
trymen, and who have left their native locality to better their condi- 
tion; so that in works of this sort, trusting too much to the honour of 
such men will not do; and the more checks there are the better, or 
one stands the chance of knowing experimentally the meaning of the 
term “sloping,” which by this time is fully known in France. 

I have said nothing as to the mode in which the directors, engineer, 
and secretary, keep a check on each other; I think, however, that it 
is done by a system of sub-committees of finance, and the division of 
the line into districts, and that no monies are paid by the banker 
without the signatures of three of the directurs and the secretary ; 
being on an analogous plan to that adopted in olden times by corpo- 
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rate bodies—'' The wardens each to have a key and a chest with 
three locks, and each to keep a key.” I hope some one who has had 
a seat at the board will supply the information, as also the form of 
each printed paper used in each department—say engineer's depart- 
ment, printed forms for return of number of men, specification of rails, 
and general specification for works, number of yards dune on each 
contract, return for each subdivision of the line, and schedule of 
prices, and tiekets of return for materials received, and letter heads. 
In superintendent of line, a pass book for free riding on the service of 
the company, memoranduin of coaching department, code of signals, 
instructions and duties of guards, general regulations for police, su- 
perintendent, inspectors, constables, switchmen and gatekeepers; in- 
structions for the use of signal flags. Police department, return of train 
before or after time, number of engine, name of driver, number and 
description of carriages, trucks, wagons, horse boxes, and inspectors’ 
remarks, and occurrences at ihe different stations, viz. number of 
coaches of 1st, 9nd, or 3rd class, and carriage trucks, vans, wagons, 
and mails leaving each station and left behind; also, a return of the 
naine of upper guard, whether delayed by passengers or water, with 
the time of arrival, when due and despatched from each station. 
There are also a return of absentees, whose wages are suspended, 
viz. number of column, name, quality, where stationed, and cause of 
absence, and amount of wages. In addition to the above related de- 
partments, there are the printed time tables, and the ticket system; of 
colours for the different classes, and whether going east, west, north, 
to notice the returns or accounts rendered by police, when a line is 
south, or on the up or down trains. 

In conclusion, the mention of defaleations must not he omitted 
that have taken place in the staff of the companies, which have 
amounted to upwards of six cases, and those invariably in the secre- 
tary’s department; and in no one case am I aware that they have 
been brought to trial The engineers generally come in for the 
greatest share of odium when works are unsuccessful, but 1 think the 
blame ought to be divided between the solicitor, secretary, and other 
officers, or the committee, which is indefinite enough. The engineer 
is of necessity obliged to be somewhat acquainted with his business, 
as influence and patronage will not so exclusively prevail as in other 
departments. I have knownaline of railway where a quondam di- 
rector slid into the office of superintendent, with £500 a-year; he was 
originally a druggist, having a seat at the board, which the sub-en- 
gineer had not; he was enabled to coerce him to do his duty, with no 
extra pay, he was a fluent speaker, and often saved the directors 
from attack; he could not, however, retain his ground, and both he 
and the body of directors acted shabbily to their employees, and ille- 
gally to their employers, the unfortunate shareholders. I may go on 
for some time longer, but am afraid of the editorial pruning hook; so 
for the present, conclude. 


St. Ann's, Neweastle-on-Tyné. O. T. 


REVIEWS. 


COMPANION TO THE ALMANAC, FOR 1513. 


Ox returning to this publication, we might dispense with prefatory 
remark; nevertheless, we have one to make by way of suggestion to 
its publishers, viz. that as they must now afford materials enough 
Íor the purpose, were all the architectural chapters from the com- 
mencement of the series collected together and reprinted, with such 
alterations and additions as might be found requisite, they would 
form a very useful and convenient volume—one that would to a cer- 
tain extent serve as a Pocket Companion and Architectural Guide to 
the Tourist. As a sequence to this suggestion, we will venture 
another to publishers abroad, which is, that an “ Annuaire’? of new 
buildings, &c., for France and Germany—one for each country—is a 
desideratum. 

Messrs. Wyatt and Brandon here make their début in the * Com- 
panion,’ with some éclat; there being three different buildings by 
them, and one of them very superior for a building of the kin al- 
though—perhaps it would be nearer the truth to say because—it is in 
that picturesque style the Lombardic, against which, however, the 
Camden Society folks object, because, forsooth, it is not sufficiently 
“Christian”? for their strait- laced notions, upon matters that are 
purely conventional, and have nothing whatever to do with genuine 
religion. To object—otherwise than as taste is concerned, against 
the abandonment of the usages observed by our Roman Catholic 
builders, is surely ultra-squeamishness, after we have abandoned 
Romanism itself, with its idle pomposity and all its trumpery. Pu- 
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Ground Plan of Wilton Church, 
References.—A, Campanile, 17 feet square, 100 high, or extreme 


height. about 120. B, Cloister. C C C, Entrances. D D, Staircases 
to Children's Gallery. E, Nave, 72 by 24 feet and 54 high. FF, 
Alles. G, Vestry. H, Chancel. IT, Ailes to ditto. Extreme length, 
externally, 156 feet ; internally, 127. Breadth, internally, 56 feet. 


seyism and Camdenism seem to have of late completely turned some 
people’s brains. Instead of entering into frivolous, hair-splitting ob- 
Jections, we are well content with Wilton Church, on its own archi- 
tectural merits, which are no ordinary ones; for while the exterior is 
strikingly picturesque in composition and design, the interior will, 
when completed, be quite a model of its kind—simple, yet heautiful 
and varied in its plan, and tasteful in its decorations ; and not only 
with much to produce effect, but with nothing to counteract it, for 
there will be no galleries—at least no side galleries—which always 
give a sort of play-house look to a church; and which, even if ca- 
pable of being so treated, never are made architectural in appear- 
ance, but always so as to cut up and encumber. Still, it must be 
confessed, that galleries accord very well with Professor Hosking’s 
principle, that in churches “the largest number of persons must be 
brought within the smallest space!"—it is a wonder he did not add, 
“and at the cheapest rate," The three apses at the altar end of 
Wilton Chureh will be filled with stained glass, and for the further 
decoration of those recesses, which contribute so much to effect, it is 
in contemplation to paint their ceilings or semi-domes in fresco, but 
whether with subjects, or merely ornamental compositions as in the 
Temple Church, is not stated. Even the strait-laced * Ecclesiologist,” 
though it protests against “the introduction of a foreign style in 
church architecture,” as an evil that ought to be put a stop to at once, 
allows that Wilton Church is at least * good of its sort." Almost the 
only other charch with regard to which the Companion enters into 
description, is the one now building by Mr. Poynter, in Broadway, 
Westminster, in the style of the later period of early English. Its 
internal dimensions are about 95 by 51 feet, exclusive of a spacious 
apsis at the east end; but as there are, unfortunately, to be galleries, 
we fear we must not anticipate any great excellence of architectural 
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character. The tower and spire, however, rising together to the 
heiglt of 200 feet, and placed campanile fashion at the north-west 
angle of the front, will be a very good and bold feature in the exterior. 
Of Mr. Pugin's Catholic Chureb, near the Blind School, no further 
mention is made, but we suppose that when completed, it will be 
fully described, and at present it certainly promises well—for there is 
much excellent detail in doors and windows, some of which will be 
rather highly decorated, although the general material is only brick— 
but homely as it is, even that is better than what has been not uuaptly 
called the “stone and starvation” style. 

The Wesleyans seem to be patronizing architecture; their College 
or “Theological Institution” at Richmond, is an extensive stone 
structure in the Tudor style, and with some novelty in its design; but 
the wood-cut view of it does not show it to any great advantage, the 
shadowed parts being indistinct and confused. Whether the execu- 
tion be as satisfactory as the design, we pretend not to say; but as far 
as the general character of its facade goes, it appears to be a building 
that would not disgrace either of our universities. Mr. Cockerell’s 
Sun Assurance Office is spoken of, upon the whole, with commenda- 
tion, yet not without some exceptions being made to it. The first 
floor windows are objected to as being rather poor and trivial in 
design, and as requiring further enrichment which might have been 
so applied as to fill up the plain spaces or panels between the rusti- 
cated piers iu which they are set. Had this been done, they would 
certainly lave been more important features in the composition, but 
not at all more so than their situation requires; and they wonld at the 
same time have given greater originality of character to the whole. 
The ensemble, too, would have been more in keeping. The interior 
of the new libraries at Cambridge—that is, ofthe north wing, the only 
portion as yet finished—another work by the same architect, is also 
described as being greatly better than the exterior, and the principal 
room is said to be a very noble apartment. Another building at Cam- 
bridge, and of which a tolerably full account is here given—which is 
certainly not the case in Le Keux's Memorials of Cambridge, there 
being there scarcely a syllable relative to it—is that for tlie new 
county courts, by Messrs. Wyattand Brandon. The facade consists of 
an Italian Doric order in pilasters, comprising a lesser one of insulated 
columns from which spring arches, after the manner of a Venetian 
window. Of these the five centre ones are open so as to form a 
recessed loggia or arcade, and produce a bold effect of light and 
shade. The idea is borrowed from Palladio’s Basilica at Vicenza, 
but also exhibits, as is here remarked, a considerable degree of im- 
provement upon the original; though, to talk of improving upon any- 
thing by Palladio, that may seem little less than treason to those who 
hold his works to be the ne plus ultra of refined taste. Of the 
“Brunswick Buildings" at Liverpool, some account was given in our 
last volume, at page 278, therefore we need here say no more than 
that the view in the Companion fully bears out the description of it, 
and shows it to be an exceedingly handsome piece of architecture. 

Under the head of “Railways of Great Britain" we have a brief 
record of the progress of railways since Nov. 1, 1841, by which it 
appears that, from that time to tlie present, there is a total extent of 
1763 miles inore brought into operation. 


An Encyclopedia of Architecture, Historical, Theoretical, and Prac- 
tical. By Josep Gwitt. Illustrated by more than 1000 engrav- 
ings on wood. In one thick volume, Svo, I089 pp. London, 1512, 
Longman & Co. 


As one of a series of similar works devoted to separate branches of 
study, and which has been stamped by public favour, and as a useful 
and economic compendium for the student, this Encyclopedia will, no 
doubt, prove a successful publication. Its contents, however, are so 
multifarious, some of them bearing upon matters which are but very 
remotely connected with architecture properly so termed, that it is to 
this last department we must confine ourselves for the present. And 
we begin by remarking that one great disadvantage attending works 
of the kind is that, however satisfactorily they are executed, as 
regards their main purpose, namely, the instructing those wlio have 
yet to learn, they are apt to disappoint those who are already familiar 
with the subject treated of, and of course acquainted beforehand with 
the substance of the information thus collected together. Allowance 
must, therefore, be made for want of novelty, since the whole ground 
must be gone over again, and novelty can be displayed only in the 
writer’s views and opinions, and in his corrections of or additions to 
what has previously been said by others. We must, accordingly, 
restrict our observations to the architectural portion of the work, but 
to those opinions thrown out in it, which come immediately from Mr. 
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Gwilt as their author; for it is these alone that can be made to serve 
as characteristic specimens, in a mere notice like the present, of so 
extensive a work. 

One thing which is clearly enough apparent is, that Mr. Gwilt has 
not written ad.captandum, at least not as far as the profession are 
concerned, for he expresses himself more than once by no means very 
encouragingly in regard to the present state of the art in this country, 
especially as compared with what it is in France. We do not quarrel 
with him for uttering such opinion, unpleasant as it may be, provided 
it be uttered in sincerity; but it is to be regretted that, as he has 
not serupled to make so severe an allegation, he did not also allege 
some of the grounds ou which it is formed. Possibly he may mean, 
not that there is greater architectural talent in France, but that greater 
and more frequent opportunities are afforded it in that country than in 
our own, where, according to him, it is rather checked than encou- 
raged by the government ;— which qualification would have softened 
the asperity of the censure. Very far be it from us to object to the 
expression of censure, for it is that which gives value to praise, aud 
which produces improvement by holding up faults for correction; still 
we do not exactly approve of that species of it which deals in such 
vague generalities that itis hardly possible to meet and combat it. 
We own that too many opportunities are made mere jobs of in this 
country—that interest and favouritism too frequently supersede merit, 
and that false economy, which often turns out in the end to be very 
expensive, sadly maims many of our public undertakings in architec- 
ture; but we are also of opinion that there is talent among us that 
would fully vindicate our national reputation in art, were it but drawn 
out, or rather permitted to display itself uneramped, or even with 
some tolerable degree of freedom. When we look at what has been 
done in various parts of the country within the last few years, we 
perceive, npon the whole, improvement—certainly no falling off, and. 
with regard to ability in Gothic architecture, we stand very far su- 
perior to any of our coutinental neighbours. 

We do not dissent, however, very much from Mr. Gwilt, when he 
tells us that * the splendour of tlie government offices in tliis country, 
seems to be in an inverse ratio from the renown of the department ;’? 
in instance of which he refers us to the Admiralty and the “ Treasury 
jumble of buildings;" to which he might have added the Custom 
House—a most miserable affair iu point of architecture, and also the 
Mint, which has no merit, certainly not that of character, to recom- 
mend it. It is notorious that his opinion of the National Gallery is 
the reverse of favourable, as is likewise that which he entertains of 
ihe London University ; nor do we suppose that he thinks very highly 
of either tlie Post-office, or the British Museum, for though he has 
not expressly censured, neither has he expressly excepted them from 
the rest. But it is rather, we trust, with reference to the past than 
to the immediate present, that there is or henceforth will be room for 
complaining of the indifference betrayed on the part of the govern- 
ment and those in power, towards architecture and the other fiue arts. 
Something like a public voice in their behalf has lately made itself 
heard amidst all the never-ceasing din and squabbling of politics, and 
the daily palavering of the public press. The erection of such a 
noble fabric as the new Honses of Parliament will at least wipe off 
some of the reproach justly incurred by many other structures, national 
in their purposes, though of the nation most unworthy; and it may 
further be anticipated, that the schemes in contemplation for its in« 
ternal embellishment, will give a powerful and lasting impulse to 
other branches of art. We will not risk our credit by predictions 
that may possibly be falsified by the event: fresco-paintiug may not 
succeed here, as far as by success is meant the satisfying public ex- 
pectation and public taste; but it is a good augury, ad interim, that 
any discussion on the subject of it should have been treated as matter 
of public interest. 

There is no difficulty in interpreting Mr. Gwilt’s * expressive si- 
lence” in regard to Buckingham Palace, in the section devoted to that 
class of buildings, more especially as he is exceedingly chary indeed. 
of any thing like praise towards another structure, which some have 
thought they could not extol too magniloquently. “We regret,” he 
says, “that in this country we can offer no model of a palace for the 
student. Windsor Castle, with all its beauties, which, however, con 
sist more insite and scenery than in the disposition of a palace, will 
not assist us." Ungracious and eaptious as this opinion may appear 
to many, it does not at all shock us. What we object to is, not the 
opinion itself, but to the ¿pse dixit tone in which it is uttered, without 
explanation on the part of the writer, so that we are at a loss to know 
what it is he most objects to in it; whether it be the plan and ar« 
rangement chiefly, or the style and the design. We almost suspect 


» As neither Mr. Poynter nor Mr. Brittou has attempted to enter into a 


critical examination of the edifice as it came from Sir Jeffrey's hands-— 
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that it is to these last he objects, and that he is disposed to class Sir 
Jeffry Wyatville with another “incompetent architect," for he has 
omitted his name as well as that of Wilkins in his list of architects, 
as he has likewise that of James Wyatt; which omissions cannot 
have been other than intentional, and are therefore peculiarly signifi- 
cant. However lightly we may now estimate him, James Wyatt is 
most indisputably am historic name in the annals of English architec- 
ture, and very far less of a mere shadow and nominis umbra, than 
some of those who are registered and eatalogued by the historio- 
graphers of art, and of whom tliere is very little more than their 
dates to record. The name of Schinkel ought to have been inserted, 
unless the list was actually printed before his death was known in this 
country, which as it comes nearly at the end of the volume, we can 
hardly snppose to have been the case. We are aware that Schinkel 
is no favourite of Mr. Gwilt’s; but favourite or not, his fame has 
spread throughout Europe; and if names so distinguished are to be 
omitted at pleasure, we may perhaps, ere long, see that of Palladio 
expunged from a table of eminent architects.? At any rate the pre- 
cedent is an unfortunate one. 

It cannot be expected that we should pretend to go regularly 
through a work so comprehensive, or have as yet thorough ex- 
amined it; therefore—for the present at least—our readers must be 
content with our pointing out some of the passages and remarks 
which we noted in looking over the work. Among them are some 
which hit hard at the new Royal Exchauge, animadverting on the 
want of judgment manifested, in leaving that portion of it which is 
intended for the Exchange itself, uncovered ; which, however, he ad- 
mits to be a matter of taste; “for if our merchants prefer exposure 
to the inclemency of the seasons, it is not our business to complain of 
their fancy.” But that is not all; for after speaking of the Bourse at 
Paris, as an excellent model for buildings of that class, he adds, ** the 
merchants and city of London disgrace themselves by allowing [only] 
£150,000 for a similar purpose here; and even for this sum they cut 
up their bnilding into little slices, to reimburse themselves by rents 
for the miserable outlay. So much for the spirit and liberality of the 
British merchant!” Though that spirit will most assuredly not ob- 
tain for its writer the freedom of the city of London, or any other 
civic honours, we freely vote it our approbation, since we must own 
that, compared with the flourishing promises that bid us look for a 
structure worthy of the first commercial city in the world, the Royal 
Exchange has sunk down into insignificance.? 

With equal justice do the Church Commissioners come in for a 
very severe reprimand from Mr. Gwilt, who, in one place, says, “if 
ever a death blow was aimed at the art, that was done by the com- 
missioners for building the recent new churches ;" and in another, he 
falks of *true honest churches, one whereof is better than a host of 
ihe brick Cockney-Gothic things that are at present patronized, 
wherein the congregations are crammed to suffocation and not ac- 
commodated." Ít is, indeed, mortifying to reflect that althongh they 
have afforded employment to numbers in the profession, the buildings 
alluded to have not at all benefitted architecture itself. 

But what shall we say of the severe strictures at page 642, on the 
present modes of architectural drawing, which contain so much for 
consideration that they would affard us matter for à separate paper? 
That in both exhibition and competition designs there is, now-a-days, 
an affectation of powerful pictorial display, by means of meretricious 
colouring, exaggerated and unnatural shadows and tricky effects— 
amounting sometimes to downright falsification, cannot be denied, and 
is likewise to be deprecated as an abuse, becanse it imposes on the 
eye, and draws away the judgment from a sober examination of the 
design itself. Yet while we deprecate the abuse, we are not quite 
disposed to go along with Mr. Gwilt into the other extreme, and for- 
bid not colonring alone, but shadowing also. Very far, indeed, too, 


perhaps, because their opinion of it is no better than Mr. Gwilt’s—we shall 
probably take up the subject ourselves. 

2 The omission of such names is all the more extraordinary, hecause that 
of Brettingham is inserted, notwithstanding the discredit attached to it even 
by Mr. G. himself, who remarks that he had the unparalleled assurance ta 
send out ta the world as his own, Kent's Designs for the Earl of Leicester's 
seat at Holkham—a contemptible and dirty trick, but not an unparalleled 
one in the history of architcctnral publications. 

3 Since shops there must he, the very least that can now be done is to 
take care that they shall be as little obtrusive in appearance as possible, to 
which end proliibitory clauses ought to be introduced into the leases, for- 
bidding not only show-bpards, but all display of articles at the windows, 
where only blinds should be allowed, with the names and business of the 
respective tenants painted on them. This could not be complained nf, 
because the restrictions would be imposed alike upon every oue, and no 
one is compelled io become a tenant if he should object to the conditions. 
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are we from being of opinion that architectural drawing has deteri- 
orated since the time of Jones, Wren, and Vanbru h; for we should 
as soon think of saying that architectural en raving has declined since 
the days of Holler. "That Mr. Gwilt is per ectly sincere in what he 
says, cannot fora moment he donbted; for, though he may be aware 
that they are not likely to be very popular, he utters bis sentiments not 
only without disguise, but in a tone sufficiently emphatic; for instance, 
—' the greatest curse that in these days has fallen on architecture, is 
the employment of draughtsmen, who, with their trumpery colouring 
and violent effects, mislead the silly men and common-place critics 
that usually decide upon the merits of their works." This is severe 
enough, nor is it entirely free from prejudice—a little overcharged, 
perhaps, hoth in opinion and expression, therefore Mr. Gwilt mnst not 
be very much surprised if some should attempt to retaliate, and 
charge him with making use of very coarse language; be that as it 
may, we ourselves do not like his work the less for its occasional pun- 
gency of expression, which, even when we dissent from the sentiment, 
is more to our taste than the smirking, wishy-washy style of many 
other writers. 

The more practical part of the work contains a great deal of infor- 
mation—of course not entirely fresh, and therefore more or less fa- 
miliar to professional men; but it renders this Encyclopedia a com- 
plete elementary course for the student, affording him, ina single 
volume, the instruction that he must else gather for himself from a 
variety of publications. Still, it is questionable whether it would not 
have been more advisable to publish some of the sections separately, 
in the form of a supplement to be bound up with the rest by those 
who choose to take it, because so much matter of that kind, incor- 
porated as it now is in the volume, may deter nota few from be- 
coming purchasers, 


(To be continued. ) 


Ancient and Modern Architecture. Edited by M. Jures GALHA- 
BAUD. London: Firmin Didot, and Co. Part 3. 


Another part of this excellent work has appeared, which is fully 
equal in interest to the former numbers; it contains a rich specimen 
of the Lombard style, the Carthusian Church near Pavia, Italy: the 
facade is covered with most elaborate ornament, which is shown 
in detail in another plate. The third plate is a view of the Cathedral 
of Bonn, in Germany, a fine specirmen of the Norman style; the 
principal elements, however, present in general, the characteristics of 
the modified Byzantine style, but not so pure as that style. The 
eastern apsis, with its two towers, seem to helong to the close of the 
eleventh century or the beginning of the twelfth. This edifice con- 
tains some excellent points, from which the architect may glean with 
advantage, and turn to good account for some of our new churches. 
We know of no work that will add so much to the taste of the archi- 
tect as the one before us. 


Turning and Mechanical Manipulations By CHARLES HOLTZAPFFEL, 
A. Inst. C. E. Vol. I. London: Holtzapffel & Co., 1543. 


We have beeo able only to give a cursory glance at this work, but 
from what we have seen, we have no hesitation in pronouncing it to 
be a work of the highest use, both to the practical man and the ama- 
teur. Next month we shall return to it. 


SEWERS OF THE METROPOLIS. 


We are heartily glad that some agitation has taken place on this 
subject, having been introduced by the Poor Law Commissioners. 
We are sorry that we cannot insert Mr. Dovaldson's defence, as chair- 
man of the Westminster Commissioners, but we hope to advert to it 
next month; for although we do nof agree with Mr, Chadwick in 
many points, we strongly hold that the present system of sewer ad- 
ministration is susceptible of improvement, so as greatly torelieve the 
proprietor and builder, and induce parties to construct sewers who 
now shrink from such a responsibility. 


iU» 
[e^] 


NOTES OF THE MONTH. 


t Tug new Law Courts in Guildhall-yard are to be immediately 
erected from the designs of Mr. Tite, F. R. 5. The elevation next 
to Guildhall-yard is to be in the Gothic style, and the buildings on the 
opposite side, now occupied as the Guildhall Police Office, &c, 
are, it is said, to be re-fronted, to correspond in appearance. Guild- 
hall Chapel formerly occupied the site of the Law Courts, and the 
style of that edifice might well be used in the present design; at the 
same time we sincerely hope that the style of Guildhall front will not 
be adopted, but that the present opportunity will be taken advantage 
of to get rid of the cocked-hats and other barbarisms which Master 
Dance was pleased to call Gothic, and which we should call Gothic par 
eacelicnce / Several of the Common Council have advocated such a 
course, and we hope will persevere. i 

The ground for the new Conservative Club, in St. James street is 
cleared of the buildings upon it, and shows afrontage of 150 feet. The 
building, it is expected, will be commenced in the ensuing spring, from 
the joint design of Mr. Sydney Smirke and Mr. Basevi. 

The restoration of Wells Cathedral has been entrusted by the Dean 
and Chapter to Mr. Cockerell, R. A., and it is at present to be con- 
fined to the choir and organ. 

The Temple Church is fast approaching completion. The floor is 
beiug covered with inlaid tiles, manufactured by Messrs. Minton, of 
Staffordshire. Next month we hope to be able to give some account 
of the restorations. 

The Lycian marbles discovered at Nanthus by Mr. Fellowes have 
arrived at the British Museum, and their public exhibition is awaited 
with much anxiety on account of the merit they possess. We have 
before expressed our opinion that much of value connected with 
Persian art remains to be discovered, and recent discoveries in the 
East tend to confirm this. The remains of Persian art which have as 
yet reached Europe, show a promise of something better than we have 
yet had, aud illustrate the influence of Persia on Greek art, of which 
abundant evidence is shown in the Lycian marbles. 

On the Travellers’ Club a new attic is being raised, so as to relieve 
the garden-front now swamped by the Reform Club and Atheneum. 
The addition is in the same chaste style as the rest of the building. 
The only part which is looked upon with doubt is the inhersion of 
telescopic circular windows in the roof. The interior is to be deco- 
rated by Sang, a German artist, with arabesques, and used as a 
smokiug-room. In reference to Barry’s application of colour we have 
heard some remarks upon the decoration of the groined areade at the 
Travellers’ Club. This he has had painted in imitation of granite, 
thus appearing to violate probability, as it would be difficult to work 
granite in such a way. 

The Noah’s Ark on the top of the Mansion House has at last been 
removed, to the great satisfaction of the public. 

Cateaton-street is rapidly advancing, and will make a fine street. 
Guildball is, as we have announced, to be improved. St. Lawrence 
Jewry and Gresham Hall abut upon the street. The latter building is 
to have a highly decorated front, in the florid Italian style, of four 
Corinthian pilasters. It is by far too small for the purposes to which 
it is to be devoted. 

The widening of Fetter-lane, at the Fleet-street end, is determined 
upon, and the houses have been removed. 

Mr. Barry's works in Trafalgar-square now begin to show them- 
selves. The shaft of Mr. Railton’s Nelson column is nearly com- 
pleted, and the bronze capital which is being cast at Woolwich is in 
an advanced state. 

A new Hall and Library are to be built in Lincoln’s-inn, from the 
designs of Mr. Hardwicke, and are, we understand, to be in the style 
of the old parts of Hampton Conrt. 

We have seen a line epgraving of Barry, by Hurland, which is in 
private circulation; it is 8 inches hy 6% inches, and beautifully 
executed, but we do not consider it a striking likeness. 


METROPOLITAN IMPROVEMENTS. 


Whitehall, November 30th—The Queen has been pleased to appoint the 
Earl of Lincoln, Lord Lyttleton, Lord" Colborne, the Right Hon. James 
Charles Herries, the Right Hon. theLord Mayor of the city of London, Sir 
Robert Harry Inglis, Bart., Sir Charles Lemon, Bart., Henry Thomas Hope, 
Esq., Henry Gally Knight, Esq., Alexander Milne, Esq., the Hon. Charles 
Gore, Sir Robert Smirke, Knt., and Charles Barry, Esq., to be Her Majesty’s 
Commissioners for inquiring into and considering the most effectnal means 
of improving the metropolis, and of providing increased facilities of com- 
munication within the same. The Queen has also been pleased to appoint 
Trenham Walshman Philipps, Esq., to be Secretary to the said Commission. 
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IRON STEAM VESSELS. 


Sin—The writer of a paper on steam navigation in the November 
number of the Journal says, “ The iron of which vessels are composed 
has been found to become brittle in the course of years, so that, al- 
though tough at first, it will, in the course of time, star like glass, 
when struck by a hard and sharp body." May 1 be allowed to remark 
that some of the friends of iron ship-building are startled by the 
assertion contained in this seutence, and would be glad to know 
whether the author of it can point to any instance of such * starring" 
which has actually taken place. Until tbis can be done, the examples 
of the Aaron Manly, which is stated in the same number of the 
Journal to have been at work from 1522 to I830, without requiring 
any repairs, although she had been repeatedly aground in the Seine, 
with her cargo on board, and which vessel is also stated to be now at 
work,—of tbe steamer built by the Horseley Company for the Shan- 
non, in 1825, and now “in good order," and of other iron vessels, do 
not appear to favour very strongly the serious objection raised against 
iron vessels in the paper quoted above. 

I am, respectfully, 

Neath, 12th mo. 10th, 1842. AM. 

[The objection alluded to by our correspondent is very well known 
to exist, by those whose acquaintance with tbe working of iron steam 
vessels is the most extended. In the Lady Lansdown iron steamer 
on the Skannon, the effect of a collision when the vessel was new was 
merely to indent the plate; after the vessel had been at work for 
some time, a tendency was observed in the plate to crack, as well as 
to become indented, and the brittleness of the plate was found to 
increase as the vessel became older, until, when struck by a hard and 
sharp body, it starred in the manner we formerly stated. Whether 
this effect is due to the action of the water or to the tremor oecasioned 
by the engine, we do not pretend to determine; if the latter, steam. 
vessels of moderate power may undergo a less rapid deterioration, 
and something of tlie superior durability of the Jaron /Manby may 
possibly be owing to the smallness of that vessels power.—Ep.] 


MEDHURST'S WATER VALVE. 


Sir—Excuse my troubling you with the following remarks:— 
i have been much surprised by repeatedly seeing reference made to 
a water valve invented by Mr. Medhurst, and particularly a description 
of it by Mr. Vignoles in his lecture in Cornwall, reported lately in the 
Railway Times, where he remarks that it is a very ingenious contri- 
vance, the only objection being that the country the railway passes 
through must be perfectly level—a serious objection certainly, but not 
the only one ; for the learned Professor surely cannot be so unac- 
quainted with the principle of the common pump as not to know that 
when the tube is exhausted of air, the water will rush in to supply its 
place, and so render the tube ineffectual. Another objection is that 
the communication between the piston and carriage being on one side 
only, the pipe must necessarily be on one side also—a very unme- 
chanical contrivance, to say the best of it. The chances of the water 
freezing, or rusting of the piston, are left quite out of the question. 
A Youne MECHANIC. 


CONTRIVANCE FOR DESTROYING SMOKE. 


SiR—At a meeting held at the Leeds Music Hall about ten months 
ago, i bad the pleasure of examining a variety of models and draw- 
ings of patented smoke-consuming apparatus; also of hearing the 
same explained by the inventors thereof, or by their representatives. 
Previous to this meeting, I had paid little or no attention to “smoke 
burning," as it is commonly termed, but since, I have done quite to 
the contrary; I have been continually on the listen, and in full expec- 
tation to see from an individual, whose signature has occasionally 
appeared in your pages, a contrivance to effect the object in question 
more agreeable to my fancy than any Ihad seen. My expectation in 
this respect not being realised, and perceiving from a printed notice 
received from the Leeds Board of Works, about three weeks ago, 
that the period is fast approaching when all the “wholesale smoke 
manufacturers " within the borough of Leeds will, by Act of Parlia- 
ment, be compelled to check, to a great extent, that nuisance which 
has been so long complained of, I began to think it high time to do 
something by way of experiment to diminish the periodical dense 
volume which rolled from my own chimney-top. 


1843.] 


During the last three or four months, I have had frequent oppor- 
tunities of witnessing the operation of several different kinds of appa- 
ratus for consuming smoke, some of them patented and some not; the 
whole of which I found wanting some improvement to render tliem 
capable cf accomplishing their intended purpose still more effectually. 
This circumstance caused me to try a plan of my own, the success of 
which has induced me to hand you the present communication. After 
all the discussion and bother that has of late been driven up and down 
the country concerning the consumption of smoke, “smoke burning” 
is, nevertheless, in my humble opinion, as far as Englishmen have been 
enabled to succeed in the science, attended with so little difficulty as 
to be accomplished with very little trouble and expense. My furnace 
was recently one of the ordinary description, though it is now entitled 
to the name of a “smoke-burner,” and the difference of the state in 
which it now is, and that which it formerly was, is simply this. 

Cold air being admitted through a regulating door er valve built in 
the wall on one side of the ash pit, intoa space or chamber formed 
within the wall which supports the fire-bridge, ascends through a 
narrow aperture extending across the top of the bridge, that is from 
one side of the boiler to the other into the flue, where it mingles, with 
the smoke, and thas renders combustion more complete. The air 
thus admitted into the flue can have no good effect any longer than it 
assists combustion; for this reason, if the engine man be a little atten- 
tive, he will generally find that the air valve may be shut in about 
four minutes after each renewal of the fire. 

There are many “smoke burners" now in constant operation in 
this neighbourliood, some few of them appear to answer tolerably 
well, while others, of ihe very same plan, appear to have no effect 
whatever. This circumstance renders it impossible for a stranger to 
distinguish the chimneys which have “smoke burners" attaclied to 
them, from those which have not. I do not mean to say the plan I 
here describe is a perfect remedy for preventing the smoke of chim- 
neys; it is such as Lam convinced will protect me against any inter- 
ference of the Leeds improvement commissioners; it lias a better 
eflect in accomplishing its object than a great majority of those in the 
neighbourhood ; and it is inferiur to none I have yet witnessed, except 
in one point, and that is of all others the most important, viz. expence. 

From your humble servant, 


Near Leeds, Nov. 29, 1842. FLEECE, 


[We did not think it necessary to give the drawing forwarded by 
our correspondent, as we consider that the description will be suffi- 
ciently understood without it; this “smoke burner” is, we believe, 
identically the same as one that was patented some years since, which 
patent has expired.—E»p.] 


BLAST ENGINES. 


Sin—I shall feel obliged by an explanation from you or from some 
of your correspondents in an early number of yonr valuable Journal, 
of the following irregularity of blasi from a blast engine. 

The engine blows four furnaces, three on one side, and one on the 
other side. There are two receivers, one exactly opposite to the 

able of the engine house, into which the air is first forced, and another 
situated nearly equidistant from the three furnaces on one side of the 
engine. The blast to the three furnaces is taken from the bottom of 
the receiver at the engine house, and to the other furnaces, within a 
short space of the top, and about one foct above the orifice through 
which the blast passes from the engine to the receiver. TI applied a 
mercurial gauge to various parts of the pipe leading to the siogle 
furnace, and 1 found the pressure varying irregularly from a quarter 
to three and a half pounds on the square inch; whereas the pressure 
on the pipes leading to the three furnaces kept uniformly three and a 
half pounds, 

Tam, Sir, 
Your most obedient servant, 
Clyde Iron Works, Glasgow, WILLIAM FERRIE. 
December 27, 1842. 


ON THE STRENGTH OF BEAMS. 


Sir—The above sketch shows the situation of the supports, &c., of 
a cast iron beam I lately had an oceasion to make use of for carrying 
a load of about seven tons at each end. The distance between the 
supports s, 8, Was six times as great as that between the centre of 
each load, W, and the nearest support. 

Now, I should feel myself highly obliged if some of your scientific 
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readers would be kind enough to furnish the Journal with a correct 

method of shaping beams af this class; also the best formula for 

computing their strength. To prove where a beam of this kind 

would break, [ took a parallel square bar of cast iron, divided its 

length, and placed it upon two supports, as seen in the sketch, then 
W s c c s W 


EE NE . E 
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submitted it to a pressure, acting equally upon the points, W, W, till 
it broke in the points e, c. Was 1 not to infer from this circumstance, 
that beams of the present kind require to be made strungest between 
the points of support? Query—Would this inference be consistent 
with theory? I don't remember seeing in any author on the subject, 
any satisfactory information relating to this class of bearers; still it is 
a form which in general practice is often found very convenient: and 
I have no doubt that if sume of your able correspundents would give 
the subject a thorongh investigation, the result thereof would be 
generally received as being of great practical importance. 


Leeds, Dec. 17, 1842. 


CONCRETE. 


OBSTRUCTIONS TO WINDOWS, 


SiR—l have repeatedly endeavoured to obtain definite information 
on the subject of obstructions to windows (which have acquired a 
right by being opened upon adjoining property the requisite length of 
time) but having been unable to obtain any thing to be relied on, per- 
haps you, or some of your numerous aud well informed correspondents 
can afford light on the following subjects. 

1, Suppose a window to be opened upon an adjoining property, and 
(by neglect of the owner of such adjoining property) to acquire a right 
to remain open. What space of ground is required to be left open 
for its use, say in a direct line from its face, or the face of the wall in 
which it is built or opened ? 

2. Does the opening such window (of course it being possessed of 
the right as above) give any right to space on each side, or more 
than its own width. 

9. Does it preclude tbe building of any structure beneath it, or as 
high as its sill. 

These queries, you will perceive, are intended to cover all the 
ground of right of occupancy inherent in windows, which have been 
allowed to remain open a length of time sufficient to give what is 
termed a right of light. 

By replying to the above, or giving it a place in your valuable 
journal, 

You will oblige, 


West Derby, Dec. 5, 1842. AN OLD SUBSCRIBER. 


[We rather suspect that our correspondent will find some difficulty 
in obtaining a satisfactury answer to his queries, 1 and 2; we believe 
that there bas not been any defined distance settled. At a trial, much 
depends upon the hard swearing of witnesses on both sides, as to 
whether a building erected near a window does obstruct the light and 
free circulation of air. After hearing of evidence, it is left to the 
Judge and Jury who may try the cause to determine the point. In 
answer to the third query, there is no donbt that the owner of the soil 
has a right to build beneath the window or as high as the sill; if in 
London, the roof must be 18 inches below or from the opening, to 
conform to the building act.—Ep.] 


SMITH’S PATENT WIRE ROPE, 


AT the Society of Arts, on Wednesday, the Mth December, a 
paper by Mr. A. Smith was read, “ On the properties of Were, as applied 
inthe Manufacture of Rope for Mining and Railway Purposes, Stand- 
ing Rigging, Lightning Conductors, Cables, $c." After some pre- 
liminary remarks on the increment of strength, as compared with 
diminution of bulk, resulting from the processes of drawing and 
annealing the wire, Mr. Smith gave a table of the strength of siu le. 
wires uf various gauges, the breaking weights laving been obtained by 
experiment with the testing machine, “I his was followed by a table 
of tests of the comparative strengths of the Government hempen-rope, 
and Mr. Smith’s wire-rope, from experiments ordered by the Admi- 
ralty in March, 1537. Anuther table m the comparative size, with 
the weight, and cost per fathum, of iron-wire rope, liempen-rope, 
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and chain of equal strength. The general results are, that standing 
rigging of wire-rope, of equal strength with the hempen-rope, one- 
third of the size and half the weight, may be fitted at about two-thirds 
of the cost. 

In the nautical statistics of Mr. Smith’s paper it is stated, in re- 
ference to the advantages of a reduced surface of rigging, that “ the 
standing rigging now fitted in her Majesty’s navy, presents a surface 
of upwards of $00,000 square feet, whichis about equal to the surface 
of the sails of twenty-four first-class frigates ;" and in reference to the 
disadvantages of the absorption of moisture by the hempen-rope, that 
“one fathom of hempen-rope, about three inches in circumference, 
will absorb half a pound weight of water, and will contract one iuch in 
length. The standing and running rigging of a first-rate measures 
about 30,000 fathoms, and will, consequently when wet, contract in 
length, on an average, about 880 yards, or nearly half a mile, and will 
absorb about seven tons of water, which, being principally carried 
aloft, will materially affect her sailing" &c. 

Mr. Smith explained the construction of an apparatus termed a 
“screw lanyard,” which he substitutes for the ordinary lanyards and 
dead-eyes of the shrouds, for the purpose of tightening the wire-rope 
rigging. It consists of a piece of Russell's wrought-iron tubing, with 
a screw at each end, working in right and left screw sockets. 

The ship’s lightning conductor is described as a copper-wire rope, 
securely htted to the trucks and mast-head caps, and descending from 
the top-gallant and top-masts down the rigging, and over the ship’s 
side, where it is inserted in a copper-plate, in contact with the 
sheathing below the water-line, &c. 

On Wednesday, the 21st of December, Mr. Smith continued his 
communication. He commenced by explaining the tenacity and elas- 
ticity of various metals, and experimented by a testing machine on 
wires of platina, gold, silver, copper, and iron. He first tried a piece 
of platina wire, twelve inches in length, ṣẹ inch in diameter, and 
weighing 8 dwts. 5 grs; this experiment, however, failed from an 
accident. The gold wire, of the same length and size, (weight 5 dwts. 
10 grs.) broke at 3S4 lbs.; silver, same size and length (weight 4 dwts. 
14 grs.), broke at 260 lbs ; copper, (3 dwts. 12 grs.) broke at 180 lbs. ; 
and iron, 3 dwts., at 310lbs. A copper rod, one-fourth of an inch in 
diameter, was then tested, which withstood a tenison of 2,000 lbs. ; 
and an iron one, of the same diameter, did not break until a power was 
applied equal to npwards of 3,0001bs. A wire bridge, of 33 feet span, 
was erected iu the room, the construction of which Mr. Smith ex- 
plained. The wire rope, forming its principal support, weighed 56 lbs. ; 
the angle-irons, 112 Ibs.; and the other parts, including the braces, 
56 lbs.; and 112 lbs. for the platform or footpath, composed of boards 
—thus making the whole weight only three cwt,, and which might be 
completed by four men, in about three days, at a cost not exceeding 
151., and could, at any time, be taken down or put up in half an hour. 
These descriptions of bridges were described as very useful for 
military purposes, and for throwing over deep cuttings in railways, 
&c., Mr. Smith stated, that for general practical purposes the 
cost might be taken at JZ, per foot run, with a breadth of three feet. 
Two smaller models of bridges, on different principles of construction, 
were also shown. 


KEENE'S MARBLE CEMENT. 


AT the Society of Arts a paper was lately read hy Mr. White, “ On 
Keene's Marble Cement.” It is described as a combination of sulphate 
of lime and alum. The gypsum undergoes the same preparation as for 
plaster of Paris, being deprived of its water of crystallisation by baking. 
it is then steeped in a saturated solution of alum, and this compound, 
when recaleined und reduced to a powder, is in a fitstate for use. The 
cement has been extensively applied as a stucco, but the finer quali- 
ties (when coloured by the simple process of fusing mineral colours 
in the water with which the cement powder is finally mixed for work- 
ing) being susceptible of a high degree of polish, produce beautiful 
imitations of mosaic, and other inlaid marbles, scagliola, &c. The 
cement is not adapted to hydraulic purposes, or for exposure to the 
weather, but has been used as a stucco in the internal decorations of 
Windsor and Bnekingham Palaces. From its extreme hardness, it 
has been found serviceable when used for imbedding and setting the 
tiles of tesselated pavements, &c., and has been adopted for this pur- 
pose at the French Protestant Church, the new fire-proof chambers in 
Shorter’s-court, and the Reform Club Honse. In the course of the 
discussion which followed, Mr. C. H. Smith and Mr. Lee adverted to 
the extreme hardness of the cement as its principal recommendation, 
when applied as stucco and for mouldings. 


[We have seen some of the imitations of mosaic and inlaid marbles 
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referred to in the above paper; we can say, and truly, that they are 
beautiful, and in point of polish superior to scagliola; we have also 
seen some fine specimens of granite, imitations in plinths for halls, 
chimney-pieces, columns, pilasters, &c.; and we must not forget to 
mention the imitation statuary mouldings, with polychrome ornaments, 
after the Greek. For the purposes of interior ornament, we consider 
this cement a great acquisition to the architect. We, therefore, 
strongly recommend the profession to visit Messrs. White’s works, 
where may be seen various applications of the cement for decorative 
architecture, particularly two table tops, containiug several imitations 
of rare maibles.] 


THE SILLOMETER, DERIVOMETER, SUB-MARINE THERMOMETER, 
AND STEAM-ENGINE INDICATOR, OF M. CLEMENT. 


At the request of a subscriber to give some information relative to M. 
Clement's Nautical instruments, for which Government lately made a grant, 
we make the following extracts from the Mechanics’ Magazine :— 


l. The Sillemeter is the title given io a substitute for the common log, 
which has been recently invented by a M. Clement, of Rochfort, and is so 
well thonght of by the French Admiralty, that it has been ordered to be 
forthwith supplied to the different ships of the Royal Navy of France. It is 
a most ingeniously constructed instrument, and promises to he of great 
practical utility. To describe it as well as we can in words :— 

A hollow copper ball, against which the water acts, is attached to a 
moveable plug of-the same metal, which slides in a copper tube that passes 
through the centre of the vessel to the keel; to this plug is attached a lever, 
which, hy means of a vertical rod, acts on a second lever placed on the deck 
of the vessel, and communicating with a spring; the tension of the spring 
constitutes an equilibrium with the pressure of the water on the ball, and 
serves to measure the rate at which the ship is moving, by means of a hand, 
the movements of which on a graduated dial, indicate, at every movement, 
not only the speed of the ship, but also the distance run in any given time. 

2. The second invention is called a  Derivometer ; it is an instrument to 
ascertain a ship’s leeway, and is moved by a paddle, that may be placed 
under the keel at will, and is supported by a plug sliding in a tube like that 
of the Sillometer, but turning with the paddle and the rod. The motion is 
transmitted from the paddle and rod to two semi-circular dials, one of which 
indicates the leeway to larboard, the other to starboard. When at anchor, 
the instrument will show clearly the direction of the currents. 

3. The third invention is a Sub-marine Thermometer. It appears from 
the thermometrical observations of many Scientific navigators, that in seas 
of unfathomable depth, the water is not so cold as over banks, and that 
over banks ncar the shore it is less cold than over those at a greater distance, 
but colder iban in the open sca. M. Clement's thermometer is kept con- 
stantly under water at the same depth, and indicates the different tempera- 
tures of the water by means of a dial placed on the deck of the vessel, and 
always open to examination. The immediate action is communicated by 
wheels, the working of which turns two hands upon the dial the one 
marking the single degrees, and the other the tens. The whole is enclosed 
in a tube attached to &he side of tbe vessel, and the helix of the apparatus 
is at the lowest part of the tube, in immediate contact with the water, and 
always at the same height. 

4. The fourth invention consists of au instrument which indicates con- 
stantly the elasticity of the steam both in high and low-pressnre engines, 
and the level also of the water in the boilers. The instrument may also be 
applied to the piston of an engine, so as to show the loss of power sustained 
by ihe steam in its way to it. A tube, similar to the manometer, is affixed 
io the instrument through whieh the steam ascends, and is introduced into a 
copper or brass box placed on the deck of the vessel, and upon which a 
graduated dial indicates, by means of a hand, to the officer of the watch, 
the effects of the engine, withont his having to send below to ascertain it. 

M. Clement has obtained patents for these different inventions both in 
France and this country. 

The following experiments made by order of the Lords of the Admiralty 
on board of the Lightning steamer, we extract from the Government report. 


“ Thursday, October 13, 1842. 


“ About one mile and a quarter below Gravesend commenced a trial be- 
tween Massey's patent log and M. Clement's sillometer. After a run of two 
hours and a half (being off Sheerness)— 


Miles. 
“ Distance given by Massey’s log 1535 
“ Distance given by sillometer . . B 15 
* Distance from the Nore Light to Deal by sillometer 42 
“ Distance by tables 3 > : AME 


“ At 25 minutes past 4 o'clock, P.M, altered the course four points, 
during which operation the sillometer showed a diminntion of speed from 
8 miles per hour to 7 miles. At 50 minutes past 8 o'clock r.m., off South 
Foreland, commenced a trial between Massey's log and the sillometer. 

* On Friday morning took in Massey's log, and found the distance from 
abreast the South Foreland to about 7 miles to the eastward of the Owers— 


1843. 


by Massey's log 84$ miles; by sillometer 823; by tables 85 miles. Moved 
sundry weights aft, viz., boat, brass guns, anchors, oars, &e. : for an instant 
the speed, as shown by the sillometer, diminished to 7:4 miles per hour, 
but it almost immediately increased to the former speed of 8 miles per 
hour. Moved the same weights forward, but conld not perceive any seusihle 
difference in the speed of the vessel. The speed, as shawn by the sillometer, 
varied from 8:1 to 8-2 miles per hour. Tried the speed of the vessel by the 
common log, which gave 8} miles. The sillometer indicated exactly the 
same. At 10 o'cluck, A.M., on Friday, when about two miles past the Nab 
Light, tried Massey's log, and found the distance io near the entrance of 
Portsmouth harbour—by Massey’s log six miles uearly; by sillometer six 
miles exactly. During the passage round to Portsmouth, the speed of the 
vessel was purposely checked, by blowing off the steam, to sce the effect on 
the sillomcicr. The speed, as shown by that instrument, was gradnally re- 
duced from eight miles per hour to four miles, at which point it stood 
sicady. On the order being given for full spced, the sillometer showed a 
gradual increase of speed, till it came to 8 miles per hour, as before. On 
the return of the Lightning from Portsmouth to Woolwich, thc distance 
performed was found to be—by Massey’s log 119 miles; by the sillometer 
118-6. 

* The sillometer has a dial upon deck, which constantly shows the 
number of miles per hour that the vessel is going ; consequently it is easy 
to discover, under all circumstances, what is the best trim of the vessel, and 
ihe most advantageous quantity and distribution of the sails for obtaiuing 
the greatest specd. As the sillometer shows immediately the cffect which 
every alteration in the sails or trim of the ship has on its velocity, it follows, 
also, that ships fitted with the sillometer can constantly maintain the speed 
they may have agreed upon, and so keep company together, and maintain 
the same relative position, though, from the darkness of the night, or 
thickness of the weather, they cannot see each other. To ascertain the 
distance run after any number of hours, it is simply to take the number of 
minutes one of the watches of the sillometer has gained over the other, and 
to multiply that number by six, which gives the distance run in miles. 

“ The Marine Thermometer.—The trials with this instrument on board 
the Lightning, commenced at 11 o'clock on Thnrsday morning, October 13, 
previous to leaving Woolwich harbour, aud on taking the centigrade, it was 
found to be 12°, At 25 minutes past three o'clock p.m, in five fathom 
channel, cant-shoal, depth of water about I6 feet, it indicated 13:25^. In 
23 fect denth of water, as stated by the pilot, it indicated 15°25°; off 
Dover 16°; and in Portsmouth harbour, 14:2. From these indications it 
appears that the marine thermometer in its variations followed the inequali- 
ties of the bottom of the sea, so far as these inequalities could be ascer- 
tained from the heaving of the lead, or from the information of the pilut— 
that is, on the aproach of shoal water the thermometer fell, and on the ap- 
proach of deep water it rose, and distinguished the difference very dis- 
tinctly and rapidly, according to the transition from shallow to deep water, 
and vice versd. li may, therefore, be inferred that the marine thermometer 
would indicate the approach to rocks and icebergs, from the influence these 
bodies are known to have on the temperature of the sea for a considerable 
distance.” The dial of the marine thermometer is also on deck, and shows, 
by inspection merely, the exact depth of water in which the vessel may be 
sailing at the time. 


SuxpERLAND Harpour Froatinc Dock.—Apylication is intended to be 
made in the ensuing Parliament for an act to authorise the Wear Commis- 
siouers to convert the lower part of the Tidal Harbour of Sunderland into a 
Floating Dock, by a course of dams, piers of masonry, with navigable gates 
between, across the River Wear. The works are iotended to confine or im- 
pound seven feet of water above the low water-mark of the average spring 
tides in this part of the harbour; 100 acres of water will thus be rendered 
available to shipping, producing at Pallion a depth of five feet in the Channel, 
and at the Folly End an average depth of 12 feet. Facilities for moving ships 
in and out of loading berths, and increased accommodation for ships of 
a larger class, will thus be secured. The navigable gates to be each 80 feet 
in width of opening, with sluices or slackers in them for letting off the water 
when required. These gates are proposed to be left open till three hours 
after high water, or until the water has ebbed ovt to the height above spe- 
cified, Ample time will, therefore, be given fur ships passing outwards. 
The gates are to remain closed until the tide has again flowed to the level of 
the confined water, of three hours flood, when the tidal water will force them 
open, and the navigation of the stream will again procecd as at present. It 
is also proposed to construct a Tidal Dock or Basin, to contain 25 sail of 
vessels, for the purpose of having an entrance to the great Dock always 


available. Mr. Murray, the Commissioner’s engineer, has prepared the 
necessary plans for the intended works. The Parliamentary plans have been 
lodged. 


Tne New Barracks ar Presroxn.—We understand that the plans and 
Specifications for the vew barracks at Fulwood, uear Preston, have at length 
passed, and reccived the confirmation of the Hon. Board of Ordnance. 
They will be on the most magnificent and complete scale, supetinr to any in 
the kingdom, to accommodate 2,000 men, with stabling for 750 horses.— 
Preston Chronicle. 
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INSTITUTION OF CIVIL ENGINEERS. 


Tue Councit of the Institution of Civil Enziacers have awarded the 
following Trtvorp and Waren Premiums for 1512. i 

Robert Thomas Atkinson, M. Inst. C. E., for his Paper ** On the sinking 
and tubbing, or cntřering of Pits, as practised in the Coal Districts of the 
North of England," a Telford Medal iu Silver, and Books. 

William Cotton, for his “ Memoir of Captain Muddart," a Telford Medat 
in Silver. 

Chevalier Frederik Willem Conrad, for his “ lMistory of the Canal of Kat- 
wyk, (Holland,) with an Account of the Principal Works upon it," a Telford 
Medal in Silver, 

James John Wilkinson, for his “ Historical Account of the various kinds 
of Sheathing for Vessels,” a Telford Medal in Silver. 

Thomas Casebourne, M. Inst. C. E., for his “ Description and Drawings 
of part of the Works of the Ulster Canal,” a Telford Premium of Books. 

^ Thomas Girdwood Hardie, Assoc. Inst. C. E., for his “Description and 
Drawings of an Iron Work in South Wales," a Telford Premium of Books. 

Charles Nixon, Assoc. Inst. C. E., for his ^ Description and Drawings of 
part of the Tunnels on the Great Western Railway,” a Walker Premium of 
Books, 

Alexander James Adie, for his ** Descriptions and Drawings of the Bridges 
on the Preston and Bolton Railway,” a Walker Premina nt Books. 

John Brannis Birch, Grad. Inst. C. E., far his “ Description and Drawings 
of the Bridge at Kingston-on-Thames,” a Walker Premium of Bonks. 

Robert Richardson, Grad. Inst. C. E., for his “ Description and Drawings 
of part of the Works of the London Docks,” a Walker l'reinium of Books. 

James Combe, Assoc. Inst. C. E. for his ** Description and Drawings of 
Messrs. Marshall’s new Flax Mill, at Leeds," a Walker Premiont of Books. 

Charles Denroche, Grad, Inst. C. E., for his “ Description and Drawings 
of the Apparatus used for Compressing Gas, for the purposes of Illumina- 
tion, &c.," a Walker Premium of Books, 

Adrian Stephens, for his '* Description of the Explosion of a Stean: 
Boiler at the Penydarran Iron Works, South Wales,” a Walker Premium of 
Books. 

George Ellis, Grad. Inst. C. E., for the Drawings illustrating the “ Des- 
cription, Specification, and Estimates of the Calder Viaduct, on the Wishaw 
and Coltness Railway; with the Series of Experimenis on the deflection of 
Trussed Timber Beams for that work, by John Macneill, M. Inst. C. E," a 
Walker Premium of Books. 

Thomas Chalmers, Grad. Inst. C. E., for the Drawings illustrating the 
** Report on the Sinking of two experimental Brick Cylinders, in an attempt 
to form a Tunnel across the River Thames, by John Isaac Hawkins, M. Inst. 
C. E." a Walker Premium of Books. 


THE NILE. 


The following account of ihe plans adopted by Mehemet Ali for carrying 
into execution the improvements of the Nile, first conceived by the Emperor 
Napoleon, is transmitted to Paris by Dr. Labot, who arrived lately in Egypt. 
'The first great work is to be the establishment of a bridge of 83 arches, 
running from the point of the Delta to cach of the opposite banks of botlr 
branches, similar to the Pont-Neuf at Paris. On each side of the spur, a 
sluice is to be formed for the purpose of Navigation. All the 83 arches are 
also to be furnished with flood-gates of iron or wood, to be opened or shut. 
according to the wants of traffic and navigation. A tunnel is to be cat 
through the spur of the Delta, forming a communication between the two 
branches of the river. Canals arc also to be cut from cach branch ruuniog 
to the east and the west, with various minor chanuels, with sluices for the 
commerce and irrigation of the country. Above the bride, the Nile is to be 
embanked on each side, so as to keep the water always within a certain 
level. All these embankments will be faced with masonry to give to them 
solidity and beauty. Concrete will be used for all the submarine works, and 
the rest will he done with squared stone, rubble, and bricks. These mate- 
rials are found in abundaace in Egypt, and even in the immeiliate neigh- 
bourhood of the works. Artificial pozzolano is in general usc, being ob- 
tainable in all parts of the eountry from pnlverised bricks. This matter, 
which is analogous to that praduced by volcanos, being mixed with lime and 
rubble, form what is called beton or conercte. Before the discovery of this 
pozzolano, which costs 5 fr. the cubic metre on the spot, it was formerly 
brought from Italy, at the expense of 15 fr. or 50 fr. the cu'iie metre. The 
cost of the bridge has been estimated at 7,000,000 fr., and cannot exceed 
10,000,000 fr. When once the materials are collected, it. will require no 
more than. three ycars for 5000 men to enmplete this colossal undertaking. 
which will vie in grandeur with the celehrated monuments of ancient Egypt 
According to a calculation recently made by n Parisian engineer, it appears 
that the present irrigation of Egypt, though very limited in eompurison to 
what wil now be accomplished, costs the labour of 200,000 oxen and 


100,000 men. 
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MISCELLANEA. 


Tur Tous or Naro.eon.—The construction of the tomb of the Emperor 
Napoleou is about to be commenced, and for the last few days a model of 
the work has beeu exposed to public view at the luvalides. An equestrian 
statue of the Emperor is to be placed in the middle of the great court, and 
on the pedestal will be represented thc arrival of his ashes at the place where 
they now lie. The entrance of the crypt destined to receive the Emperor's 
mortal remains will be ornameuted ou each side by two gigantic statues and 
two lions couchaut. This eutrance will be surmounted with an altar on 
spiral columns. The present grand altar aud its rich canopy must be 
removed to admit of this arrangement. 


Tue TUILERIES AND THE LovvnE.—The Globe notices a rumour, that du- 
ying the next session of the Chambers the plan for uniting the palaces of the 
Tuileries and the Louvre by a screen, resembling in architecture the facade 
front of the Quay de Louvre, and thus forming one of the finest squares in 
Europe, will be presented. The centre will, it is said, according to this 
project, be ornamented with an equestrian statue of the Duke of Orleans, 
and the works are to be entrusted to the direction of the Civil List. The 
expense to be divided into thirds: one to be borne by the Civil List—one 
by the State—and the last by the city, to he laid out in embellishments. If 
this project be adopted, the idea of purchasing the site bounded by the 
Pont-Neuf, the Quais d'llorloge and des Orfevres, and the Rue du Ilarlay 
will be relinquished, and the new wiug or screen of the Louvre will be ap- 
propriated to the Royal library. 


Tur New Corn ExcHaNGE, Grascow.—The spacious and beautiful 
hall which has been erected in Hope-strcet as a Corn Exchange, for the ac- 
commodation of those engaged in the grain trade, was opened ou Wednesday 
23rd November, for the first time, when the respective stalls were taken 
possession of by their tenants, aud a good deal of husiness transacted. As 
this building, independent altogether of the important object it is destined 
io serve, is au ornament of a very high order to that part of the city iu 
which it has been erected, we deem it worthy of a special notice, The ex- 
terior is finely relieved Uy a handsome range of Roman windows, and is de- 
corated all round the spot with a massive balustrade, while the eutrance 
which fronts Hope-street, is adorned with a beantiful portico, formed of 
Corinthian columns, 25 feet in height, finished with a correspouding en- 
tablature and pediment. The front has been designed in a style of great 
chasteness and purity, the work executed with much skill, aud the entire 
building presents a noble and imposing appearance. The hall within is ex- 
ceedingly spacious, and has a very striking aspect, beiug of a coustruction 
altogether different from that of any other building in the city. It is en- 
tirelv lighted from cupolas tastefully introduced into the panels of the ceil- 
iog, and ornamented by a magnificent lanteru light 50 feet by 30, formed iu 
the centre of the building, and supported by eight columns, fluted, and or- 
namented in the Corinthian style. The dimensions of the hall are 80 feet 
by 57 ; the height of the ceiling 22 feet ; and, viewed as a whole, it has an 
exceedingly light and elegant appearance. There have been erected round 
the hall 36 stalls for the grain merchants, so formed as to give facilities for 
exposing their samples, for writiog, and otherwise carrying on business. 
They are let at the rate of 107. eaeh per annum, and we understand that 31 
of them have already beeu taken, the name of each tenant being paiuted on 
his stall. Underneath the hall, which is reached by a short flight of stairs 
from the pavement, is a large grain store, perfectly capable of containing 
nearly 800 tons of grain. The building, so creditable to the parties chiefly 
connected with the graiu trade, with whom it originated, has been built by 
subseription shares of 502; and the speculation bids fair for being a very 
profitable one. The architects are Messrs. Brown and Carrick, who, 
throughout the whole details, have manifested a degree of taste, skill, and 
ability, which cannot fail to add to their reputation.— Glasgow Chronicle. 


STATUE OF THE QUEEN AT EorNnvRGH.—AÀ colossal statue of ller Ma- 
jesty Queen Victoria, is now being executed in freestone, by Mr. Steell, 
sculptor, and which is to be placed in the north front of the Royal Institu- 
tion, Prioce’s-street. One stone is upwards of 22 tons weight: aud was 
brought from the Binny Quarry to town on a wagon drawn by 16 powerful 
horses, assisted at certain difficult parts of the road by a number of Mr. 
Lhind’s men. lt was safely lodged in a large wooden building. Bread-street, 
where Mr. Steell is already far advanced in the formation of this gigantic 
structure, and which, when completed, will weigh altogether upwards of 90 
tons. From the well known talents of the artist, the beauty and solidity of 
the Biuny stone, and the commanding situation it is to occupy, this statue 
of our beloved Sovereign cannot fail to be an object of great attraction, and 
will complete the beauty of the splendid building it is intended to adorn. 


ARCHITECTURAL Remains IN Asta.— The Commerce states, that 
“most favourable news had been received from M. Tessier, appointed to 
direct the expedition sent to Magnesia, in Asia Miunr, in order to raise the 
remains of the temple of Diana Leucophica. lt appears that many more 
objects had been discovered than was originally expected, amongst others 
several columns in complete preservation, with their capitals sculptured with 
extreme delicacy, besides 12 bas-reliefs admirahly executed, aud a number 
of statues. The most friendly aid had heen afforded by the French author- 
ities in the Levant, and it is expectcd that a brilliant harvest is being reaped 
for the Academy des Beaux Arts at Paris." 


(JANUARY, 


Tre New Roya ExcuaxGE.—Notices have been given by the city 
authorities for pulling down the mass of building in front of the Bank 
(known as Bank-buildings) in the course of the spring, aud the space, when 
cleared, is to be the site for the statue of the Duke of Wellington, imme- 
diately in front of the great portico of the Exchange. The progress made 
in the building itself is most astonishingly great, reflecting the highest credit 
upon Mr. Tite, the architect, and Mr. Jackson, the contractor. In the 
course of this year the work will be in great forwardness, and it will cer- 
tainly be finished iu the summer of the following year. The sculpture of the 
pediment Mr. Westmacot undertakes to complete by the 1st of May, 1844. 


TimBER Tank.—A wrought iron cylinder, 51 feet long and 6 feet diameter, 
has heen erected in Portsmouth Dock Yard, for the purpose of ** Burnet- 
tizing” timber under pressure. lt is composed of plates half an inch thick, 
aud double rivetted, and the ends are of cast iron, with doors 2 feet 6 inches 
square, for the admission of logs. It is fitted with two air pumps of 14 
inches diameter, for extracting the air, and two force pumps for increasing 
the pressure when filled with the solution. On a trial lately made before 
the Admiralty engineer Mr. Kingston, the cylinder having heen charged with 
20 loads of timber, the air pumps which are arranged to be driven hy Lord 
Dundouald's rotary cugine, were set to work, and a vacuum of 262 inches 
was obtained in 30 minutes. A cock in the connecting pipe was then 
opened, and the solution rushed iuto the vacuum from the cistern. When 
the cylinder was filled with the solution, the force pumps were set to work, 
aud the pressure was raised to 200 lb. ou the square inch. Under this 
pressure there was not the slighest leakage from any part of the cylinder, 
nor from the doors. The timber was removed on the following day, and a 
log was cut up, when it was found that the solution had penetrated to the 
very centre, and completely saturated it. The pressure at which the appar- 
atus is in future to be worked, is 100 1b. on the square inch, as this is found 
to be sufficient for the due saturation of the timber within 24 hours, under 
the process of previous exhaustion of the air. The whole of the work was 
executed by Messrs. W. Fairbairn and Co., of London, and the cylinder 
rivetted up by their patent rivettiug machine, to which its great tightness 
may be attributed, 


New Inon STEAMER, “THe Macictan.”—An iron vessel, of 360 tons 
burthen, huilt by Messrs. Ditchburn and Mair, with engines of 110 horse 
power, by Messrs. Penn and Son, and fitted with Morgau’s pateut wheels, 
tubular boilers, and lIoward's cooling apparatus, was tried during last month, 
and has proved to be a first-rate steamer; in point of speed she is not to be 
excelled. The following account of experiments we extract from the Wool- 
wich correspondent of the 7imes :—The experiments were made on the 16th, 
17th, aud 18th of November. The vessel left Woolwich about ten o'clock, 
a.m.. an the 16th, and in about half an hour afterwards passed the ZÀeda- 
manthus, which had left Woolwich at nine o'clock. At about half-past 
11 o'clock she stopped for a few minutes at Gravesend, and then proceeded 
with a stroug breeze ahead, and adverse tide, and at a quarter past one 
o’clock passed the Nore-light vessel; arrived at Ramsgate at 25 minutes past 
four o'clock, when the weather was so severe, that none of the London steam- 
vessels arrived during the cnurse of day. The weather continued so bois- 
terous during the 17th, that the 7l'idgeon steam-vessel was under the neces- 
sity of putting into Ramsgate harbour at an early hour for shelter. Tbe 
Magician, however, left Ramsgate shortly after 11 o’clock, a.m., the wind 
blowing at the same time a strong breeze from the eastward, and at 53 mi- 
nutes past 12 o'clock passed Dover Pier, with a very heavy searunuing. At 
24 minutes past oue o'clock, when opposite Folkstone, she put back for 
Ramsgate, where she arrived at 44 minutes past three o'clock. On the 18th 
the Magician left Ramsgate at 17 minutes past ten o’clock, a.m., with flood 
tide, and at 14 minutes past three o’clock, p.m., arrived off Woolwich. The 
average speed of the engines from Ramsgate to Woolwich was 353 revolu- 
tions per minute, length of stroke three feet six inches, height of steam- 
gauge seven inches, height of barometer 284 inches. The boilers are cou- 
strncted on the tubular principle, very small, aud generate steam well. The 
consumption of coal was about 6lb. per horse-power per liour, and the vessel 
was found to be extremely easy aud dry in a heavy sea. The average speed 
of the vessel from Ramsgate to Woolwich, the distance being estimated at 
85 miles, in five hours, was equal to 14 knots, or 17 statute miles per hour. 


Dover.—Few persons are perhaps aware that our harbour commissioners 
have determined upon making the most extensive alterations and improve- 
ments for widening and generally enlarging the harbour; so extensive, no 
doubt, as to leave it beyond a matter of question that the Government intend 
making Dover harbour one of refuge. All the “ old bnildiugs," including the 
Dover Castle Inn, Amherst Battery, and the warehouses aud buildings occu- 
pied by Messrs. Gilbee, Norwood, Spice, Dennis, Clarke, and others, are to 
be pulled down, and their sites thrown iuto the harbour. The whole of 
Union street also is to come down, with the exception of Messrs. Latham’s 
Bank and the York Hotel. The railway will clear away Beech-street, the 
whole of the Sonth Pier houses, and a part of Seven-star-street, which will 
include nearly all the shipwrights in Dover, not eveu excepting Mr. Duke, 
whose residance will also come down. These changes must have an extra- 
ordinary effect on all the trades of Dover, who will speedily be called into 
action for the purpose of supplying the “ houseless wanderers” with places 
wherein to hide their heads.— Dover Telegraph. 
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New Locomotive ExcixE—' Tug Max or KewT."—Messrs. Rennie 
have turned ont another locomotive that promises to excel the “ Satellite,” 
sent out by the same firm about 12 months since, and which has been work- 
ing on the Brighton Railway with so much satisfaction and economy, the 
average consumption of coke being not more than 20 lbs. per mile, with a 
train of eight or nine carriages. It lately performed the distance from 
Croydon to Brighton, 402 miles, with six carriages, in 52 minntes, including 
three stoppages of three minutes each, which deducted, make the actual time 
running only 43 minntes. During the whole period of 12 months it has 
been running not one shilling has been laid out for repairs. ‘Tbe Man of 
Kent" promises even to excel these excellent qualities of the “ Satellite ;” 
it is a splendid specimen of engincering work. and possesses several im- 
provements; among others is an important one of encasing the cylinders, 
which sre 15 inches diameter, with a jacket, which will always be kept 
charged with hot steam; a second improvement, is the introductinn of a 
damper, so constructed, that the apertures of the tubes next the smoke-box 
may be wholly or partially eclipsed simply by the driver turning a handle, 
which regulates the draft of the engine to the greatest nicety; a third 
improvement is in the regulator, which is generally cirenlar consequently difti- 
cult to keep tight—it is now a slide valve. The centre of gravity is kept 
down by the spring being below instead of above the axles, as usual. We 
hope next month to be able to give some account of its performance. 


SovrH EasrEnN Rarrway Wonxs.—The stupendous works now pro- 
ceeding for the formation of the South Eastern Railway between Dover and 
Folkstone are rapidly progressing, and extensive preparations are making to 
throw down a large portion of Rounddown cliff, just beyond the Sliakespeare 
tunnel, tn make way for the sea wall. During last month experiments were 
made by the miners below the cliffs, under the superintendence of Lieut. 
Hntehinson, and General Pasley is expected to be present at the grand ope- 
ration; this blast is to be effected by the enormous charge of 18,000 tbs. of 
gunpowder; it will be exploded by the electric spark from a galvanic bat- 
tery, carried by conductors 1,000 yards in length. The experiments have 
hitherto been quite satisfactory, and it is expected at once to dislodge a por- 
tion of the cliff many tens of thousands of tons in weight. 


COMPARATIVE Cost oF ENGLIsH AND FonrtGN Rarbways.—In Mr. 
Robert Stephenson’s elaborate and important report, addressed to the direc- 
tors of the Sonth Eastern Railway, on the system of railways, as now pro- 
jected by the French government, he gives an analysis of the cost of rail- 
ways in England, selecting three lines—the Northern and Eastern, the York 
and North Midland, and the Birmingham and Derby—as cases similar in 
their resnlts to those in France now under consideration; from this, and also 
an analysis of the cost both of the Belgian and French lines, it appears the 
average cost per mile of the English lines is 25,1504, the French lines, 
23,0007., and the Belgian lines, 16,2064; thus showing a difference in the 
cost in favonr of the Belgian lines over the English of no less a sum than 
9,2447. per mile, and over the French of 6,7947, 


Bunxisc Lens WORKED BY THE DRUMMOND OR Oxy-HyproGen 
Licur.—A colossal burning lens, three feet in diameter, and weighing 5 cwt., 
has been erected in the Royal Adelaide Gallery, intended to he worked by 
the Dinmmond, or oxy-hydrogen light. Some private experiments of this 
power of the Drummond light have taken place, when it was found that the bulb 
of a differential thermometer introduced into the focus, at a distance of 16 ft., 
was sensibly affected, and a picce of phosphorns introduced in the same 
point was fused. It has long been asserted that the heat accompanying 
light ohtained by artificial means does not produce heat capable of being 
transmitted and concentrated through lenses; these experiments fnlly prove 
the contrary. 


Price or Gas,—Gas is manufactured in Manchester by the Commis- 
sioners of Police, and though sold at from 5s. to 6s. the 1,000 cubic feet, 
yields a revenue of 12,0007., or 15,0007. per annum to the town. The large 
consumers pay 5s. the 1,000 feet. [In Dublin the charge, when burnt by 
meter, is 10s. the 1,000 feet, and the quality so inferior in illuminating 
power, as to require the holes in the burners to be about double the ordinary 
size. lfour civic anthorities would follow the example of the Manchester 
Commissioners, it might prevent the necessity for a burgh rate, and confer a 
boon on the gas consumers. ] — Dublin .dvertiser. 


Aw Immense Brock or GRANITE bas been landed at Mr. Tuckvill’s 
wharf, Greenwich; it is from the Haytor Company’s quarries, Dartmoor ; 
measuring 10 feet 6 inches square, and weighs 22 tons. It is to be used as 
a covering for a mausoleum in Kensal-green Cemetery. 


Beit Rock Licurnovse.—During the late heavy gales which have done 
$0 much damage to shipping, particularly between the !9th and 23rd of 
October, the sea sprays appear, by the monthly returns from the Bell Rock 
Lighthonse, to have risen upon the building to the height of fram 60 to 90 
feet evcry tide. V hile this heavy sea ran, one of those great detached masses 
of stone familiar io the pep ikeepers by the name of “ Travellers." was forced 
across the rugged surface of the rock, about 100 yards to the lighthouse, 
where it destroyed part of the cast-iron landing wharf. This stone measnred 
about 7 feet in length, 3} feet in breadth, 22 feet in thickness, and must have 
weighed about 4 tons. To prevent mischiet by the movement of these great 
Stones, the lightkeepers are provided with quarry tools, with which they 
brcke it p and arrested ifs progress, but it was no easy task from the run of 
the sea. ‘The heaviest seas whieh visit the Bell Rock are from the North- 
east, but the present gale was chiefly from the North. west ; and il is nota 


little remarkable that the Frith of Forth was but little affected during this | 


storm above the Island of May. 
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Quarrying Stones— Another. remarkable esample of the contributions of 
Science to the arts of life is derived from the properties of heat, as applied 
in the East to quarrying blocks of stone, when the object is to excavate huge 
blocks from the surrounding mass. A groove is cut some 2 inches in depth in 
the required direction; this done, the groove is filled with fuel, which is kept 
lighted until the rock is highly heated. The rock then is, of course, ex- 
panded by the action of the heat; the fuel is then swept away, and eold 
water immediately poured into the gro ve. The sudden contraction causes 
the block instantly to split off. The same principle is daily exhibited on our 
tables. _ lf a heated. glass be suddenly filled with cold water, it immediately 
breaks in pieces. In this way blocks 80 ft. long and 6 thick are easily taken 
off with no other labour than that of chiselling out the groove. A similar 
example of the application of science to the economy of power is exhibited 
in France in the qnarrying of millstones. They are required, as you are well 
aware, to be circular and flat—cylinders with a very small altitude compared 
with the diameter—and the stone from which they are made is exceedingly 
hard. The mode of quarrying them is this:—A very high circular column 
of stone is wrought out of the requisite diameter. To slice off portions of 
this, such as are required by the commun stone saw, would be a work of 
immense labour, a quite different agent is employed. At regular successive 
distances grooves are eut around the column, into which are driven dry 
wooden wedges at evening, The dew which falls during the night being ab- 
sorbed by the wood, causes it to expand with a power so irresistible, that 
all the stones are found properly cracked off in the morning. —Dr. LARDNER: 
Lectures in the United States. 


SEYSSEL AsrHALTE.—Mony of our readers, may remembir that some y ears 
ago, and previonsly to the introduction of asphalte into this country, we 
expressed our admiration of the pavement, composed of that substance in 
Paris, and especially of that in the Place de la Concorde, the whole of which 
has heen long since paved with asphalte. [t now behoves us to point out the 
piece of Seyssel asphalte laid down in April, 1838, in Whitehall. opposite 
the Horse Guards. as equal to the pavement in the Plice de la Concorde. 
or in any part of Paris, and considering that its thickness is only half an 
inch, its having so long stood the traffic of so great a thoroughfare without 
any apparent change, except a greuter smootliness of surface. is very re- 
markable.— Times. 


NOTICES ON TIIE STEAM ENGINE, &c, IN REPLY TO 
CORRESPONDENTS. 


We have been reqnested to correct certain alleged crrors iu our review 
of the Appendix E, F, to Tredgold, given last month. In reference to the 
engines of the Dee and Solway, a Greenock correspondent says—* The air- 
pump rods are cased with gun metal, and the iron at the lower end is secured 
by a brass flange jointed and screwed to the bucket, so that no part of the 
iron is exposed to corrosion from the salt water, The upper and under 
portions of the D valves are connected with three rods. (ls the writer of 
that article aware that Maudslays have only one vod in the engines of the 
“Great Western”) Theholding down bolts were made as requested by the 
engineer appointed to inspect the engines." 

Onr readers will probably recollect that our objection to the air-pump 
rods of these engines was, that they were cased at all. We have known 
instances in which this casing stripped off, and have heen informed that some 
such accident did actually occur to the engines of the Dee or Solway. The 
expedient referred to by onr correspondent, of covering up the end of the 
rod with a brass flange will, we fear, go but a little way in obviating the cor- 
rosion to which we adverted, for it is not at the extreme end of the rod, but 
at the neck of the rod, where any injurious corrosion takes place. The 
water iosinuates itself to a certain depth between the brass of the bucket- 
eye and the iron of the rod, and eats its way up beneath the casing. We 
have known air-pnmp rods to be rendered unserviceable by this species of 
corrosion, when their extreme ends were comparatively uninjured. 

The allusion to the practice of Messrs. Maudslay is, we suppose, intended 
to show that our strictures were shallow and hypercritical. Upon this point 
we shall leave our readers to form their own opinions, and shali content onr- 
selves with expressing our gratification that Messrs. Scott and Sinclair have 
relinquished their old system in favonr of that which we have all along 
recommended. lt forms no part of our function to inquire at whose instance 
the holding down bolts, or any other part of an engine have bcen constructed 
in an objectionable manner; our purpose is not to find fault with any one par- 
ticular party, but merely to express our conviction that certain practices are 
bad, and ought to be exploded. We war not with individuals but with 
errors. 

Another 


45 (i ) given in the notes on “Steam Navigation" in our last 
a [4 


Greenock correspondent informs us that the formula 


month's number has been “ altogether misapplicd." because, indeed, we have 
alleged it to express “ the rise or fall in temperature due to compression or 
rarefaction, without reference to initial density." Our correspondent favours 
us with an algebraic formula to prove his position, but our pages do not 
contain the allegation he charges upon them, we, therefore, think it ncedless 
to give the paper an insertion. 
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LIST OF NEW PATENTS. 
GRANTEO IN ENGLAND FROM NOVEMBER 25TH TO DECEMBER 22np, 1842. 
Sir Mouths allowed for Enrolment, unless otherwise expresssd. 


Felix Napoleon Target, of Blackheath, gentleman, Leou Castelaine, of 
Backlane, Shadwell, chemist, and Adolphe Aubril, of Back-lane, aforesaid, 
artist, for “a new method of refining or manufocturing sugar.” —Sealed 
Nov. 25. 

James Smith, of Coventry, card stamper, for “ improvements in wearing 
ribbons and other ornamented fabrics." —Nov, 25. 

Charles ITeard Wild, of Birmingham, enginecr, for “an improved mode of 
constructing floors for fire-proof buildings." —Nov. 25. 

Isham Baggs, of Wharton-street, in the county of Middlesex, chemist, for 
* improvements in producing light.”—Nov. 25. 

Frederick Oldfield Ward, of St. Martin’s-lane, gentleman, and Mark Free- 
man, of Sutton, in the couaty of Surrey, gentleman, for “ improvements in 
candlesticks, opparatus, ond instruments employed in the use of candles and 
rushlights.—Nov. 25. 

Pandia Theodore Ralli, of Finsbury-circus, winc-merchant, for “ improve- 
ments in the construction of railway and other carriages, and in apparatus con- 
nected therewith.” —Nov. 25. 

William Henry Fox Talhot, of Lacock Abbey, Wilts, Esq., for *' improve- 
enents in coating or covering metals with other metals.”—Nov. 25. 

Thomas Shausell, of Birmingham, agent, for “ certain improved machinery 
Jor cutting or shaping leather, paper, linen, lastings, silks, and other fabrics." 
—Dee. 3. 

Ebenezer Timmis, of Birmingham, manufacturer, for “ improvements in 
apparatus used for arresting the progress af and extinguishing fire?’ —Dec. 3. 

Edward Cobbold, of Melford, in the county of Suffolk, clerk, M.A., for 
“6 improvements in instruments for writing or marking, part or parts of which 
improvements are applicable to brushes for water-colour drawing."— Dec. 3. 

John Stubbins, of Nottingham, hosier, for “improved combinations of 
machinery te be employed for manufacturing certain parts of articles in 
stocking or lace fabries.’—Dce. 3. 

Don Pedro Pouchant of Glasgow, civil engineer, for “a certain improve- 
ment or improvements in the construction of machinery for manufacturing 
sugar." —Dec. 3. 

John Sealy, of Bridgwater, merchant, for “an improved tile." 
months.—Dee. 3. 

Charles Heard Wild, of Birmingham, engineer, for “an improved switch 
Sor railway purposes.”—Dec, 3. 

Thomas Howard, of Hyde Chester, manufactnrer, for “improvements 
in machinery for preparing and spinning cotton, wool, flax, silk, and similar 
Jibrous material."—Dec. 3. 

William Wancock, Jun., of Amwell.street, gentleman, for “ improvements 
in bands, straps, and cards for driving machinery and olher mechanical 
purposes” —Dec. 3. 

Frederick William Etheredge, of Frindshury, gentleman, for “ improve- 
ments in the manufacture of bricks, tiles, and other similar plastic sub- 
stances’ —Dec. 3. 

William Henry Stnckey, of Guildford-street, Esq., for * improvements in 
filtering woler, and other fluids.’ —Dec. 3 

William Pope, of the Edgeware-road, ironmonger, for “ an improved stove.” 
—Dec. 6. 

William Oxley English, of Kingston-upon-Hull, distiller, for “ improve- 
ments in purifying spirits of turpentine, spirits of. tor, and naphtha.” —(A 
commnaication.)—Dec. 8. 

William Coley Jones, of Vauxhall-terrace, practical chemist, and George 
Fergusson Wilson, of Vauxhall, gentleman, for '* improvements in operating 
upon certain organic bodies or substances, in order to obtain products or 
materials therefrom for the manufacture of candles and other purposes."— 
Dee. 8. 

William Smith Harris and Septimus Hamels, both of Leicester, cotton- 
winders and copartners, for “ improvements in the manufacture of reels for 
reeling cotton and linen thread.”—Dec. 8. 

William Kempson, of the Borough of Leicester, manufacturer, for “ im- 
provements in the manufacture of muffs, cuffs, ruffs, tippets, wontillas, pele- 
rines, dressing gowns, boots, shoes, slippers, coats, cloaks, shawls, stocks, 
eravats, capes, boas, caps, bonnets, and trimmings for parts of dress?” — 
Dec. 8. 

George Purt, of St. Mary-at-Hill, soda water manufacturer, and William 
pu of Waolwich, engineer, for ** improvements in producing aerated liquors.” 
—Dec. 8. 

Richard Barber, of Leicester, reel manufacturer, for ‘ improvements in the 
manufacture of boots, shoes, and clogs."— Dec. 8. 

John George Bodmer, of Manchester, engineer, for “improvements in the 
manufacture of metallic hoops and tyres for wheels, and in the method of 
fixing the same for use, and also improvements in the machinery or apparatus 
to be employed therein.” —Dec. 8. 

William Edward Newton, of Chancery-lane, civil engineer, for “ improve- 
ments in the construction and arrangement of axles and axletrees for car- 
riages, carts, and other vehicles used an rail or other roads.—( A communi- 
cation.)— Dec. 8. 


William Lomas, of Manchester, worsted-spinner, and Isaac Shimwell, of 


Two 
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the same place, worsted-spiuner, for “ improvements in the monufacture of 
„fringes, cards, and other stmitar small wares, and also in the machinery or 
apparatus for producing the same.” —Dec. 8. 

Jolm Grantham, of Liverpool, engineer, for “improvements in the con- 
structions and arrangements of the engines and their appendages for propel- 
ling vessels on water.” —Dec. 8. 

James Grown, of Soho, Birmingham, engineer, for *Wmprorements in 
steam engines and steam propelliag mochinery."—Dec. 8. 

Benjamin Fnthergill, of Manchester. machine-maker, for “ improvements 
in machines called mules, and other machines for spinning cotton, wool, and 
other fibrous substonces.”—Dcee. 8. 

Percival Moses Parsons, of Waterloo-road, Surry, civil engineer, for “ im- 
provements in steam engines and boilers, and in motiwe machinery connected 
thereicith." — Dec. 8. 

Charles Keene, of New Bond-street, hosier, for “improvements in the 
manufacture af hose, socks, drawers, gloves, mitts, caps, comforters, and 
cuffs.’ —Dec. 15. 

William Palmer, of Sutton-street, Clerkenwel, manufacturer, for, ‘ime 
provement in the manufacture of condles.”—Dee. 15. 

Thomas Cardwell, of Bombay, in the East Indies, mercbant, for “ime 
provements ia the construction ef presses for compressing cotton and other 
articles."— Dec. 15. 

Moses Poole, of Lincolus-inn, gentleman, for “improvements in dressing 
mill stones.—(A comninnication.)—Dec. 15. 

Charles Maurice Elizee Sautter, of Austin Friars, in the City of Loudon, 
gentleman, for “ improvements in the manufacture of sutphuric acid." —(A 
communication.)—Dec. 15. 

Guillaume Simon Ricbault, of the Sabloniere Motel, Leicester-square, 
editor of music, for “ improvements in apparatus fur exercising the fingers of 
the human hand in order to facilitate their use in the playing of the piano 
Sorte and other instruments.” —(A commnuuication.)—Dec. 15. 

James Winchester, of Noel-street, hatter, for “ improvements in steam 
boilers, and in the methods of applying steam or other power to locomotive 
purposes." —Dec. 15. 

Edward Robert Rigby, and Charles John Rigby, of Gracechurch-street, 
brush manufacturers and copartuers, for “ improvements in the manufacture 
of certain articles in which bristles have been ur are now used."—]Dec. 21. 

Gabriel Hyppolyte Moreau, of Leicester-square, gentleman, for ** improve- 
ments in propelling vessels."—Dec. 21. 

Gabriel Hippolyte Morean, of Leicester-square, gentleman, for “ improve- 
ments in steam generators.” —Dec. 21. 

John Squire, of Ponghill, Cornwall, engineer, for “ improvements in steanz 
boilers or generators."—Dec. 21. 

Taverner John Miller, of Millbauk-street, Westminster, oil merchant, for 
“ improvements in apparatus for supporting a person in bed. or when recline 
ing."—Dec. 21. 

William Bridges, of Birmingham, button-tool-maker, for “improvements in 
buttons.” —Dec. 21. 

Henry Purser Vaile, late of Fleet-street, gentleman, for “ improvements in 
combining mechanical instruments for obtaining power.” —Dec, 22. 

Joseph Beaman, of Smethwiek, Stafford, ironmaster, for * an improvement 
in the manufacture of malleable iron."—JDec. 22. 

William Godfrey Kneller, of Wimbledon, chemist, for “ improvements in 
the manufacture of soda in the evaporation of brine, and in the concentration 
and manufacture of sulphuric acid."—Dec. 22. 

Robert Wilson, manager at the works of Messrs. Nasmyths Gaskell and 
Co., at Patricroft, near Manchester, engineer, for “ improvements in locomo- 
tive and other steam engines.—Dec, 22. 

James Morris. of Cateaton-street, merchant, for ** improvements in locomo- 
tive and other steam-engines." —Dec. 22. 


THE VARIATION OF THE COMPASS. 
Observations made at the Royal Observatory, Greenwich, 
G. B. Arry, Astronomer Royal. 
Mean Magnetic Declination for the month of September, 1842—23° 14" 11 


The observations of the Magnetic Dip are suspended, when they are resumed 
the results will he recorded as usnal. 


New Hyprostatic Excine.—At the Taff Vale Railway, we learn, by the 
Cambrian, that a very complete hydrostatic engine is now at work, for the 
raising and tipping of coal, to be shipped from the terminus of the Taff 
Vale Railway, at the Bute Docks, Cardiff. It is only just set to work, but ex- 
hibits the principle of the hydrostatic balance very beautifully, and with the 
most perfect practical results. 
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BUILDINGS IN BELGIUM. 
By Georce Gopwiw, Jux., F.R.S, &c. 


© Perhaps no study reveals to us more forcibly the socia! condition and 
true feeling of passed generations than that of their mc numents," —M, Guizot, 


Chapter II. 


CONCERNING the age of the Cathedral, there has been some con- 


troversy. Monsieur B. C. Dumortier, a member of the Belgic Cham- 
ber of Representatives and of the Royal Academy of Brussels, (and in 
company with whom the writer had the good fortune to examine the 
building) published first in 1537," some remarks on the Cathedral, 
and then in 1841, a second pamplilet? with a view to prove that the 
nave of the existing building belonged to the 6th century. These 
essays display much learning and ingenuity, but more enthusiasm, and 
this latter has served to blind the writer to all that militated against 
his desire to obtain unlimited reverence for his favourite building, 
and like an unruly Pegasus, has carried him far away from the goal 
he sought, namely the truth. Absence of direct statement by early 
writers that the nave was destroyed, serves to prove to M. Dumortier, 
(as in some similar cases it has been urged by other continental anti- 
quaries) that it has not been rebuilt, and so far from the fact that 
pointed arehes form an essential feature in it being deemed sufficient 
to weaken liis opinion, it is proof strong as holy writthat the system 
of pointed architecture arose in Belgium, and that in the cathedral of 
Tournay is to be found its first out-budding. In confirmation of his 


1 * Revue de Bruaelles," Dec. 1857. 


2 Dissertitios sur Cage de la Cati élrale de Tournai," Bruxellery 184], 
No. 65.—Vor. VI.—Fesrvary, 1847. 


Libro Sancti Martini Tornacensis, 
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opinion, M. Dumortier informed me, that a charter had been recently 
discovered dated 1257, proving that the architect of Cologne Cathe- 
dral was a Belgian. It sets forth that the monks of Cologne, in con- 
sideration of the services performed by Master Gerard, of St. Trond 
( Gerardus de Sancto. Trudone ), in directing the construction uf their 
Cathedral, had assigned to him a certain estate of land. 

Although apart from the present purpose, l cannot avoid repeating 
here a portion of the King of Prussia's speech when laying the first 
stone of the new works in completion of the last mentioned wonderful 
building. “Here where the ground stone lies,” said the king, “ here by 
these towers, will arise the nablest portal in the world. Germany builds 
it—may it be for her, with Gad’s will, the portal of a new era, great 
and good. Far from her he all wickedness, all iniquity, and all that 
is ungenuine and therefore un-German. May dis-uuion between the 
German princes and their people, between diflerent faiths and diffe- 
rent classes, never find this road; and never may that feeling appear 
here, which, in former times stopped the progress of this temple—aye, 
even stopped the advance of our Fatherland. Men of Colagne, the 
possession of this building is a high privilege for your city, enjoyed 
by none other, and nobly this day have you acknowledged that it is 
so. Shouf, then, with me, and while you shout will I strike the 
ground-sione,—shout loudly with me your rallying ery, ten centuries 
old, “Cologne for ever!" And then, while a thousand voices re- 
echoed “Cologne for ever!” the ancient crane on the top of tlie south 
tower was once again put into motion, and was seen slowly raising a 
ponderous stone. The amount both of time and money required to 
complete the Cathedral renders the issue somewhat doubtful. Let us 
hope, however, that this fear may be unfounded, and that this mag- 
nificent building may gradually gain its intended proportions—an em- 
blem of unity, a worthy offering to God, and an ornament to the world. 

To return, however, to Tournay; there is sufficient evidence to 
induce the belief that the Cathedral was founded at the end of 
the 3rd century, and rebuilt about the middle of the 5th century, 
with the aid of Clovis, by St. Eleutherius. Chilpéric in 575, endowed 
the Cathedral largely, and his original deed of gift “cum sigillts,” 
remained amongst the archives of the chapter until they were burnt 
in 1566.3 Louis le-débounaire added to the cloisters of the Ca- 
thedral in $17, and Charles the Simple further endowed it. Soon 
after this, however, namely in 882, the Normans ravaged Belgium 
with fire and sword, and inspired such universal dread, that the 
people, adding to their prayers “from the fury of the Nortli-men, 
Good Lord deliver us,” fled in all directions, Tournay, rich 
and important as it then was, did not escape; the walls and the 
chief buildings were destroyed, and the inhabitants were forced to 
abandon the town, to which it seems they did not return until the 
beginning of the 10th century. At the time of this invasion there can 
be little doubt the Cathedral was pillaged, and partly if not wholly 
demolished; and it is probable that its re-erection was not attempted 
until quite the close of the 10th century, in which the inhabitants 
returned, or rather the beginning of the 11th. All analogy shows that 
earlier than this, the nave and transepts could hardly have been com- 
menced, and that it was probably much later before they were com- 
pleted.* If analogy, however, were deemed insufficient to remove 


3 The deeds must have been very numeraus, if we believe a contemporary 
writer, who says that the melted wax from the seals formed a stream down 

e hill. , . 

i it is but fair towards M. Dumortier to give, in his own words, his argu- 
ment against the assumed destruction of the Cathedral by the Normans :— 

** L'histoire de Ja translation du corps de Saint Kleuthére sous l'véque 
Hédilion en 876, immédiatement avant l'invasion des Normands, nous fait 
connaitre qu'à cette époque l'on avait démoli la chapelle de »4int Etienne, 
qui était située à la suite de la cathédrale. Voici comment sexprime Ja 
chronique écrite au Xle siecle: Presulatum tornacensts ecclesie Heidelone eiro 
prudenti et justo possidente, basilica beati Stephani prothomartyris, que, sila est 
post ecclesiam Christi genitricis semperque virgtnts Marie, destructa Ea dem 

Le soin que prend le chroniqueur à nous apprendre Ja m CR e "s 
chapelle de Sait Etienne annesce (P) a la Cathedrale, indique clairment la 
conservation de celle-ci. Si ce vaste monument, dont l'existence est démon- 
trée et au VIe ct au 1Xe siècle, avait été détruit lors de l'invasion des Nore 
mands, le chroniqueur se serait-il borné à nous apprendre la destruction d We 
de ses parties? C'est ici que s'applique se vicil adage ; inclusion knius. Ct- 


* Elevatio corporis beati Eleutherii tornacensis episcopi et confessoris; MS, in 
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the ground for controversy respecting the age of the cathedral, it would į 
seem to be destroyed by the recent discovery of a M.S. entitled 
* Ritus Officii divini ecclesie Tornac,’ and dated 1650. This gives 
a list of the various fétes formerly celebrated in the Cathedral, and 
points out the 9th of May (which was then annually celebrated), as 
ihe anniversary of the dedication of the church, in the following 
words: “ Dedicatio ceclesie, est festivus dics in populo intra muros. 
Triplex est cum octavá et duplex prime classis ;" and then, “J ideliscet 
nore, anno 1066." — Monsieur T. Le Maistre d’Anstaing, who mentions 
this MS. in his very interesting work on the Catliedral,5 remarks that 
doubtless there were more consecrations than one, as for example that 
of the choir, aud those after partial restorations; but that this being 
the first, was properly regarded as the most important, and, being duly 
observed, had been handed down to the date of the MS. alluded to. 

In a comparatively short space of time after this date, if the his- 
torian Jean Cousin is to be believed,® the choir becoming too small 
and probably being injured by the events of troublous times, was 
cleared away to make room for a more magnificent structure. Cousin 
states, that the first stone of the new choir was laid in 1110; and that 
it was finished about 80 years afterwards or more. His authority for 
this statement, however, does not appear. According to certain old 
chroniclers quoted by M. d’Anstaing, it was vaulted in 1242, at the 
expense of Walter de Marvis; but it would seem that divine service 
had been performed in it previous to that date, its dedication being 
ascribed to the year 1200. 

At the end of the twelfth century, pointed architecture was but just 
developing itself, so that we must conclude either that the choir 
of the Cathedral of Tournay is one of the earliest monuments of that 
style, or that the received statements are erroneons. I am inclined to 
believe the former. 

In concluding these remarks on the Cathedral of Tournay, it is 
gratifying to be able to say, that the sum of £20,000 has been voted 
by the nation (to be expended in ten years) for the restoration of this 
noble building, and that under the direction of M. Renard, the archi- 
tect, there is every reason to expect it will be carried out efficiently. 


When speaking of the Town Hall at Louvain, the writer intended 
mentioning, that what is stated to be the original drawing of the west 
front of the Cathedral of that town is preserved there, together with 
a very elaborate and beantifully executed model of the same in stone 
as it was executed, with a singularly lofty tower and spire in the cen- 
tre, and another on either side of it; only one of the side towers, 
however, is shown. The drawing is on vellum, 9 ft. high and 2 feet 
9 inches wide, and is coarsely but carefully executed. The model is 
about 24 feet high and 7 feet 6 inches wide at the base, and is now iu 
an excellent state of repair. The centre spire, which is said to have 
been above 500 feet high (an extraordinary elevation, exceeding, by 
100 feet, that of the spire af Salisbury Cathedral) was destroyed in 
1606 by a storm, and in its fall ruined the side towers. 


clusio alterius. Ainsi il demeure démontré que la Cathédrale de Tournai ne 
fut pas detruite à cette époque. et qu'elle resista à l'invasion Normande. En 
effet, celui qui a vu ce nolle édifice. et considéré l'épaisseur des colonnes de 
sa partie romane, la solidité des matériaux employés a sa construction, 
n'lhésitera pas à reconnaitre qu'avec de tels matériaux i existait des con- 
ditions de durée que l'on ne retrouve pas dans les églises des provinces 
Rhénanes, et qu'ainsi s'explique pourquoi Nôtre Dame de ‘Taurnai a pu 
résister à une époque où tant d'autres édifices religieux ont succombé. Au 
lieu d'être construite comme les églises des bords du Rhin en um caleaire 
sablonneux, friable et de peu de durée, la basil:que de Tournai est construite 
en caleaire anthraxifére, espèce de marbre tres dur, et faisant feu sous le 
briguet, Pour détruite un édifice aussi gigantesque, et compose de pierres 
aussi solides et aussi massives, 1! faudrait de millers d'ouvriers et un travail 
de plusieurs années. Or, les Normands avaient toute autre chose à faire que 
de passer leur temps à un tel ouvrage. Aussi, tous les chroniqueurs et les 
histariens de Tournai ont parlé de la Cathédrale, et lon ne trunve, dans leurs 
écrits, aucune indication d’où l'un pourrait induire que ce vaste monument 
aurait été détruit et reconstruit à la suite de lepoque carlovingienne. Au 
contraire, preuve certaine que l'édifice etait deja Lien vieux à cette epoque. il 
est constant que le chour roman fut démoli vers la fin du XIe siecle. et qu'en 
l'an 1110, l'an commença Ja construction du chour actuel, l'un des monu- 
ments les plus vastes et les plus hardis de l'art gothique.” 

5 © Recherches sur l Histoire et U.trchilecture de U Eglise Cathédrale de Notre 
Dame de Tournai." 1842. = EN 


S © Histoire de Tournay par Jean Cousin," Douay, MDCXX. 
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The iuterior of the Cathedral affords an excellent specimen of 
pointed architecture. The choir is separated from the nave by a 
highly decorated rood-loft of three arches with nnmerous sculptured 
figures under canopies. Above the loft isa rood of very large size, 
with figures of the Virgin and St. John at the foot (without which a 
rood was not deemed complete) profusely adorned with colours and 
gilding. 

The font, situated at the west end of the nave, has an elaborate 
Gothic crane of iron attached to the wall near it, for the purpose of 
supporting the cover, now removed. One of the chapels in the north 
aile of the nave has a balustrade or low screen of coloured marbles, 
exquisitely sculptured in the style of Louis XIV. And under the arch 
which separates the choir from its side aile,on the aorth side of the 
grand altar, is a sculptured stone tabernacle of very elaborate richness, 
reaching the whole height of the arch, perhaps about 30 feet. Itis 
a hexagon in plan, tapering upwards toa point, and is supported onsix 
small pillars round its circumference, and one in the centre.” 

The pulpits found in the Belgic churches are in many cases re- 
markable for their large size, the profusion ef materials employed, 
and their elaborate workmanship, rather than fur good taste and pro- 
prietv. The pulpit in the cathedral under notice (situated as most 
of them are, on the south side of the nave) represents the conversion 
of St. Paul. The saint and his horse are on the ground; on the west 
side of them stands the figure of a man gazing with astonishment, if I 
remember rightly, at the miracle; a huge mass of rocks and trees sup- 
porting angels and birds forms the chair itself. Behind rise two lofty 
fir trees, from tlie stems of which, about midway, extends the canopy 
or sounding board, adorned with angels and other carved decorations. 

The pulpit in the Cathedral at Malines (a most interesting town) 
represents the same subject, but is differently arranged. St. Paul and 
his horse are on the ground at the foot of a mass of rock furming the 
body of the pulpit. Our Saviour on the cross, the Virgin, and other 
figures, enter "into the composition; a stem of a fallen tree serves as 
3 rail to the stairs: and a continuation of the rock work, from which 
the Holy Spirit in the shape of a dove, descends over the head of the 
preacher, forms the canopy. 

In the church of St. Andrew, at Antwerp, the pulpit represents 
Andrew and Peter called from their nets by our Saviuur. It is as- 
cribed to Van Hool and Van Gheel. The pulpit in the Cathedral of 
the same city is a curious composition, consisting of twining shrubs 
and birds, said to be the work of Verbruggen. This artist also exe- 
cuted the pulpit in St. Gudule, at Brussels, which represents the 
expulsion of Adam and Eve from Paradise, and is perhaps better 
known than any of those I have already mentioned. The pulpit at 
Nôtre Dame, in Brussels, is a representation of Elijah fed by ravens. 
In some cases part of the sculpture is in wood and part in marble; as 
for example, in the Cathedral at Ghent, where the pulpit is uf large 
size and elaborate design, embracing many figures. 

In 1885 the writer laid before the Royal Institute of British Arcbi- 
tects, a series of drawings illustrative of the ruins of the ancieat 
monastery of St. Bavon in the city last mentioned, namely Ghent. 
These remains are situated in the old citadel on the eastern side of 
the town near the Antwerp Gate, a quarter not generally visited. 
They consist chiefly of a large rectaagular building unroofed, the 
remains of cloisters, and a small octagonal building of two stories, 
(known as the chapel of St. Macaire) communicating with the cloisters 
and standing within the square court surrounded by them. The ac- 
companying sketch (Fig. 3,) represents the interior of the lower story 
of the chapel which is much more perfect than any other part of the 
building. It is vaulted with rubble stone with flat shallow ribs di- 
verging from tlie centre, and terminating in large corbels of columnar 
form. The vault has been covered with stucco, and ornamented with 
colours, now for tlie most part destroyed. One of the eiglit sides of 
the building is wider than the others, for the purpose of admitting a 
double archway of the cloisters, and a second side is occupied by an 


7 In the church at Léau, a place little known. there isa tabernacle of 
somewhat similar outline. in the style of the Renaissance, and af very extra- 
ordinary workmanship. 
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altar, the top stone of which is marked, as is often the case with 
ancient altar stones, with five small crosses, one at each eorner and one 
in the centre, the latter being the larger.* Each of the other sides 
has a semi-circular arched way in it. The building is paved with 
black and red tiles about 4 in. square each. 

In the rectangular building and cloisters which present the work of 
several periods, the columns where they remain are very short, and 
have leafed capitals similar to some in Tournay Cathedral. They are 
formed of the grey Tournay stone, and in some few instances have 
octagon shafts as is also the case in the Cathedral. The arches of 
the cloisters were pointed; they were formed of brick, with stone ribs 
and corbels (sculptured with foliage and figures), and were of more 
recent date than the walls. The rectangular building is paved with 
red, yellow, and black, glazed tiles of various shapes and sizes (some 
being very small) disposed in patlerns.? 

The history of this building ranges over a considerable period. In 
the year 636, King Dagobert of France, sent St. Amand to Ghent to 
preach Christianity. St. Amand having made many converts, founded 
two menasteries, one of which wus on the site of the remains in ques- 
tion. A few years afterwards, Allowin, surnamed Baton, was induced 
by the teaching of St. Amand to quit the world, and having given the 
whole of his property to the latter monastery, oblained permission to 
construct a cell in the neighbouring wood, where he died in 654. The 
monastery then took his name, a church was dedicated to him, and the 
whole quarter was termed, for many years, the town of St. Bavon. In 
$16, the monks fled to avoid the Normans, and took refuge in Eng- 
land. John of Gaunt was born in this monastery in [31], and at the 


? The erosses upon ancient altar stones were intended to mark the spots 
anointed with ehrism at its dedication. A Pontifical printed at Rome in 
1595, and now preserved in the British Museum, shows that a bishop when 
consecrating a chureh, was enjoined to mark with his thumb dipped in the 
chrism, twelve erosses on the walls of the church, and others on the door, 
altar, &c. See sirchavlogia, vol. XXV, p. 213, 275. 

? The area of the cloister is about 100 feet square; the diameter of the 
octagonal building is about 20 feet. 
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beginning of the 16th eentury the whole establishment was destroyed, 
in order to construct a citadel on the site.* ^ 

In the “ Notice Historique de Gand” it is stated that in 1067, Bau- 
douin, Bishop of Noyou, and Liebert, Bishop of Cambray, consecrated 
the chureh of St. Bavon, and deposited there, ip a private chapel, the 
relics of St. Maeaire, who, it was supposed, had freed the city from 
the plague by his prayers, some few years before, The style of the 
octagon building before mentioned, still called the chapel of St. Ma- 
eaire, agrees with this date satisfactorily. 1 


CANDIDUS'S NOTE-BOO Kk. 
FASCICULUS XLV. 


" * I must have Ten 
Withal, as large a charter as the w nds, 
To blow on whem I please.” 


I. ALTHOUGH not propounded ez cathedré, the doctrine broached by 
the Premier Professor, has made quite a'sensation, filling all with sur- 
prise, and some with a panic feeling. It is the opinion of more tban 
one in the profession that our architectural Professors are nearly all 
bewitched. As if it was not enough to have Hosking preach down 
Vitruvianism, we have now Cockerell preaching up rank architectural 
Radicalism. He goes to the extent of turning every thing topsy-turvy, 
without regard to those most comfortable of all things—our preju- 
dices. What is to become of our reverence for precedent and autho- * 
rity, if copyism is henceforth to be proscribed, and every one expected 
to give us liis own ideas. 1t may be all very well for those wlio pos- 
sess taste, and have ideas of their own; but then what is to become 
of those poor devils who have none? If they must neither borrow nor 
steal, their fate will be hard indeed. While Professor Pugin would 
merely lead us back to the “dark ages," bidding us look for light and 
enlightenment there, the Royal Academy Professor would fain turn us 
adrift, to grope about in more than Egyptian darkness. Surely it is 
better to be tetliered to a stake witb a yard or two of rope, than to 
haye the precious liberty of rambling at will blindfold among pitfalls 
and precipices. So, at any rate, think some. After copyism has 
served them so well, they must now hear it reviled by the ugly epi- 
thets of “dull” and *unmanly?'! and that by a Professor, too! Why, 
he might as well have called it szzpid and old-womanish, for that was, 
no doubt, his meaning. As to invention, that is, of a truth, most ven- 
turesome work, but then, be it remembered, 


“ Things out of hope, are compass'd oft by vent’ring.” 


If. It argues very great forbearance on the part of Welby Pugin 
that he has not had a fling at Abbotsford, for it is certainly quite as 
miserable and trumpery as any of the architectural “ monstrosities” 
he has shown up in his “Contrasts,” or quizzed in his “True Prin- 
ciples,” although concocted out of the ideas of so many persons who 
were successively consulted by the “ Great Magician,” but who have 
shown themselves to be no conjurors. Stark, Terry, Burn, Blore, 
Atkinson, all prescribed in turn, and bedoctored till they bedevilled it. 
Whichever be the best of Scott's works, Abbotsford is deeidedly his 
worst—mere “Carpenter’s Gothic," and a “ Tea-Garden Castle.” 
Fortunate would it be for the credit of his own taste, and also for the 
eredit of those employed upon that pet fancy of his, were it to be 
demolished at onee, instead of being piously preserved as a monu- 


19 The abbot and monks were removed to the cathedral church of St.John 
the Baptist, in the ciny of Ghent, trom that time called the church of St. 
Javon. 
E n | cannot omit mentioning with reference to Ghent, that M. L. Roelandt 
to whom the city is indebted for many important buildings, (amongst them 
the most elegant little theatre and ball-room that l know of,) is engaged 
upon a new Palais de Justice of large extent. The window dressings ot. the 
principal floor have more than ordioary imp rtanee given to them. and form 
a principal feature iu the façade. ‘They consist each of two disengaged 
Corinthian columns supported on corbels, with entabliture and pediment, 
and corresponding pilasters on the face of the building. 
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ment of Scott's viz/uosily in architecture. Attempts in the Gothic 
style by Scotch architects are almost without exception intolerably 
bad, many of them utterly contemptible. Taymouth Castle, about 
which the newspapers made so much fuss a few months ago, is in 
point of architecture, most miserable. The noble owner of that big 
house posscsses an infinitely superior specimen of architecture in a 
small one called the Forest Cottage, which he has lately erected in 
Inveroraa. Homely in character, as its name denotes, yet at the same 
time something more than a mere cottage, it idealizes that character 
most happily, bringing forward some of its most picturesque traits, 
witheut any paltry affectation. It is withal eminently picturesque, 
which is more than can be averred of those things which pretend to 
be “ Picturesque ” by title, and for the nonce. 

III. That the lord of Abbotsford himself could be sufficiently severe 
upon other persons’ architectural whims, is evident from a postscript 
of a letter of his to Mr. Morritt, of Rokeby Park, and who was then 
at Brighton; saying, * Will you do me a favour? Set flre to the 
Chinese stables, and if it embrace the whole of the Pavilion, it will 
rid me of a great eye-sore? !! As this was written in the February 
of 1826, immediately after the crash that laid low bis fortunes, and 
reduced him to beggary—at any rate to that sort of nominal beggary 


which thousands would call luxurious affluence—hardly is it to be | 


supposed that his so expressed opinion of the Pavilion at Brighton 
was a mere sally of wantonness and gaicié de cœur. The Pavilion 
might have been rendered a good specimen of the style it pretends to, 
and so far have been satisfactory, whatever may be objected to the 
choice of such style for such purpose. Instead of which it is a finical 
and insipid, not to say paltry imitation of that style, with little charac- 
ter than that of toyisbness and gimcrack, certainly with no “ hearti- 
ness of character ” about it, nor any gusto. The “pimping pagoda taste ” 
of George IV. js not yet extinct in the family, for a Chinese conser- 
vatory, or something of that sort, is now erecting in the gardens of 
Buckingham Palace, but whether it is of porcelain, or common crock- 
ery quality, is not said. 

1V. Were the reviewers to pay Mr. Gwilt in his own coin, they 
would say nothing of his book, except that, being the work ofa living 
contemporary, delicacy prevented them from expressing any opinion 
relative to it; besides, their silence would he far more gratifying 
than any remarks, however complimentary, from a class of critics 
whom Mr. Gwilt himself denounces as a set of meddling blunderers 
and blockheads. He has shown himself most dreadfully sore upon 
the subject of reviewers and anonymous criticism, and for no other 
reason, it appears, than because an article in the Foreign Quarterly 
spoke in commendation of Schinkel and the German school of archi- 
tecture. Any other person than Mr. Gwilt would have been thankful 
for the information there first conveyed upon the subject, whether he 
agreed with all the writer’s opinions or not: whereas the meek Jo- 
seph assailed him as virulently as if that article had been a personal 
attack upon himself, and spluttered in a very big strain about “small 
fry " writers and anonymous critics—or rather those who set up for 
critics, though utterly ignorant of the subjects they profess to treat. 
Does Mr. Gwilt then suppose that professional men never write in 
literary journals, on subjects connected with their own pursuits? Is 
he not aware, poor man, that among the anonymous scribblers in the 
periodical he fell foul upon, there was no less a nobody than Sir Walter 
Scott? Can he beso ignorant as not to know that Cowper, Byron, 
Southey, Moore, Hallam, Brougham, Horner, the Rev. Sydney Smith, 
not to mention Bishops, have been anonymous reviewers? It will be 
well for him should he not find out at last, that it had been better had 
he condescended to publish anonymously, himself. None will envy 
him the fame be will now get by not doing so. 

V. “Nothing is so tiresome,” says Sir Walter Scott, “as walking 
through some beautiful scene with a minute philosopher, a botanist, or 
pebble-gatherer, who is eternally calling your attention from the graud 
features of the natural picture, to look at grasses and chucky-stones.” 
Mutatis mutandis, this may be applied to those minute critics in 
architecture who attend chiefly to inferior matters, such as the pro- 
portions or correctness of an order as an order, witbout regard to any 
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further effect, or its coherence with the rest of the building. Any 
thing of that kind which happens not to be in distinct conformity with 
standard, and therefore only general, rules, —which we are rather to be 
guided by than tied down to, is at once pronounced by them to be 
faulty and incorrect, yet at tlie same time they can tolerate infinitely 
greater faults, far more reprehensible licenses, and that which is the 
greatest defect of all, let the style be what it may, the utter want of 
all artist-like feeling. By a ininute critic, however, is not to be 
understood one who examines merely the minutie and details of a 
building—for that is more than every one of the tribe is capable of 
doing: but one who looks at every thing piecemeal, and who dwells 
exclusively upon individual particulars and detached circumstances, 
without taking into consideration whether there be any thing to call 
for, to justify, or to account for what he only perceives to be uncom- 
mon. Your minute critic js generally a staunch stickler for precedent, 
and not witliout reason, since precedent and authority are the crutches 
which help him along. Deprived of their aid, he comes to the 
ground. In any case out of the ordinary course he feels quite put out, 
and upable to make any thing of it, takes his revenge by pointing out 
what does not accord with usual practice, and therefore, as he will 
have it, a blunder or a solecism. How the minute philosopher 
chuckles when he detects some hom@opathically small infringement 
of a mere pettifogging rule. Yet how obtusely blind is he apt to 
show himself in regard to every thing which does not come within 
the compass of rules and routine. 

VI. By no means would it be amiss were public spirit and archi- 
tectural zea) to be displayed in completing and giving the finishing 
touches to some of our modern buildings, as well as in the restoration 
of decayed ones. Many there are which admit of being greatly im- 
proved by corrections, and by omissions in them, more or less obvious, 
being supplied. Such is certainly the case with the National Gallery 
for one, and there even seems to have been some idea at one time of 
doing something more to that building, Barry having actually been 
consulted on the subject. Greatly might the United Service Club 
House be improved by giving it a cornicione, and throwing more spirit 
and ricimess into its other features. Nay, perhaps even the Conser- 
vative might be converted into a tolerably satisfactory design, were 
carte blanche for such alteration to be granted to some one whe pos- 
sessed both ingenuity and taste. At all events we may now expect to 
find that that building has served as a wholesome warning to the ar- 
chitects of the forthcoming new Conservative Club House in St. 
James's Street, and that they will show themselves Radical Reformers 
in point of architectural taste. 


EXPRESSION IN ARCHITECTURE. 


THE expression, or as it is sometimes termed, the language of 
architecture, is a subject which has engaged the attention and em- 
ployed the talents of many writers, both amongst professors of tlie art 
and others, nor is it at all uncommon to hear it said that every build- 
ing wlich makes any pretensions to style and taste, should express by 
its design and character, the purpose for which it is intended. Al- 
though it is by no means my intention to deny that buildings of almost 
every class are capable of great and varied expression, yet to suppose 
that this expression may be varied so as to indicate all the different 
purposes of modern buildings appears to me as absurd as to deny all 
power of expression to the art. The characters of sublimity, majesty, 
grandeur, gaiety, or gloom, may be and frequently are imparted toa 
structure by the skill of its designer; but this is very different from 
the building indicating the intended purpose of its erection. We 
may see this by considering that gloom and solemnity are features 
equally characteristic of a prison or of a tomb, that grandeur and 
majesty are qualities of expression as appropriate in a palace as ina 
senate house, whilst gaiety and elegance are generally considered as 
characters equally to be impressed on the decorations of the private 
house and of the theatre. A great number of buildings must, indeed, 
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always share in the same external style and expression, though erected 
for and adapted to very different purposes. We might as well expect 
the face of each individual whom we meet to express his particular 
pursuit and profession, and lay open to us his thoughts and intentions, 
as to look upon tlie facade of a building as the index of the purposes 
for which it was erected. The human face, indeed, is considered, 
and with unquestionable propriety considered as the index of the soul, 
as the outward sign by which we may read the feelings of the man, 
and being accustomed from the dawn of reason, perhaps intuitively, 
perhaps from experience acquired in infancy, to consider the featnres 
as indicative of the various passions, and our more mature years con- 
firming this experience, we become so firmly convinced of the truth of 
these principles as to rely on the inferences we draw from them; and 
believing all men subject to the same feelings, the same joys and 
sorrows as onrselves, we make mo distinction in our application of 
them; but consider, that whatever may be a man's rank, his race, his 
sation, or liis name, without regard to climate or complexion, whether 
he be an inhabitant of the polar circles, or the torrid zone, we may 
read in his face the passions of his soul. But though he may thus 
plainly aud universally read the feelings of the man, the cause of 
those feelings is yet hidden from us; and although the expression of 
the featnres we look upon may induce in us corresponding emotions, 
we are unable to divine its origin. We may thus see the emotions 
of joy or fear spread rapidly through a crowd ignorant of their cause; 
each individual being immediately affected by his neiglibour's ani- 
mated look and gesture, or though himself remote from danger, be- 
coming at once alarmed by the fear expressed in surrounding faces, 
which indicate that something unknown is to be dreaded, by its por- 
tentous indistinctness, rendered yet more fearful. In the arts of 
painting and sculpture, the artist copying the human face and figure, 
gives to his productions the expression he may choose, and in pro- 
portion to the intensity of that expression is the emotion raised, but 
the cause of such expression is sought for in the accessories, or com- 
binations of the piece; and our experience of human feelings leads 
us to judge whether the passion expressed is in accordance with its 
exciting cause, If then in these most expressive arts the feelings 
excited do not lead us to the reason which indnced the artist to give 
such particular expression to his work, if we are liable to be deceived 
in interpreting the meaning of allegorical painting and sculpture, how 
shall we in architecture, where neither nature nor experience teach 
us to decide, how shall we say what particular character shall indicate 
a particular building. We have here no standard of expression; the 
ideas of different nations on this subject are as various as their lan- 
guages: and in examining the remains of ancient edifices, we do not 
decide upon the purposes for which they were built, from their ar- 
chitectural character, but the acccessories and combinations of their 
construction. 

The Gothie style, which is by us considered as peculiarly charac- 
teristic of a church, would most assuredly not be viewed in the same 
light by an ancient Greek. One of our large churehes, or cathedrals, 
would unqnestlonably produce emotion in the breast of any man who 
had a soul to feel; but this, 1 am persuaded, would arise from the 
grandeur of the structure, from the insignificance into which the spec- 
tator sinks while gazing through “the long drawn aisle,” or looking 
up to the “arched end ponderous roof,” and from the majestic evidence 
of superior constructive skill around him, and not from any feeling 
that such a style proclaimed, by its silent but unerring expression, 
that he was in the House of God. As on the human face we may 
read the feelings of the mind, may trace gaiety, gloom, resolution, or 
despair, so may we be impressed by the design of a building with 
the emotions corresponding to sublimity, grandeur, magnificence, or 
elegance; but as we cannot determine the cause of the passions 
expressed upon the human features, so we cannot impart to any 
structure, vary its character as we may, the power to express whether 
it be a temple, a palace, a senate-house or an exchange. And as 
mankind differ as to the expression proper to be given to a statue ora 
painting, so will they disagree as to the character proper for a build- 
ing, nor can we hope that architecture shall speak in the same 
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language to us all, until all shall not only have been educated alike 
but shall have acquired the same prejudices, habits, tastes, and 
feelings. 

A.D. 


THE VELOCITY OF WATER IN VERTICAL PIPES. 


We have received a voluminous communication from Mr. Shuttle- 
worth, purporting to be a reply to the notice in our December number, of 
his system of railway propulsion. The extreme length of his letter, 
which occupies thirty closely written pages, would be a total bar to 
its insertion, even were it an argumentative treatise instead of being 
almost entirely discursive. We have received from another corres- 
pondent, however, a communication on the same subject, deserving 
much more attention, in which the writer states argumentatively his 
objections to two of the positions introduced incidentally in the ar- 
ticle on Mr. Shuttleworth's hydraulic railway. The question of the 
velocities acquired by water flowing down vertical pipes is, indeed, 
important and interesting; we shall therefore, after allowing our corres- 
pondent to speak for himself, pursue the ioquiry, not only for the pur- 
pose of defending our previously expressed opinions, but with the 
view of arriving at some satisfactory conclusions on a subject that 
has given rise to much discussion, and respecting which, as it appears 
to us, very erroneous notions continue to be entertaiued. 

The following is the letter to which we refer. 


* London, December 21st, 1542. 


“Sirn—Agreeing with the writer of the remarks on Mr. Shuttle- 
worth’s Hydranlic Propulsion system, which appeared in your Journal 
of last month, that it is a pity to see so much talent, ingenuity, labour 
and expense lavished upon an invention evidently impracticable, I 
must at the same time call into question the reasoning by which the 
writer has arrived at this conclusion, or at least that part of it which 
relates to the flowing of water through a vertical pipe; I do so more 
particularly, as the subject is important, and, I believe, new: also 
because, from the editorial character of the article, it might mislead 
many of your readers. I shall endeavour to show that the writer has 
committed two important errors in the fifth paragraph of that article ; 
first, in explaining the uniform flow of the water in the column, by 
the cohesive attraction of the particles of water. Secondly, in 
saying that this uniform velocity is Aa?f that due to the height of the 
column of water flowing through a small orifice, he appears to think 
that, supposing the height of the water constant, the issuing velocity 
diminishes as the apertore increases. Now, it is evident that such is 
not the case, as by increasing the diameter of the orifice, the friction 
of the sides decreases in a greater ratio than the area of the orifice 
increases. This is so evident, that I believe it requires no further 
explanation. 

* Assumiog the Irishman’s privilege of going backwards, I shall first 
endeavour to demonstrate the second error, by proving the velocity 
of the issuing water (and therefore, as will be proved in the second 
part) of the whole column, to be expressed by the formula % \/z, 
where x expresses the height, modified by the resistance of the air 
and friction. The friction, however, may be omitted, as being very 
trifling in a vertical pipe, when compared with the retarding etfect of 
the atmosphere. 

“When the water first enters the pipe, there is a slight decrease of 
velocity, in consequence of the “ vena contracta," which in all works 
on hydraulics, is generally allowed for, by changing the $$ in the 
above formula to 5; it then assumes a vertical direction, its velocity 
increasing as the square root of the height, until the resistance of the 
air, increasing as the square of the velocity, becomes equal to the 
momentum of the water. Au equilibrium then existing between the 
accelerating and retarding forces, the velocity would be uniform. As 
will be seen from the following equations, it would require an im- 
mense length of vertical pipe before this uniform velocity could be 
produced. Let v represent the velocity, z the height, s the specific 
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gravity of water expressed in pounds, and 4 the number by which you 
must divide the square of the velocity, in order to find the resistance 
of the air; it is generally taken as equal to 500 1b. 
* You have then three equations and three unknown quantities. 
Ist. s X v = 7, resistance of the air at the moment of equilibrium. 
n 


2nd. i Zr 


3rd. v? = 64 x taking 8 as the multiplier. 

<. Pe = 64 x, from which z the height at which the equilibrium 
between the accelerating and retarding forces exists, would be found. 
As might be expected this number would be very great. The above 
equations are a'so useful in finding the velocity due to any given 
height when the water flows directly into the air, but in the case of 
the hydraulic railway, where the vertical pipe deflects into one hori- 
zontal, the velocity of the water issuing from the vertical pipe will 
be gradually diminished, in consequence of the friction of the hori- 
sontal pipe, and therefore the velocity of the whole column (as will 
be seen) will be reduced to that of the water issuing from the extre- 
mity of the horizontal pipe. 

Ishall next proceed to show that cohesion does not account for the 
uniform flow of the whole column so simply, aud consequently not so 
well, as the pressure of the atmosphere on the surface of the water. 
For suppose that in some part of the passage of the water through 
ihe pipe, two consecutive portions separated, a vacuum would be 
formed between them, consequently the atmosphere wofld act as an 
accelerating force on the upper portion, and as a retarding force on 
the lower portion, and evidently would cause the junction of the two 
parts—the vacuum then ceasing, the wole column would move toge- 
ther. A familiar illustration of this explanation is afforded by the 
well-known experiment of half-a-crown, and a piece of paper of the 
same form placed at the back, falling together to the ground. It is 
not the action of gravity alone which makes them fall together, but 
the pressure of the atmosphere on the lialf-a-crown. It is, I believe, 
clear, if these results be correctly deduced from sound principles, 
that cohesion does not satisfactorily explain the uniform flow of the 
column of water, and certainly does not reduce the velocity by one 
half, and consequently demonstrates the errors of the fifth paragraph, 
alluded to at the commencement of this letter. Some curious results, 
explaining the uniform flow of the column, even in the case of the 
atmosphere not acting on the surface of the water, might be deduced 
from the above equations, by differentiating them. 

* You would oblige me by inserting this letter. 

* I remain, Sir, 
*5 Your obedicnt servant, 
“T. F——»x.” 


Before we reply to the two points to which our correspondent par- 
ticularly directs attention, we must correct a misapprehension he ap- 
pears to have, respecting the statement of the diminution of velocity 
by increase of aperture. What we stated was, “that if the size of 
the aperture approximate to that of the pipe, the velocity will be di- 
minished, and that if the aperture be of the same size as the pipe, sa 
that the whole column must fall as rapidly as the issuing fluid, the 
velocity will be diminished one half, without making allowance for 
friction.” 

We never intended to assert, as our currespondent appears to 
imagine, that the velocity of water through a small aperture would 
be greater than through a large one, unless the aperture be increased 
so much as to bear a sensible proportion to the size of the containing 
vessel. 

We shall reverse the order in which our correspondent has con- 
sidered the subject, and direct attention in the first instance to the 
cause of the continuously equal flow of water duwn a vertical pipe, 
because the main question rests on the admitted uniform flow of the 
fluid. The initial and the final velocities being the same, there must, 
as we contend, be a deviation in this case from the usual law that re- 

gulates the velocities of falling bodies. With respect to the cause 


[Farervary, 


of this equal fall of water, the difference between us is rather a dif- 
ference in form than in substance. Our correspondent admits that 
the flow is uniform, but he attributes it entirely to the pressure of the 
atmosphere; we attribute its immediate canse to the cohesion of the 
particles of the fluid, without which, the pressure of the atmosphere 
could have no effect. Were it not for the coherence of the particles 
of the water, they would immediately separate in falling, and the 
particles would fall independently and with different degrees of ve- 
locity. Their coherence prevents this. Each particle of water in the 
pipe coheres to the particle immediately above it, with sufficient furce 
to overcome the minutely different degrees of gravitating momentum, 
due to the difference in their respective times of falling. The effect 
of this contiuuity of coherence, transmitted from particle to particle, 
is to form a running rope of wafer inthe pipe. This rope of water, 
if we may be allowed the expression, being supposed of equal size 
throughout, must have an equal velocity in every part of its course; 
for as water is practically incompressible, a motion communicated to 
one part of the fluid in the pipe will be communicated to all other 
parts as effectually as if it were a solid moveable column. It is true 
that the pressure of the atmosphere tends materially to prevent the 
separation of the water flowing down a vertical pipe, in the maaner 
stated by our correspondent; but were it not for the coherence of the 
fluid particles, the pressure of the atmosphere would have no effect. 
Small round shot, for examp'!e, would not fall down a vertical pipe in 
a continuous stream, but in separate particles, and with differing velo- 
cities. The experiment of the half-crown and piece of paper, ad- 
duced by our correspondent as an illustration of his explanation, is 
not, we conceive, applicable to the purpose. It is not the pressure of 
the atmosphere on the paper that causes it to fall in the same time as 
the half-erown, for it is well known, that in a vacuum, even a feather 
will fall to the ground as soon as a guinea. The cause of the paper 
falling threugh tle air in the same time as the half-crown, must be 
attributed not to the pressure of the atmosphere, but to the avoidance 
of resistande from the air, in consequenee of the paper following 
closely ia the wake of the half-crown, which sustaius all the resistance. 

It will be a curious, and we believe a new point, to ascertain to 
what extent atmospheric pressure influences the flow of water down 
vertical pipes. Many of our readers may have noticed the force 
with which water in a reservoir is drawn into the orifice of a long 
vertical pipe as the fluid flows down. This force results from the 
weight of water in the pipe, and from the pressure of the atmosphere 
on the surface of the water in the reservoir; the one tending to se- 
parate the cobering column of fluid, and to produce a vacuum, the 
other pressing in the water to counteract this effort. 1f the hand be 
held on the orifice it is pressed against the aperture with a force cor- 
responding, within certain limits, to the height of water in the pipe. 
Were the length of the pipe greater than 33 feet, so that the weight 
of water surpassed the pressure of the atmosphere, a Torricellian 
vacuum would be produced, between the surface of the water in the 
pipe and the hand, and the latter would be ‘drawn, or forced, against 
the orifice with a pressure equal to that of the atmosphere. No ad- 
ditional length of pipe would then increase the pressure. The va- 
cuous space between the hand and the water in the pipe would be in- 
creased, but the pressure wanld evidently remain the same. The 
inferences to be drawn from tLese premises, are—first, that the velo- 
city of the flow increases with the length of the vertical pipe, until 
the column of water balances the pressure, of the atmosphere; se- 
condly, that when an equilibrium is established between the column 
of water and the pressure of the atinosphere, [the maximum effect is 
produced, and no additional length of pipe will add to the velocity of 
the flow from the reservoir. 

Having thus disposed of the first objection raised by our correspon- 
dent, we shall proceed to consider the point on which we more essen- 
tially differ. Our position is, that the velocity witb which water is- 
sues from a vertical pipe is half the final velocity due to the height of 
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the column. Our eorrespondent disputes this position; but instead 
of addueing arguments to prove that it is an “important error," lie 
takes for granted the very question in dispute, and thereupon founds a 
formula for determining another question, with which the present bas 
no immediate connexion. We affirmed, that the velocity of water 
flowing through vertical pipes differs from the velocity of water is- 
suing from an orifice, in the bottom of a large column of equal 
height; we stated, also, the cause of this difference, and its amount. 
Our correspondent, by way of refuting this opinion, assumes that there 
is no difference ; and then proceeds, on the ordinary data for calcu- 
lating the velocities of falling bodies, to estimate the height from 
which a body must fall, before an equilibrium is established between 
ihe accelerating force of gravitation and the resistance of the air. 
We shall not imitate this summary process of disposing of the sub- 
ject in dispute, but shall endeavour to show that, according to the 
generally recognized laws of motion, the velocity of water issuing 
from a long vertieal pipe, eannot be the velocity which is due to the 
height ; and we shall then show the eause of this apparent deviation 
from the usual law. 

In the first place, it must be borne in mind, that it is admitted, that 
a pipe having the same diameter throughout, continues full during the 
flow of water through it; therefore, as water is incompressible, the 
velocity of the water must be the same at the top of the pipe as at 
the bottom. Suppose the pipe to be I6 feet vertical, and to be 
covered with water just sufficiently to keep it constantly full. Then, 
as the velocity due to a height of 16 ft. is, in round numbers, 32 ft. 
per second, if the water issue from the pipe with that velocity, the 
same velocity must ke communieated to the fluid in all parts of the 
pipe, as it forms part of the hypothesis that the velocity is uniform. 
We should, therefore, be obliged to assume the existence of some 
force, which could communieate to the water flowing into a tube from 
a state of rest, a velocity equal to that it would acquire after falling 
freely through 16 ft. It can searcely be asserted, that the pressure of 
the atmosphere would communicate this additionil velocity, for the 
upward pressure on the fluid at the bottom of the pipe must always 
counterbalance the downward pressure on the top; and were the pipe 
a very long one, the upward pressure would be tlie greater, owing to 
the increasing density of air at lower elevations. There is, indeed, 
no rationally eoneeivable foree ealled into action but gravitation; and 
if the whole column of water instantly acquire a velocity, which is 
due only to a fall through its whole length, the force of gravitation 
must, in some unaccountable manner, be doubled; for the momentum 
of a column of water, moving with a uniform velocity of 32 feet per 
second, is equal to the mean momentum of the same weight, were its 
motion to increase progressively from a state of rest to a velocity of 
64 feet. There is not, however, the slightest ground for assuming 
that the force of gravitation produces any such effect. The final ve- 
locity of a body falling freely through I6 feet is, within a fraction, 
32 feet per secund, the mean velocity of the fall will therefore be one 
half, or 16 feet per second ; and that, we contend, is the velocity with 
which a eontinnous and equal column of water wou'd fall through a 
vertical pipe I6 feet long; putting out of consideration the friction 
of the pipe and the resistanee of the air. In the ease of water is- 
suing through an orifice, the velocity dae to a height of 16 feet is 32 
feet per second, when the areas of the column and of the orifice are 
greatly disproportioned ; but it appears from the preceding reasoning, 
that the whole column of fluid would issue with only half that velocity, 
which was the point to be proved. 

Having, therefore, shown that the eonelusion at which we have ar- 
rived may be deduced asa necessary consequence of tlie continuous uni- 
form flow of water in vertieal pipes, we shall next proceed to consider 
the conditions of water when flowing down vertieal pipes, apd when 
issuing from an orifices and we shall endeavour to arrive at the same 
conclusion by a different process of reasoning. 

It was demonstrated by Daniel Bernoulli, that the impolse of a 
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“vein” of fluid falling perpendicularly, is equal to the weight of a 
eolumn whose base is the area of the vein, and whose height is twice 
the fall producing the velocity. For examples if v be taken as the 
final velocity of the efflux acquired by falling freely from a height 7, 
then it is well known that a body falling with the final velocity, during 
the time of the fall, will pass through a space equal to 2 4, or twice 
the height. As the water commences and continues to flow through 
an orifice with the final velocity due to the height, the quantity of 
water falling through the aperture in a given time is double the quan- 
tity that would flow through it if the flow commenced with the initial 
velocity of a falling body, and progressively inereased to its final ve- 
locity. 

Bernoulli’s hypothetical vein of fluid was without any tan- 
gib'e boundaries, and the particles of the fluid in the vein were sup- 
posed to be pressed against, and changing plaees with, all the other 
particles in the containing vessel. It is this transmission of the pres- 
sure through: the fluid, that causes the difference between tlie imagi- 
nary vein of fluid and a real pipe passing from the orifice to the sur- 
face. When the communieation between the orifice and all other 
parts of the vessel is free, the water near the orifice is foreed ont, net 
only by the weight of the particles immediately above it, but all the 
particles of fluid are pressing towards the aperture and contributing 
towards the effect. The space occupied by the particles of fluid 
foreed through the aperture, is immediately filled by other particles 
sustaining equal pressure. The continuity and equality of the pres- 
sure are thus preserved, which consequently ma‘ntains an equal and 
continuous flow, the height of the fluid being suppused eonstant. 
The velocity at the first moment of efflux is the same as would be 
acquired by a body falling freely from tlie surface, because the whole 
gravitating effeets of the perpendicular vein of fluid instantly act on 
the portion of water above the orifiee, and this action is continued, 
beeause the pressure remains free and constant. When a vertieal 
pipe passes from the orifiee to the surface of the water, so as to ex- 
clude the action of the surrounding fluid, the conditions are essentially 
changed. Suppose such a pipe to be filled with water, the base of 
the vein of water within, when a! res/, would sustain the same pres- 
sure as another equalarea on the bottom of the vessel, the heights 
being equal. But as the force then acting on the lowest lamina of 
the fluid is produced solely by the pressure of the lamine of fluid 
above, were the lowest one to separate from the upper by the impulse 
of this pressure, the force would instantly cease, for the lamina im- 
mediately above the lowest not being impelled with equal force, 
would not have the same velocity. Tbe adhesion of the particles of 
water would, however, prevent the falling vein of fluid from being 
divided, beeause the difference of the foree acting on one minute 
lamina, and that acting on the fluid particles immediately above, 
would not equal the cohesive attraction which holds them together. 
The vein of fluid would, thercfore, cobere and fall through the ver- 
tical length of pipe as a solid mass. Again; as the upper part of 
the vertical vein of fluid in the pipe would be as free to move under 
the influence of gravitation, when the supporting base was ree 
moved, as the lower portions of the vein, and as the force would 
be exerted in the same time, the velocities they would respectively 
acquire, would be the same; and they would full through equal spaces 
in equal times. The length of pipe we hive assumed to be 16 feet, 
therefore, it would be emptied by the fall of water in one second, 
the final velocity on issuing from the pipe would be 32 feet per 
seeond, and the mean of the initial and final velocities wonld be t5 
feet per second. 

If we suppose the water just to cover the top of the pip», so as to 
keep it constantly full, the low of water would then, it is admitted, 
be uniform instead of being accelerated, as in the preceding illustra- 
tion. The water at the lower portion of the pipe would be retarded 
in its fall, by the continuity of cohesion between the particles of the 
fluid in the falling viens or, in other words, the velocity due to the 
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fall at the bottem of the pipe, would be diminished, and a greater ve- 
locity than is due to the fall, would be imparted to the fluid in the 
upper part of the pipe, to produce a mean velocity. The mean be- 
tween the initial velocity and 32 is 16. Thus, in whatever mode the 
question is considered, we arrive at the same conclusion, that the ve- 
locity with which water issues from a vertical pipe, (not exceeding 
33 feet in length,) is one-half the velocity due to the height of the 
column. 

We trust we lave proved, even to the satisfaction of our corres- 
pondent, that there are no errors in our reasoning on this subject; 
and that he was induced to think so, in one case by a misapprehension 
of our meaning, and in others by a liasty consideration of the main 
proposition: which appears, though in reality it does not, to deviate 
from the recognised laws of hydrodynamics. The theory of the flow 
of water through pipes well deserves a more full consideration than 
we liave now time or space to bestow upon it, and to which we shall 
probably return. 


JAMES NASMYTH'S PATENT DIRECT ACTION STEAM 
FORGE HAMMER. 


Tue truly valuable qualities possessed by wrought iron as the ma- 
terial of all others the best adapted to withstand force, has rendered 
its use as a mechanical agent almost universal, so important are the 
purposes it serves in enabling man to combat with the elements, and 
as it were bend them to his will, that we may almost measure the 
progress of civilization in any nation by the quantity of that inesti- 
mable material they convert to their use ; hence it is that Great Bri- 
tain owes no small portion of her power, wealth, and mechanical 
supremacy to her superior knowledge of the use and capabilities of 
this the most serviceable of all substances. 

National improvement is always indicated and accompanied by 
increased consumption (by reason of increased application) of wrought 
iron; by its use man first merges from the savage state, and by its 
extended employment the most civilized nations not only maintain, 
but advance in their improvement. 1t is, perhaps, unnecessary here 
to remark how entirely we are indebted to wrought iron for the ser- 
vices of the steam engine; and its innumerahle progeny of happy 
results, to say nothing of railways and steam vessels, in the very hulls 
of which, as well as in other ships, it is rapidly manifesting its su- 
periority over wood, and so giving to the world another magnificent 
evidence of its all but nniversality of application. Hence it is that 
few mechanical improvements are of mure real importance than those 
which relate to the manufacture of wrought iron, not only in respect 
to its production in the first instance, but also to our increased facili- 
ties, and means of working it into such forms as may be rendered 
desirable and necessary. 

By a property almost peculiar to wrought iron, namely its all but 
unmeltableness, its applications wonld have been very limited, by rea- 
son of the difficulty we should have experienced in fashioning it into 
any required form, but by another peculiarity, namely its capability 
of being welded, we have the loss of convenience arising from its 
unmeltableness more than made up to us, and where we add to this 
its extreme malleability, by which property and by the assistance of 
heat, it is capable of being forged into any required form, our com- 
mand over it is only limited by our means of applying the requisite 
force, whether by compression, as in the case of the process of rolling, 
or by blows, as in the ease of forging by the hammer; this latter pro- 
cess being by far the most important, not only in respect to its afford- 
ing us the means of giving to masses of wrought iron the requisite 
shape and form, but also, when the process of hammering is carried on 
with due energy, while the iron is at a welding heat, the effect of such 
hammering is productive of a most important improvement in the 
quality of the iron, as regards its tenacity and consequent capability 
of resisting strains without the risk of fracture, this gain of strength 
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arising from the more intimate contact or union brought about between 
the particles of the iron, by reason of the more perfect expulsion of 
all those impurities which otherwise, by separating the particles or 
fibres of the iron, so impair its strength. Hence we have one of the 
many important reasons why it is so desirable that we should have the 
means of hammering iron when at the proper welding heat, wih all 
due energy, whatever be the size or form of the mass in question. 

The great success which bas attended the application of the steam 
engine in the case of steam ships, and in other instances, has pro- 
duced a demand for enormous forgings of wrought iron, such as paddle 
shafts, cranks, &c. that no small difficulty is now felt in the execution 
of large parts of them, haviog attained to such a magnitude as to be 
all but beyond the power and capability of the largest forge hammers 
to execute them. 

The approach of this point of ultimate capability has long been felt, 
not only by the vast difficulty and expence by the ordinary means, 
such enormous forgings being so frequently attended by the destruction 
of the machinery employed, but also by the frequent occurrence of 
unsoundness being the certain result of inadequate means, and the 
exceeding the limits and capabilities of the machinery hitherto em- 
ploved for the purpose, arising from a defect inherent in the principle 
on which such machinery has been constructed, the evils of which 
have been rendered more and more apparent by every successive 
attempt to enlarge the apparatus, with a view to endeavour to enable 
it to cope with the increase in the magnitude of the forgings it was 
required to execute. 

It was with the view to remove 4Aose defects in the principle on which 
such forge hammers were constructed, and to produce such a hammer 
as should, in the most simple manner, attaiu all that was desirable in 
our means of forging the very largest class of work, and that ina 
manner infinitely more convenient, perfect, and economical, that led 
me to contrive my direct action steam hammer, which 1 shall now pro- 
ceed to describe, and which has realized my most sanguine expec- 
tativus of its advantages. 

In order to give such of my readers as are not minutely acquainted 
with the subject, a more clear view of the advantages possessed by 
this direct action steam hammer over those of forge hammers of the 
ordinary construction, I must refer them to Fig. 1, which is intended 
io represent a forge hammer of the largest class, and generally 
arranged according to the most improved principle. According to 
the scale on which this sketch is made out, such a hammer would be 
fully what is called a seven ton hammer, and consequently adapted 
(so far as its principles of construction will permit) for the execution 
of the largest class of work. 

One chief and universal feature in all such hammers, is, that the 
power which causes them to rise and fall, and so give out blows on 
the work on the anvil, consists of rotary motion, which originating in 
the rectilinear motion of the piston of the steam engine, is conveyed 
to the hammer by and through the medium of revolving shafts, 
wheels, &c, and finally reconverted into its original up and down 
motion by means of the cam wheel, marked D in the sketch; thus, by 
a very roundabout course we have brought our power back again 
into the form it first existed, namely, rectilinear motion, or as nearly 
so as the radial action of the hammer will permit. And what advan- 
tage have we obtained by causing our power to travel to its object by 
such a roundabont course ? none that I ever could see; and as to the 
disadvantages, they are many and most serious, In the first place, 
there is great loss of power, on account of the very unfavourable 
manner in which the momentum of the fly-wheel on the cam shaft D 
communicates its motiun to the helve of the hammer, by a jolting 
action most unfavourable to the economical communication of power; 
add to which.the vast space of the forge shop, occupied by all the 
intermediate apparatus of a complete steam engine, with its requisite 
fly- wheels, shafts, beams, and very costly foundations, which, in order 
to endeavour to maintain the apparatus in dne order, has to be made 
of more than ordinary substantiality; so much so that, to resist the 
destructive effect of the vibration, given to the entire machinery by 
the action of the hammer, the foundations have to be made so solid 
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Fig. 2,—Nasmyth's Direct Action Steam Hammer, 


as to cost, in some cases, nearly as much as the whole metallic part of 
the apparatns. 

With respect to the action of such a forge hammer, as seen in 
Fig. 1, it will be found that one grand defect in principle exists, 
namely, that when engaged in hammering a large piece of work, as 
that seen in the sketch, by reason of the work occupying the greater 
part of the clear space between the anvil face and that of the ham- 
mer, we have thereby a slight blow when we are doing a large piece 
of work, and a heavy blow when we are hammering a small or thinner 
piece of work, which is just the very reverse of what we could de- 
sire. And in the execution of large work this is found to be a most 
serious evil, inas much as, from the nature of the case, we would wish 
to have the most powerful and energetic blows that it is possible to 
command. The result of this is, that neither is the mass rendered so 
sound as we could desire, nor is it brought to its required form except 
by repeated heatings, at the very great sacrifice of time and iron, in 
so far as, ere the limited blows of the hammer have produced the re- 
quired change of form, the welding heat has gone off, and all blows 
after this tend rather to loosen than compact or solidify the mass. 
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Fig. 5.—Self-acting. 


of the face of the anvil, which renders it quite incapable of admitting 
or operating upon a mass of any great breadth or height; and besides 
having the machinery of the hammer quite in the way, in many 
cases we have also this other disadvantage, namely, that except for 
one thickness of work, the hammer face and anvil are not parallel, as 
will be evident on referring to the sketch, aud considering that the 
face of-the hammer acts radial to the centre, S, Fig. 1, in which it 
rocks. This evil is to a small extent obviated, by means being given 
to raise up the tail or centre, S, but this process is not only difficult, 
but can only be done between the heats. 

With a view to relieve all these defects, I have contrived my direct 
action steam hammer, which is represented in one of its many forms 
and applications in Fig. 2. 

lt consists simply of a cylinder C turned us it were upside down; 
that is, its piston rod conies out at the bottom of the eylinder iustead 
of (as in most cases) ont of the top; this cylinder is supported over 
the anvil K by two upright standards, O O, the end of the piston rod 
being attached to a block or mass of cast iron, B, guided in its descent 
by planed guides or ribs cast on the edge of each standard. This 


Again, we have another very serious evil, namely, the very confined , block of cast iron is the hammer or blow-giving part of the apparatus, 
limits of the space between the hammer face at its highest, and that | while the cylinder, with its piston and piston rod, supplies in the most 
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simple, straightforward, and direct manner, the power by which the | 
striking block B is lifted, or raised np. Gravity performs the down- 
ward action for us in a most direct manner. In order to set this steam 
hammer in action, steam of such a pressure as, operating upon the 
underside of the piston, will a littie > more than balance the weight 
of the block B, is conveyed from a suitable boiler, (situated in any 
convenient part of the premises,) through the pipe P into the valve 
box, in which a slide valve of the most simple form works. The 
valve being up, permits the steam to press upon the nnderside of the 
piston, and up goes the block B fo any height (within the limits 
of the length of the cylinder) which the forge man may require. 
The handle E is now moved in the contrary direction, which not only 
prevents any further admission of steam, but also permits that which 
had entered, to escape by the pipe L; the instant this is done, the 
block B descends with all the energy and force due to its weight and 
the height through which it falls, and discharges its full and entire 
momentum upon the work then on the anvil, with such tremendous 
effect, as to set the blows of all previons hammers at utter defiance! 
In fact, the power of such a hammer is only limited by the size we 
please to make it, as dhe principle is capable of being carried out to 
any extent; whereas, in the case of such hammers as in Fig. 1, they 
have their limits, hy reason of the very mass of material causing them 
to be weak per se, by the intestinal contraction of the iron which com- 
peses their mass, and which in their action is so destructive and 
trying to such a form; the conseqnence is they generally break over 
just behind the neck. 

I have only alluded to the means which this steam hammer gives 
of obtaining tremendons blows. But energetic and powerful as it is, 
it is at the same time one of the most striking examples of the mana- 
geability of the power of steam; inasmuch as, when we desire to have 
any variety in the intensity of the blow, varying from the most gentle 
mul-eracking tap! to the most awful smash, we have simply to 
work the valve handle in proportion, and by so regulating the exit of 
the steam we can let down the block, like closing a well hung window, 
or arrest its downward progress in an instant ai any part of its stroke, 
and retain it there at any required height at any required time; on 
the other hand, by duly regulating the entrance of the steam, we 
can lift the block to any required height, from the face of the anvil 
or surface of the work, and so regulate the amount or rapidity of the 
blows accordingly. 

The form and arrangement of the steam hammer, as given in Fig. 
2, is such as present experience shows to be most convenient, ac- 
cording to the scale on which the sketch is made ont, the distance 
between the standards O O gives a clear space of 12 feet, namely, 
six feet on each side of the centre of the anvil, and six feet height 
clear over head, as figured in the sketch. But these proportions may 
of course be varied at will, as the principle of this steam hammer 
affords every facility to extention or otherwise. The space on each 
side of the anvil, in front and behind, being quite clear of all ma- 
chinery, gives every facility to the introduction and management of 
the work, when we progress, as will be evident and fully appreciated 
by practical men. 

The comparatively small space which the entire apparatus of the 
steam hammer occupies, may be judged of by a glance at the sketch, 
Fig. 2, as compared with that of the ordinary construction in Fig. 1. 
Had I turned the standards in the sketch, Fig. 2, so as to give a side 
or edge view, the contrast in respect to space occupied would have 
been much more striking. As regards the comparative original cost, 
any one the least aceustomed to such matters will at once see the vast 
advantage in that respect in favour of the steam hammer, to say 
nothing of its vast snperiority as to efficiency and little liability to 
derangement; in fact, so simple is it, that there is scarcely anything 
to go wrong. One great source of its durability in this respect is the 
manner in which the mass of the block is raised, namely, through the 
medium of the most elastic of all bodies—steam ; which, in place of 


+ About five to six per cent more pressure than will just balance the block 
gives all due activity to the upward or lifting action of the block. 
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Fig. 4. 


any destructive jerk, as in the case of motion conveyed by impnlse 
throngh solid media, so apparent and destructive in its effect in the 
case of the apparatus of the ordinary forge hammer, with the 
steam hammer tlie lifting motion is performed so smoothly as to be 
absolutely silent in its action, as if the great block had forgot, for the 
while, that it had any weight at all. I do not intend here to rival the 
celebrated Caterfelto by wondering at my own wonders! but truly 
the action of this simple but most powerful machine, is not a little 
striking, both in its action as wellas effect. I think experience will 
prove that I am not too far yielding to sanguine expectations when I 
state, that the vast facilities which this invention gives to the treat- 
ment of large masses of wrought iron, will introdnce quite a 
new era in the manufacture and working of wronght iron. We have 
now, by means of this steam hammer, a power and capability of pro- 
ducing forgings of wrought iron of any dimensions, whose soundness 
will give the best evidence of the value of the invention in that re- 
spect, and from the vast facilities of executing the most ponderous 
and acquired forms the saving of time and finish which can be at- 
tained under such a hammer will also prove that a great step has 
been made in the mechanical arts. In conclusion, it may perhaps be 
as well to remark on the valuable and important influence which such 
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a hammer will have upon the quality of iron, as in the case of boiler 
plates and sueh like, the quality of which, as regards soundness, en- 
tirely depends on the efficient manner in which they have been ham- 
mered and consolidated in the primary proeess of faggoting or shing- 
ling, namely, the forming into one perfectly solid mass, the bloek of 
iron from whieh such boiler plates, &c. are rolled. Nine tenths of the 
defeets which are met with in boiler plates, and which have eaused 
such disastrous results, namely, defects from blisters, have arisen or 
may be traeed to imperfeet consolidation resulting from inadequate 
means of hammering the original mass into a truly solid block, by our 
having the power to foree out all the seoria, which, otherwise lodging 
between the pile of pieces of which the faggot is composed, gives rise 
to the most serious defects, which every practical man has had to de- 
plore. It will, in like manner, be searcely requisite that I state any 
of the advantages that will arise in our having, by means of the ener- 
getic-aetion of the steam hammer, a perfeet security against unsound 
anchors, the importanee of which requires no words to set forth. In 
short, we have now at command an almost new power, inasmueh as, 
by means of this steam hammer, we have an aceession to onr means 
of dealing with power in the form and state of percussion, such as has 
never been attained before, and that in the most semple, straightfor- 
ward, and effective manner. 

Fig. 3 shows the applieation of the hammer A for forging an iron 
shaft laid over the anvil or bloek B, and is made self-aeting, as will be 
seen by a reference to the eut, that when the tappets D D eome in 
eontact with the pin or spring on the block E, the steam valve C is 
opened or elosed. 

Fig. 4 shows the application of the steam hammer for coppers, 
pans, &c. The hammer M works in the guides P P, suspended by the 
rods R to the beam above, like an inverted truss: the aetiou of the 
man pulling down the lever N opens the valve, so as to admit the 
steam for raising the piston and with it the hammer. 

I may remark, that one boiler ean be made to work any number of 
steam hammers, as the steam has only to be conducted to each by 
pipes, and the power let on and shut off in the same manner as gas; 
and in most iron forges, the waste heat of the furnace will more than 
furnish the requisite steam. There are many other applications and 
details connected with this important invention, but reluetanee to 
further trespass on your readers’ attention, and the space of your 
columns, eauses me to defer to a future opportunity. 

But I trust the high importanee of the subject wil! plead my exeuse 
for the length I have allowed my remarks to extend to, 


Witb most sineere respect, 
I am, very truly yours, 
JAMES NASMYTH. 


Bridgewater Foundry, 
Patercroft.—Jan. 17. 


OBSTRUCTION TO WINDOWS. 


Sır— Your Old Subseriber at West Derby does not, I think, quite 
understand the nature of a right gained by prescription to a window 
overlooking a neighbours’ land. In the ease put by him, the right is 

«not, as I conceive, so much to the window as to an easement of light and 
air through the window, and consequently “much (query, all) must de- 
pend upon the hard swearing of witnesses on both sides, as to whether 
a building erected near a window does or does not obstruct the light 
and free circulation of air.” Indeed I doubt very mueh whether proof 
that a building had been ereeted within two feet of the window would 
be proper evidence to rely upon, unless it were also proved that the 
said building had prevented a eertain quantity of light aud air from 
finding its way to the wiadow. With regard io question 3, it is ob- 
vious that the right being to light and air, and not to space, a building 
may be ereeted as high as the upper side (beyond the limits of the 
building act) of the window sill, it being impossible that such au eree- 
tion should obstruct the free passage of either to the window. 

6th January, 1843. Iam, Sir, 

Yours very obediently, 
R. R. A. 
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ON THE SEWERS OF THE METROPOLIS. 


I. Report to the Secrctary of Stale from the Poor Lam Commissioners 
on an Inquiry into the Sanitary Condition of the Labouring Popula- 
tion of Great Britain. 


2. Address on the above Report in reference lo those parts which incul- 
pale the Metropolitan Commissioners of Scwers, delirercd at a Nect- 


ing of the Court of Sewers for Westminstcr, §c. By the Chairman, 
Tuomas Leverton DONALDSON, Esq. 


We are heartily glad that the subject of the sewers of tho metro- 
polis is likely to become an object of inquiry by the administrative 
authorities, a course for which we have long been anxious. In con- 
sequenee of a voluminous report by Mr. Chadwick, the seeretary of 
ihe Poor Law Commissioners, containing many very stringent remarks 
on the drainage of the metropolis, the ire of many of the function- 
aries has been excited. It is very evident that there must be some- 
thing radically wrong in the management, when we find such vast 
sums of money yearly raised in the metropolis under the name of 
sewer rates, while the extension of sewage is so very slow. It will be 
our endeavour to show, without entering upon all the points in dispute, 
that the present laws and system of building sewers are most oppres- 
sive and expensive to builders, and consequently the important system 
of draining house by sewers is avoided, and instead thereof, cesspools 
are resorted to, and every scheme whieh ean be thought of to save the 
expense of building a sewer. Under such circumstances, we are 
sorry that Mr. Donaldson, for whom we have great respect, should 
have betrayed himself so far as to become the ehampion of the pre- 
sent system. The report of Mr. Chadwick, indeed, like the apple 
of diseord, seems to have been productive of mueh asperity and bit- 
terness of feeling. 

Onr present objeet will be to prove that some broad and general 
measure must be at once adopted for the regulation of the sewage of 
the metropolis, and that all petty legislation on the subject of drainage 
should he suspended. We must not have ihe metropolis split into 
half a dozen commissions. Now that the subjeet is fairly opened, we 
do sincerely hope that the Secretary of State will not listen to the re- 
solution passed at the court of commissioners for Westminster sewers 
on the 13th ultimo, 


* That the Court requests au investigation under the autherity of 
Her Majesty's Seeretary of State for the Home Department. into tlie 
charges brought against the Westminster Commissions of Sewers in 
the report of the Poor Law Commissioners on the sanitary condition 
of the poorer classes, and to ascertain the best means of cleansing the 
streets and roads by aid of sewers, and also the most advantageous 
form of sewers for the publie interests.” 


This is giving the real matter at issue the go by, we want not the 
isolated works of the Westminster Commissioners, but what we do 
want is an examination into all the metropolitan commissioners, to see 
whether they cannot be advantageously consolidated into one body. 
We have now on the northern side of the river Thames, the City, the 
Westminster, the Holborn and Finsbury, the Regent Street, the Tower 
Hamlets, and the Stebon Heath Commissions; here we have six dif- 
ferent commissions, and it{is consequently impossible to lay down 
any one system of drainage for the whole metropolis; for to do so it 
is requisite to have the consent of all the different commissions, 
which would require months to obtain, even supposing it pussible that 
they should all agree. We have running right through the very 
centre of the Westminster sewage, a sewer of a large class, and at 
considerable depth, constructed about 25 to 30 years since, belonging 
to the crown, and eapable of draining an immense district; yet this 
sewer cannot be touched by the Westminster Commissioners; then 
again we have, as Mr. Donaldson tells us, in his report, the West- 
minster sewers running from the Thames up Tottenhim Court Road, 
to the New Road, then the Holborn and Finsbury Sewage commenees, 
and after the sewer passes through the latter district, it comes to the 
county drainage, so that any improvement in the drain:g? of the up- 


' et 


44 


lands of the county could not be made without first, the Westminster 
Commissioners constructing a new sewer, or lowering an old one, then 
the Holborn and Finsbury doiug the same. So, also, if either com- 
missions wished to divert the upland waters, by constructing catch 
water draius, so as to prevent too great a flow down any particular 
district, and prevent the lower parts of the metropolis from being in- 
undated, it cannot be done, and the consequence is, that each com- 
mission is obliged to cut abont and alter the old sewers, to get rid 
of the evil in the best way they can. 
Mr. Donaldson tells us that 


“ During the present century, and particularly since the removal of 
old London Bridge, every opportunity has been taken to lower the 
outlets. For instance, the Essex Street sewer, between 1816 and 
1836, has been lowered from its outfall at the Thames to near Great 
Russell Street. Bloomsbury, in length 5,800 feet. The eastern branch 
of the Hartshorn Lane Sewer, between 1831 and 1839, from Long 
Acre to the New Road, by the line of Tottenham Court Road, &c., 
inlength 4,200 feet. Another branch of the Hartshorn Lane sewer, 
between 1890 and 1837, from the south end of the Haymarket to 
Oxford Street, by the line of Princes Street, Wardour Street. &c., in 
length 3400 feet. The whole of the King Street sewer, between 
1880 and 1832, from Westminster Bridge to St. James's Park, 1200 
feet. The Wood Street sewer, between 1824 and 1827, the College 
Street sewer, between 1924 and 1832, and the Romney Row or Horse- 
ferry Road sewers, in 1840, have been lowered and rebuilt of enlarged 
dimensions from their outlets for their whole extent, being a length of 
6850 feet, presenting in these lines alone a total of only 21,450 feet.” 


Here, then, we have a fearful summary of expenses incurred in 
lowering the old sewage only, and we think an inquiry might be use- 
fully directed to see if all the commissions had been united, whether 
it would not have been far cheaper and more effective to run new lines 
of sewer from the river Thames through districts which had no 
sewers and to have joined the old sewage at some distant point, 
and thereby have relieved the old sewers in the lower levels. 

By this arrangement, we should have had the old sewers still re- 
maining, which might have answered the purposes of draining either 
high or low lands, and have obtained an immense additional length of 
new sewerage at the same expense. We do not mean to say that in 
all cases under the present system of separate commissions, this could 
have been effected; but it is a fair subject for enquiry, and can only 
be got at, by having a thorough examination of all the plans and 
levels of the .present sewerage, in every district, connected with the 
metropolis. 

Mr. Donaldson subsequently calls our attention to the vast works 
that have been executed for the improvement of the King's Scholar's 
Pond Sewer; let us give his own words. 


* But the greatest work ever executed by this or any other com- 
mission has been that effected on the King's Scholar Pond Sewer, 
which has been wholly rebuilt for an extent of upwards of three 
miles, from the River Side to the Regent's Park within the last 
24 years. It has been so vastly deepened and enlarged since the 
year 1816, that property of the most valuable description, in the 
neighbourhood of the sewer, at Pimlico, including Buckingham 
Palace, the lower floors of which are below the highest tide level, 
and most of the streets adjacent to the sewer between Piccadilly 
and the Regent's Park, have been benefitted to an incalenlable ex- 
tent. Formerly the whole neighbourhood was inundated by every 
sudden fall of rain, so that many of the houses in Berkeley Square, 
Bruton Street, Avery Row, South Molton Street, Wigmore Street, 
South Street, Baker Street, and Spring Street, were greatly depreci- 
ated in value; and some houses in Berkeley Street and Bruton Street 
remained unoccupied for many months together, in consequence of the 
well-known fact, that in the summer months those premises were 
subject to have their lower floors burst up during thunder storms, and 
the water to rise so as to extinguisli the aen fires, &c. 

“ One of tbe great means for remedying these evils was designed 
and carried into effect by Mr. Dowley. I especially allnde to the 
entire removal of two immense stone piers, which had at some former 
time been built in the water way of the sewer, and which piers sup- 
ported certain parts of the heavy and lofty walls of the houses in 
Grafton Street, St. George's. These piers, one measuring 53 feet in 
length, the other of a more square form, whereby the water way was 
divided into two channels, were formerly considered advantageous 
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to the property lower down the line of sewer, by penning back the 
torrent of water in times of storms. The work of taking out these 
obstructions as also removing two great lars and putting in an 
inverted arch throughout the whole length of sewer betxeen Hay 
Hill and Brnton Street, in length 550 feet, at a greatly increased 
depth, was performed from within-side the sewer, which liad its course 
under buildings. These works proved of such vast importance to 
the sewage of the district, that what was formerly reported to be 
impracticable by several eminent engineers, amongst whom were the 
late Mr. John Rennie, Mr. Jessop, Mr. Chapman, Mr. Bevan of 
Leighton Buzzard, and others, was actually and snbstantially carried 
out, and was afterwards inspected by some of these gentlemen, as 
also by a numerous committee of the commissioners, who not only 
approved of the work that had been so done, unseen by any one other 
than by the workmen employed, bnt were somewhat surprised that 
so bold an attempt had been successfully accomplished. 

“Tn the prosecution of the operations necessary for reconstructing 
this one line of sewer, various instances may he cited to show that, at 
all events, the management and execution were entrusted to an officer 
of this court who knew something of his profession, and to any one, 
who is acquainted with that part of the district lying between Pic- 
cadilly and Oxford Street, it must he manifest, that cases requiring 
ability, foresight, science and practical experience freqnently arose. 
I mean snch difficult cases as passing a sewer seven feet six inches 
wide in the clear with side walls two bricks thick, at a depth of 22 
feet and upwards, along White Horse Street, Piccadilly, a street. only ` 
20 feet wide. Again, carrying the same sewer through Sun Court, 
Curzon Street, which is tess in width than that of the external di- 
mensions of the sewer itself. And, further on, this sewer winds its 
course under and close to bnildings of great magnitnde, nearly the 
whole way from the lower end of Berkeley Square to Oxford Street 
and in most instances at a depth of from 10 to 12 feet below the foun- 
dations of the contiguous buildings. Surely, these were works, which, 
by their nature and extent might be considered of a scientific and 
high order of civil engineering, and such as have only been ap- 
proached by some recent works, perhaps, of the city commission of 
sewers,” 


With all due deference to the talents of Mr. Donaldson, we are in= 
clined to doubt the latter part of his statement, that these works 
* might be considered of a scientific and high order of civil engineer- 
ing.’ Instead of enlarging this sewer, and rebuilding it, with all its 
original sinuosity, the course we should have preferred, wonld have 
been to have run a new sewer from where the Scholar’s Pond sewer 
crosses in Oxford Street, near South Molton Street, along Oxford Street, 
and united it with the Regent Street sewer belonging to the crown, 
No doubt we shall be told, this conld not be done, as the Westminster 
Commissioners have no power to enter the Regent Street sewer, this 
then would at once have proved the great necessity of uniting the 
several commissions; now, if this plan could have been adopted, it 
would have relieved the large pressure of water flowing down the 
sewer, and innndating the honses as represented in Mr. Donaldson's 
report, and would have saved the great expense inenrred in removing 
the large piers under the honses in Grafton Street, and rebuilding the 
tortuous part of tbe sewer in the vicinity of Curzon Street; and 
another advantage gained, would have been in giviog Oxford Street a 
sewer, which had none. Similar relief might have been given to 
other portions of the large sewers which were overpowered with the 
upland water, and new sewers given to such portions as had none be- 
fore; for instance, another sewer might have been constructed, to 
have commenced about Berkeley Street, and run along Piccadilly, and 
discharged itself into the Regent Street sewer, near the Quadrant, 
connecting with it the sewers of the side streets, which would have 
relived the Scholar’s Pond Sewer and have given Piccadilly a sewer 
which it was deficient of until lately. And again, the sewer of Pall 
Mall might have been diverted into the Regent Street sewer, although 
it comes to within a few yards of it the sewage is carried into the 
Scholar’s Pond Sewer, and has to travel a distance of a mile and a 
half before it discharges itself into the Thames, whereas, if the 
former plan had been adopted, the discharge into the Thames 
would have been within half a mile. If these collateral sewers 
had been built, the vast sums of money in reconstructing a consider- 
able portion of the Scholar’s Pond Sewer, and building the large ap- 
proaches described in Mr. Donaldson's address, might have been saved 
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and part of the cost devoted to the new sewers we bave deseribed. We 
think that we could point out several other improvements that might 
have been adopted, if the commissions had been united ; but we have 
already trespassed beyond our original intention upon this portion of 
the subject, and must now turn our attention to the more important 
part respeeting the form, construction, and expense of the present 
sewers of the Westminster Holborn, aod Finsbury, and Regent Street 
commissions. 

We will first proceed to enquire into the present cost of con- 
structing sewers, and see how far they might be modified, so as to in- 
duce builders of small tenements to construct sewers, in preference to 
cespools; in order to do this, we are at once brought to another bone 
of contention between the present combatants; one commission con- 
tends that the oval sewer is the best form, whilst another flatly con- 
tradicts it, and says that sewers with upright sides are the best; we 
must therefore first hear what Mr. Donaldson says upon the subject. 


* With respect to the form of section of sewers, our commis- 
sioners have very wisely adhered to that, which experience has 
proved to them to be substantial and best calculated fur the purpose. 
We are to recollect that under-ground constructions must be built so 
as to last for ages, otherwise a continued re-building of sewers causes 
a constant breaking up of the streets, and obstructions to thorough- 
fares, and a suspension toa certain degree of the commerce of the 
trades-people on the line. The sewers must be large enough not 
merely for the ordinary service of relieving soil drainage, but also for 
carrying off the torrents of water, which fall during violent storms. 
Hence a large capacity must be given them. Again, this large di- 
mension is not without a further use in enabling the officers and 
workman to inspect and repair them with sufficient facility, the 
width even of our second sized sewers enabling two workmen to pass 
each otber. As regards the upward sides of the sewer, it must be 
borne in mind that all circular work constructed of brick can only be 
formed by making the joints more open at the extrados than at the 
intrados, for the square shape of the brick does not lend itself to 
otber than rectangular construction. Now these open joints are filled 
with mortar in a moist state, and before it is set, the earth to the 
depth of several feet is filled in, the centres are struck, and the con- 
sequence is an irregular settlement of the whole work; whereas with 
spreading footings, an invert at bottom, a circular arch at top, and up- 
tight side walls, most of these inconveniences are avoided, and the 
sewer, even if the earth be washed away at the top or sides, as 
sometimes happens from the bursting of one of the large main pipes 
of the water companies, stands upright and alone on its board base, 
whereas the oval sewer must have inevitably fallen over. I may also 
add two other important reasons for giving as much square con- 
struction as possible to the body of the sewer, and these are, greater 
security against imperfect workmanship, and detection of false thick- 
nesses of work at sides. Besides, in the event of its being judged 
expedient to increase the depth of a sewer by putting in a new bottom 
by underpinning, this operation becomes comparatively easy with 
upright side walls—almost impracticable when they are curved. 
Much stress is laid in the report upon tbe curved side walls as ma- 
terially aiding the rapidity of the current. But, in fact, the ordinary 
sewage rarely rises above the invert, and when it does, there is such a 
force in the volume of water, that no perceptible obstruction is offered 
by the absence of the complete circular form.” 


H, on comparing the sewers of the Westminster Commissioners, 
Fig.1 and 2, with those of the Holborn and Finsbury Commissioners, 
Fig. 2 and 3, it must be seen that Mr. Donaldson’s remarks about 
circular work are completely futile, for his objections apply equally 
to the arch and invert of the Westminster as they do to the Holborn 
and Finsbury; and as to the sides, the radiating of the courses iu the 
oval form is so trifling, that it is not worth naming. And again, can 
Mr. Donaldson tell us if such an accident ever occurred, as the burst- 
ing of a main pipe, and of washing away the earth to the extent 
of endangering an aval sewer. We have frequently heard, that 
during the construction of the upright sewers, of their falling in *, but 


2 We could find several cases of the Westminster sewers falling in during 
their construction, and the upright sides bulging in, as at Notting. Hill, anc 
also in the vicinity of the King’s Road, Chelsea. But we are told by th 
worthy chairman, that they were built by private individuals, and uot by the 
commission. Let us ask Mr. Donaldson. under whose direetion and super. 
ntendanee are they built? Dare a builder alter the torm, or lay a brick con. 
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never heard of such a case with the oval sewer. 20 years ago, we 


happen to have been engaged in the constiuction of about 1000 feet 
Fig. 5. 


of sewage of the oval form, as shown in Fig. 
5, built upon the crown lands iu the vicinity 
of Regent’s Park, and up to the present time 
we have never heard of a single failure, 
either during the construction or since; we 
think this fully justifies us in pronouncing that 
the oval form is most effective, and in point 
of expense infinitely to be preferred. Now 
let us compare the expense of both forms, we 
will take the cost of the materials and tabour 
the same in both cases, 1s. per foot reduced, 
rickwork, and 1s. per cubic yard for digging, 
strutting, and filling in or removing the surplus ground, the top of the 
sewer being taken as 6 feet below the surface of the ground. 


WESTMINSTER SEWERS. 


Fig. l, first class. Fig. 2, second class. 


HHE 


Lb d. s. d. 
17 feet brickwork - - 17 0 15 feet brickwork - - 15 0 ] 
3$ yards digging - - 3 4 3 yards digging - -% 3 0 | 

20 4 18 0 } 


Hovsorn AND FINSBURY Sewers. 


Fig. 3, first class. Fig. 4, second class. 


12 fect brickwork - - 12 0 9 fect brickwork - - 9 0 
3 yards digging - - 3 0 23 yards digging - - 2 4 
15 0 11 4 


Fig. 5,? the Regent Commission sewer is built in two half brick 
rims, and contains about the same quantity of brickwork as fig. 4, and 
may be taken at the same cost. Thus it will be seen that in adopting 
the oval form, there is a saving of 5s. 4d. per ft. in the first-class sewer, 
and 6g. Sd. per foot in the second-class sewer. Can there then be, 
after perusing the above calculations, a doubt as to which form of 


trary to the directions of the eommissioners’ surveyor; tf this be the case, 
the commissioners are responsible for the work and the form of the sewer, 
d not the builder. i 
ae We give the preference to the oval sewer, Fig. 5, over that of Fig. 4, as 
the larger part of the oval is downwards, which allows a greater flow of 
water to pass off quicker ; we also consider that the extra half-brick thick- 
ness of the sides of Fig. 3, oval sewer, perfectly useless, and m'ght with 
safety be omitted, which would reduce the cost of tbe sewer, Is, 84, per foot. 
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sewer tbe preference ought to be given? then why oppress the 
bvilder by compelling him to construct such expensive sewers as the 
Westminster Commissioners require ? Why not, as we said before, 
give some encouragement? Nay, we would create every inducement 
to the builder of small tenements to construct sewers, aud we feel as- 
sured that if the expense of building sewers could be reduced to 10s. 
per foot, making the charge for small houses of 15 feet frontage on 
tach side of the sewer under FOUR pounDs, that every builder 
would adopt sewers in preference to building cesspools, as the diffe- 
sence in expense would then be so trifling; but on behalf of the 
builder, we contend for a still smaller form of sewer than even 
the second size oval sewer, for in many cases where the distance 
yequired to be drained is not above 200 feet from a main sewer, with 
a good fall, we would allow an oval drain of half the altitude and 
breadth of fig. 5, to be constructed with a half-brick rim, or an 18 iach 
barre! drain, with manholes every 50 feet; the expeuse of such drains 
would be 27. 5s. for houses on each side of the drain for the 18 inch 
barrel drain, and 17. 10s. for the small oval form; this form of drain, 
isamply large enongh for 25 to 30 small tenements, including the 
surface drainage ; therefore, why put the builder of small tenements 
io the vast expense of erecting “second-size sewers, enabling two 
workmen to pass each other,” when “the ordinary sewage rarely rises 
above the invert,” for which the Westminster Commissioners charge 
10s. per foct for houses on each side, or 71. 10s. for a fourth-rate 
house. 

We have dwelt more particularly upon sewers for small houses, as 
it is to these houses that a cheap form of sewage is wanted, for the 
expenses attending upon sewers, forming roads, paths, paying fees to 
district and paving surveyors, leases, and a variety of other incidental 
eharges, whieh do not immediately belong to the construction of the 
house, fall almost equally the same on the small as on the large house, 
and raise the cost of the latter so enormously, that much higher rents 
are obliged to be obtained from the small tradesmen and operatives 
than would otherwise be required if these charges could he reduced. 
We could give an instance at. the present moment, where parties who 
have built some fourth-rate houses immediately contiguous to a main 
sewer of the Westminster Commision, will not incur the expense of 
ihe sewage by paying 10s. per foot, but prefer constructing cesspools. 

It will be a question well worthy of inquiry to ascertain what num- 
ber of houses there are on each side of any of the sewers that have 
been built or rebuilt by the Westminster Commission, and see how 
many of those houses have taken advantage of the sewers. We are 
fearful the return would show very few. If this be the case, it will be 
the best proofthat the enormity of the charge of 10s. per foot de- 
manded by the cummissioners, is of an oppressive nature, and if 
they eontinue to make this demand, we are fearful that very few 
houses in poor neighbourhoods will ever have drains to enter the 
sewers, and that all the calamities pictured in the report on the 
sanitary condition of the poor, will still rage with fearful violence. It 
is not for surface drainage that new sewers are so much wanted as to 
get rid of the nuisance of building cesspools under the basement, and 
in the close and confined yards at the backs of the small houses. 

We cannot allow these observations to close, without offering a few 
remarks on the regulation for constructing drains. We believe all 
the Commissions compel each house to have separate drains, no 
matter bow far the house may be from the centre of the sewer. We 
recollect, a few years since, seeing the ground opened to the distance 
of at least 60 feet long, and 10 feet deep, opposite to every house in 
the Grand Junction Road, Paddington. Now, if the commissioners 
would bave allowed a 15-inch drain to have been constructed from the 
sewer for every three houses opposite the centre house, with a 
branch drain, nine inches clear, at the end next the houses, there 
would have been a saving of 100 feet run of digging and making 
good roads, and a drainage equally as effective, if not more so; for it 
is not so likely that the single 15 inch drein would have got ehoked as 
the three 9 inch drains. And again, why not allow a 12 inch drain to 
be constructed opposite the party wall, between two houses, for the 
drainage of the two, some compulsory law might be made for com- 
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pelling both owners, if there should he two, to contribnte their share 
to the repair or cleansing the drain, if it were required. By some 
inodification of this nature, a vast expense would be saved both to 
builders and owners of houses, as the principal expeose in carrying a 
drain into the sewer is generally the opening of the ground and mak- 
ing good the roadway. 

We have, in the present notice carefully abstained from entering 
into an examination of the Flushing apparatus, the feasibility of 
cleansing the streets by means of the sewers, and also the considera- 
tion of uniting the paving of the metropolis with the sewers under 
one commission, the same as is now done in the City of London, for 
all these points require to be gone into at considerable length at some 
future opportunity. We hope we have been successful in establish- 
ing that sewers may be constructed far more economically, and equally 
as effective, as the present form of the Westminster sewers, aud that 
considerable improvements might have been adopted in rebuilding 
and relieving the old sewage, and at the same time increased to a 
large extent the sewage, without any additional expense, and if we 
have done so, satisfactorily, it then behoves us to press upou the 
government to take up the inquiry on à broad scale, employ eom- 
petent parties to report upon the subject, and see how far a grand 
measure might be laid down for the improvement of the whole of the 
first metropolis in the world. 


CONCRETE, ITS INTRODUCTION, COMPOSITION, USES, 
AND COMPARATIVE EXPENSE. 


ConcreETE was first used in this country by Sir Robert Sinirke, at the 
erection of the Penitentiary at Millbank, afterwards at the under- 
setting of the walls of the New Custom House, and has been generally 
used by the above named architect iu the public buildings since erected 
under his eare, especially at the club house of the Oxford and Cam- 
bridge University in Pall Mall, where the whole area of the building, 
and to the extent of two feet beyond the line of the lowest footing, 
was covered to a depth of 2$ feet, the depth being increased ta 4 feet 
under all the walls that rise to the roof; in the specification of the 
last named building it is thus described. “For the grouted stratum 
elean river gravel is to be provided, and mixed with lime ground or 
pounded to a fine powder; it is to be well mixed with the gravel, twice 
turned over before it is wheeled to the excavation, and it is to be 
thrown from a height of not less than 6 feet in every part. A man to 
be kept treading down and puddling the mass as it is thrown down; 
the proportion of materials to be 6 parts of gravel to one of Dorking, 
Merstham, or Haling stone lime." It has now become, in the present 
day, the most favourable expedient resorted to for artificial foun- 
dations, Mr. Ranger, of Brighton, improved the above hint by using 
hot water to facilitate the setting, for which he took outa patent for 
making artificial stone. A detailed account of the application of Mr. 
Ranger’s artificial stone to the building of docks and river walls at 
Chatham and Woolwich, is given in the Ist vol. of the Journal, being 
a paper by Lieut. Denison, from the Papers of the Corps of Royal 
Engineers. Analogous to concrete is beton, from which it differs, in 
broken stone being used instead of gravel, in the proportion of two of 
stone to one of lime or pozzolana of Italy, a description of which, 
taken from the Franklin Journal, appeared in Vol. 3, page 265, 
of your valuable periodical. Siuce the introduction of concrete, some 
little difference of opinion as to the proportions of materials and man- 
ner of mixing them has arisen among engineers. 1 therefure give the 
composition from several specifications:—No. 1. The coucrete to 
consist of 5 parts of clean gravel, perfectly freed from loam or clay, 
with a proper proportion of small gravel and sand, as well as large, 
and one part of lime measured dry, the lime to be mixed into a per- 
fectly smooth uniform paste, as for the mortar, but with more water, 
and then thoroughly mixed with the gravel.—No. 2. The concrete to 
be composed of sandy gravel and well burnt lime, in the proportion of 
3 of the former to 1 of the latter. The gravel to be free from all 
earthy matter, and the pebbles not to exceed one inch in diameter. 
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The lime is to be used in a hot state when slacked, and to be imme- 


diately mixed, using no more water than is sufficient to incorporate 
them. After being twice turned, it is to be wheeled on to a stage 
10 feet high, and let fall into the trench; it is not to be puddled or 


disturbed in any way until perfectly set.—No. 3. All concrete must 
be composed of gravel perfectly clean, and mixed with fresh well- 


burnt lime in the proportion of 6 of gravel to 1 of lime. The lime and 


gravel to be mixed in a dry state, and a sufficient quantity of water 
afterwards added.—No. 4. Concrete to be composed of good lime, 


gravel, and sand, in the proportion of + to 3 of lime, and it should be 
laid in about 12 inch layers or courses, and pitched from a height of 10 
to 12 feet, neither should it be disturbed until properly coucreted and 


set. 
Iu the above five opinions, including that of Sir Robert Smirke, we 


have the relative proportions of gravel and lime, varying from 3 to 9; 
and No. 1 states the lime and water to be first mixed, in which No. 2 
nearly coincides, whilst No. 3 insists on the gravel and lime being first 


mixed, and then the water added; Nos. 4 and 2 coincide that the 


concrete is not to be disturbed after it is thrown into the trench, 


whilst Sir Robert Smirke expressly states that parties are to be em- 
ployed puddling the mass. The whole are agreed in specifying that 
the material is to be thrown from a height. 
tice and experience in the mixing of concrete, I think that the lime 
need not be ground, but simply mixed with the gravel, and then, by 


the addition of water, it will fall to an impalpable powder, also that 
it is unnecessary to be at the expense of puddling the mass after being 
deposited in the trenches, neither is there any advantage to be derived 


from discharging the mixture from a height, both of which operations 
increase the expense of the concrete, and as the concrete in the act 
of setting expands in bulk, think that alone a sufficient proof of the 
inutility of both of the above mentioned operations, their tendency 
being to condense the mass, whilst its own natural tendency is to 
expand. With respect to the proportion of lime and gravel, | tbink 
the less lime the better will be the concrete, and that the proportion 
of 8 to 1 of lime is decidedly better than 3 of gravel to 1 of lime. As 
to the quality of materials employed, the lime must be stone lime, 
fresh from the kilos that from chalk will not do, and hydraulic or lias 
lime is to be preferred to stone limes. With respect to gravel, if ob- 
tained from a pit, the ochereous or ferruginons is to be preferred, and 
if loam is present, so as ta soil the hand, the gravel must be washed, 
if the gravel be obtained from rivers by dredging, alluvial and vege- 
table deposits are to be avoided; and if the gravel contain vege- 
table refuse, it must be screened or washed. Shelly sharp gravel is 
the best, the proportion of small or large pebbles, and the due quan- 
tity of sand, is soon learned with a little practice. 

As to the uses of concrete, it is principally adopted as an artificial 
foundation, and from four to six feet is a sufficient depth, and ex- 
tending two feet bevond the space to be occupied with the building. 
The following testimony of the utility of concrete, is from Weale’s 
Bridges, page 31. “Piling will probably never be found more safe 
than a body of concrete ; the latter cannot be too much esteemed, for its 
durable and almost imperishable nature, besides being quite as safe and, 
perhaps, more durable than piling;" and from the paper of Lieute- 
nant Denison, before alluded to, we have the following ratification of 
“Concrete cannot be advantageously employed as a build- 
ing material.” “lt may be employed with advantage in backing 
retaining walls." — 1. K. Brunel, Esq., C. E., has used concrete as a 
foundation, nearly exclusively and universally in the bridges on the 
Great Western Railway; and in the celebrated bridge of Maiden- 
head, the land arches are backed with concrete, to the depth of 103 
feet, and the abutments of the large arches are also backed with 
concrete. In culverts underneath embankments, the same able engineer 
has extensively used concrete as a backing material, the brickwork 
being kept thin, and then enveloped in a mass of concrete, in the 
form of a polygon, of six sides, or, of the form of two truncated 
cones, with their bases joined. 

Concrete was used on the Great Western Railway, wherever it could 
be employed, as a backing material; its use is now rapidly extending 


its uses. 


From considerable prac- 
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to the provinces, and bids fair to supersede all other means now em- 
ployed for making a foundation; it is much improved by being mixed 
with oxide of iron, smith’s scales, and roasted iron stone, or any ma- 
terial containing iron. As regards the comparative expense, brick- 
work being the most common building material, has been taken as the 
standard of comparison with concrete for price, and its cost in most 
districts will be found from one-third to one-sixth the price of brick- 
work, taking a cubic yard as the quantity of each material, the latter 
will cost 5s. and the former 21s, both, to a great extent, being regu- 
lated by the viciuity of brickyards, and the facility of obtaining 
gravel. I have known concrete executed at 38. 3d., 3s. Öd., 43., 43. 6d., 
53, 78. 6d., 83. 6d., and 11s. 6d. per cubic yad, although the most 
common price is 7s. 6d.; as to brickwork, the general price is 21¢., 
and the range is from 14s. to 27s. 6d. per cubic yard. The London 
price being 25s. per cent. dearer than the country. The facility of 
obtaining lime regulates the cost of concrete ; the price of lime per 
cubic yard, measured dry ia clots, at Dorking in Surrey, is 11s.; 
Barrow in Leicestershire 218.; Bulwell in Nottinghamshire 9s. 64. 
Breadon in Derbyshire 15s. 6d; Harefield in Buckinghamshire 16s. 
6d.; Fulwell, Durham County 9s. The measures of lime, also, vary 
much; in some places it is sold by the cubic yard, measured dry, 
which is decidedly the best method adopted; it would be desirable if 
it was universal. It used to be sold in London by the hundred, as it 
was called, not of weight, but a measure, a yard square, and a yard. 
and one inch deep, which will be equal to 16 or 18 bushels, but it is 
now sold by the cubic yard. The Fulwell and Barrow lime is sold 
by the quarter, eight of which make a ton and a half. Lime is also 
sold by the boll and chaldroa; a chaldrou will be about 34 tous, a 
single horse cart about six balls. in agricultural districts, the bushel, 
boll and quarter are nsed; in colliery districts, the chaldron and ton are 
the standard of measure. With respect to the cost of gravel, pro- 
vided it can be obtained on ground belonging to the company, the 
getting, screening, and cartage will cost 1s. 64. to 2s. per cubic yard; 
if it be obtained from the gravel pits of the country, the charge will 
be per ton, from 2s. 6d. to 2s. 9d., if screened 3s. 3d. to 3s. 10d., it 
broken 6s. 10d. A cubic yard will weigh from 24 to 27 cwt. If the 
gravel is dredged or brought from the shores of a river, the cost will 
be 2s. Gd. per yard, or nearly the same as from the pit. The prices 
of the various operations of getting, screening, and washing gravel 
are respectively 10d. and 12d. per cubic yard. The price of excava- 
tion is also included in tbe price of coucrete in all railway specifica- 
tions, which will be about 4d. per cubic yard, as generally the exca- 
vation is of limited extent, and consequently more expensive than au 
extensive excavation, and when the gravel is obtained on the ground 
of the Company or proprietor, the excavation is a double operation, 
the hole having to be refilled with other materials in lieu of the gravel 
obtained. From the experience of several thousands of yards and 
variety of situations, I find the cost of mixing the materials, or as it is 
termed concreting, to be 1s. per cubic yard, and taking the proportion 
of material at 5 to 1, the following will be a fair estimate of the cost 
of concrete ;— 


G. Gb 
l cubic yard of lime -~ E - 12 6 
5 do  ofGravelat2s.64. - 12206 
Labour mixiug at 1s. per yard - 6 0 
2m0 


6 yards of excavation at 4d. - 
Waste, contingencies and profit, at Ix. 6 0 


6 cubic yards, at 6s. 6d. =- = BIE 


Concrete will set in 24 hours; the specific gravity is 125, or about 
the same as brickwork, although brickwork is sometimes 185 lb. per 
cubic foot. Lieutenant Denison gives the strength of concrete S = 


a, The constant S being 95, and comparing concrete to York 
4ba? 
paving, the proportion is as 1 to 13. 

The following works may be consulted ; Coloncl Pasley, on Calca- 
reous Cement; Weale, 1539;—Aikin on ditto, in Transactions of So- 
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ciety of Society of Arts ;—Lieutenant Denison’s Notes on Concrete, 
from papers of Corps of Royal Engineers, Journal, Vol. 1, p. 380; 
Lieutenant-Colonel Reid, ditto, see also the Journal, Vol. 1, page 131; 
aletter on concrete, by a Constant Reader, Vol. 3, page 265, Vol. 5, 
pages 5$, 276. 

I am, &c., 


St. Ani’s, Newcasile-upon- Tyne. Oh dtc 


WIRE ROPE LIGHTNING CONDUCTORS. 


Sir—Having seen, in some of the recent numbers of the Mechanics’ 
Magazine, a long discussion as to the priority of claim, respecting 
the wire rope as a substitute for metal rods, in conductors, I beg to 
call your attention to a paragraph, which appeared in a work, pub- 
lished by Sir John Herschel, more than 10 years ago. He says thus; 
that wire rope has long been used at Munich in preference to metallic 
rods, for lightning conductors. I think this proves that the subject 
has been long tried and practised, before Mr. M. J. Roberts brought 
forward the subject. 

Your insertion of this will oblige 

A SUBSCRIBER. 


WROUGHT IRON AXLES, 


Sir—It is worthy of remark how slowly well proved facts, individually 
acknowledged and acted upon, become generally admitted; it is to be 
regretted that we are not more communicative of those events which 
strike us in our daily practice, and which, if announced as soon as 
discovered, would so materially and rapidly tend to general im- 
provement. There is, perhaps, no instance in which this can be more 
clearly exemplified than in the use of wrought iron; it is scarcely 
possible to refer to the subject without an example being readily laid 
before you. Every manufacturer hus had more or less his attention 
drawn to the fact, that in its varions applications wrought iron is sub- 
ject to become brittle. Iron spindles, piston rods, fire bars, crow bars, 
chisels, and many other things, are known to lose their fibrous quality 
after being in use for a length of time, varying according to the nature 
of the service they have had to perform. By some it has been con- 
sidered that the iron originally employed was of bad quality, and the 
circumstance when discovered has not been otherwise attended to 
than by replacing the broken piece; but in many instances the phe- 
nomena has been clearly established, closely examined, and well 
attended to, and that for years together, without, however, having 
become a generally acknowledged fact, sufficiently positive to justify 
the opinion that wrought iron, applied for certain purposes ought only 
to be allowed to perforin a previously determined quantity of work, 
after which it becomes requisite to re-forge the piece. 

In most cases the fracture may be unattended with danger to human 
life, but ia others, as in connexion with railways, where hundreds of 
lives may depend on the strength of an axle, it daily becomes more 
evident that extraordinary precautions must be resorted to for the 
purpose of avoiding accidents, and I would, with regard to railway 
axles, suggest (as a precautionary measure) the propriety of limiting 
the distance tbey shonld be allowed to run previous to their being 
thrown out as unfit for service, and that whether apparently in good 
condition or not. Such is the perfection with which these axles can 
now be manufactured, that when a suitable quantity of iron is used, it 
may be confidently asserted that every axle turned ont of the shop 
after due examination may be considered to be sound, and that by 
limiting the work it is allowed to perform, the fracture of an axle 
would become a very improbable event. 

Having been lately in Paris, Y mentioned the circumstance to M. 
Arnoux, the directing manager of the extensive works belonging to 
the Messageries Laffite & Caillard, persuaded that from a person 
whose attention has been for so many years engaged on this subject, 
I should obtain some positive information; he showed me a number 
of axles which lie had caused to be broken, after they had performed 
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their allotted quantity of work; they all broke short and brittle, the 
fracture invariably indicating the progress of the disease, The frac- 
ture commences at the lower angle of the axle on the side of the 
traction, which is evidently in fixed axles the point of greatest fatigue, 
anl in those axles which have given way under the weight of the 
load, the fissure lias in some instances nearly traversed the axle before 
it broke entirely, and it is then very easy to trace the accident from 
its engine. I will endeavour to describe its usual appearance by the 
following diagram; the arrow shows the direction iu which the car- 
riage moves, 

The fracture invariably originates at the angle 
a, and appears to progress at intervals by zones 
as shown by the lines in the diagrams, the first, at 
the point a becomiug perfectly black, the colour 
of each being lighter as they gradually extend 
from this point, and as the contact of the two 
sides of the fracture becomes more intimate, the 
grain of the iron towards the angle a is coarse, 
and has a large crystalline texture, which diminishes in size as the 
fracture approaches the angle 5, at which point the metal remains 
slightly fibrous, having evidently undergone a more rapid deterioration 
at its point of greatest strain. 

M. Arnoux informed me, that in consequence of this effect, to which 
he has for a long time paid great attention, he has come to the cone 
clusion that an axle can only safely run a distance of 30,000 leagues, 
or about 75,000 English miles; when an axle has run that distance, he 
invariably takes it ont, places it between two new bars of iron, and 
welds them together so as to form a newaxle. Ifthe carriage usually 
runs over a paved road, such as is frequently met with in France, the 
axle is not allowed to run. so great a distance, and a certain degree of 
wear in the collar then determines the period at which the axle is 
thrown out, not in consequence of the wear of the collar, but because 
that degree of wear has proved, by experience, that it is prudent to 
renew the axles in order to avoid a fracture. 

Here, then, we have tlie proof of an important principle in the 
application of wrought iron, being well established aud long known to 
one, and probably to many individually, without having come to the 
knowledge of railway engineers, who are thus compelled to arrive at 
this important truth by dint of actual experience, obtained through 
the medium of a series of lamentable accdents, and they could not 
acquire their information io any other way, unless made acquainted 
with the cirenmstance by those who have previously purchased their 
knowledge. 

The question, then, admitting the above statement to be correct, 
will be, how great a distance it may be pruden: to allow railway axles 
of different descriptions to run; and to solve this question, it will be 
advisable, in the first instance, to adopt a term which may certainly 
be within the limit of perfect safety, until the greatest distance that 
can be safely adopted may have been determined by a series of well 
conducted experiments. 

Iron exposed to great heat undergoes the same kind of deterio- 
ration. I examined, in the same establishment, several bars taken 
from a furnace in which they heat their wheel hoops; the part of the 
bar directly exposed to the fire offered the same crystalline appear- 
ance as the broken axles, which gradually diminished towards the 
end that was out of the fire, and the end of the bar which was out of 
the fire altogether, had the appearance of good tough iron. The por- 
tion which had suffered most from its direct contact with the heat, 
having been doubled over and welded entirely, recovered its fibrous 
quality, and stood a cold bend as well as any iron that had not been 
in the fire. 

Should you find this communication worthy a place in the Journal, 
yon will oblige, by its insertion, 


Your obedient servant, 


20/4 January, 1843. H. H. EDWARDS. 
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SELF-REGULATING EXPANSION SLIDE VALVE. 


IMPROVEMENT in the steam engine is so much sought after, so many are 
engaged in the pursuit, and economy in the consumption of fuel is a question 
of so much importance, that no apology need he offered on presenting a plan 
to attain that object, and which has been fonnd here or elsewhere to be an 
absolute improvement. 

The simple apparatus which I am about to describe, (for which I obtained 
two patents abroad,) has been applied very successfully, and is now getting 


into extensive use. I believe it to be unknown in this country, except to a 
few persons to whom I have explained it; and as it will on most occasions 
be found to he useful, I propose to make it known throngh the medium of 
your truly valuable columns, which being open to communications of the 
kind, and much read, I should be happy to introduce this to your readers 
through so respectable a channel. 

The advantage of using steam expansively does not require demonstration, 
it is too universally acknowledged to admit of any doubt; I must, however, 
enter a little into the subject, to point out the benefit to be derived from 
the application of my slide valve, but will endeavour to be as concise as 
possible. 

An engine working withont expansion, receives the steam on its piston 
during the whole length of stroke, its speed being regulated hy contracting 
more or less the passage through the throttle valve, thereby to a certain ex- 
tent wire-drawing the steam. The speed of the engine is effectually regu- 
lated by this means, but a considerable quantity of steam is thereby thrown 
away, as I will endeavour to show. 

It frequently happens that an engine is lightly loaded, and as the loss to 
which 1 allude is comparatively greater with a light load than with a fnll 
one, on account of the wire-drawing becoming more complete, I will take 
for example an engine working with such a load as will require the orifice 
through the throttle valve to he sensibly contracted, in order to keep down 
the speed of the piston. 

When the engine passes over ber centre, the motion of the piston is very 
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slow, and the orifice of the throttle valve will allow the steam to rush into 
the cylinder in sntlicient quantity to exert its full pressure; bnt as the speed 
of the piston increases, the quantity of steam admitted becomcs insnfficient 
to fill the space at full pressure behind the piston. 

The piston continnes increasing in speed until it reaches the middle of the 
cylinder, where it is the greatest, from that point to tlie end of the stroke 
the speed decreases until the motion is reversed ; there is necessarily a point 
of the stroke at which the speed is so slow, that the quantity of steam ad- 
mitted throngh the throttle valve will be proportionate to the speed of the 
piston, and from that point until the end of the stroke, as the spced of the 
piston decreases, the steam will accumulate in the cylinder, and the pressure 
will increase; but at that moment the position of the leverage of the crank 
is such, that the increasing pressure of the steam produces comparatively 
little effect on the speed of the engine, and at the moment at which the 
pressure reaches its maximum, the slide valve is reversed, and the contents 
of the cylinder are thrown into the condenser. 

The quantity of steam thrown into the eylinder at the beginning of the 
stroke is not lost, because it continnes to act expansively on the piston, and 
becomes a portion of that volume of steam which determines the speed of 
the engine and the relative steam passage throngh the throttle valve; but as 
I said above, the volume of steam thrown in towards the end of the stroke, 
only serves to fill the cylinder uselessly at the moment when its contents are 
about to be thrown into the condenser. 

If the engine happens to have a light fly-wheel, the evil is considerably 
increased, because the speed of the engine will sensibly decrease towards 
the end of the stroke, the orifice of the throttle valve will be enlarged by 
the action of the governor, and an increased volume of steam will be ad- 
mitted into the cylinder just in time to be thrown away. 

By working the steam expansively, the above-mentioned loss is avoided; 
and if the resistance to be overcome was constant—as for instance, to raise a 
given quantity of water to a given height in a given time—then the fixed ex- 
pansion would answer every purpose; and this is, perhaps, the only instance 
in which that can be said to be the case. 

Generally speaking, the load is variable, and when that is the case, the 
point of the stroke at which the steam is cut off should also be variable, so 
that the steam employed should exert its full pressure while it is heiog ad- 
mitted to the piston, in order to produce the full effect of expansion from 
the moment it is cut off until the end of the stroke. 

For this to be carried out efficiently, the engine itself must determine the 
point of the stroke at which the steam should be eut off, and the governor is 
sufücient for the purpose. I think I may infer, that tbe valve hereafter de- 
scribed, will be found useful for all engines which require a governor to 
regulate their motion. 

The present system of advancing the eccentric, and constructing the 
working valve, so that the steam is cnt off at about three fourths of the 
stroke, is an immense improvement, but stops short of what is wanted, par- 
ticularly for those engines which work with high steam. 

The elasticity of steam being subject to the same law that governs the 
elasticity of atmospheric air, as determined by Mariotte, the elasticity being 
proportionate to its density, then a volume equal to 200 under a pressure = 
2, will be reduced to 100 under a pressure = 4, aud will expand so as to 
represent 400, the pressure being reduced to = 1. 

This being the case, let us suppose the length of the stroke of the cy- 
linder of a steam engine divided into 20 equal parts, and that steam of four 
atmospheres is acting upon the piston during the whole of the stroke; the 
consumption of steam will be represented by 20 x 4 = 80, and the sum of 
the forces will also be 20 x 4 = 80; in this case the consumption of steam 
will he as ], and the power exerted will also be 1. . 

Take the same cylinder, and admit steam of the same pressure during 
15 = ł of the length of stroke, the quantity of steam expended will be 
15 x 4 = 60, and the sum of the forces will be 15 x 4 = 60 for the first 
15 spaces, and 16°77 for the remaining 5. 

The consumption of steam will be 60 — 1. 

Tbe power exerted will he 60 + 16°77 = 7677 = 1°27. 

(See diagram No. 1.) 

Again, in the same cylinder, admit the steam only during 32 = ji the 
length of stroke, the quantity of steam used will be 10 x 4 = 40, and the 
sum of the forces will be 10 x 4 = 40 for the first 10 spaces, and for the 
remaining 10 spaces it will be 26°75. 

The consumption of steam in this case will be 40 

The power exerted will be 40 +2675 = 66°75 = 

(See diagram No. 2.) 


= jl, 
1:66. 
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No. 1. No. 2. No. 3. 

0 0 0 | "od | 0 i 
4 1 4 A 3 4 

4 2 4 2 4 

4 3 4 3 4 

4 4 4 4 4 

4 5 4 5 4 

4 6 4 6 3:333 71 4 
4 7 4 7 2:957 

4 8 4 8 245 

4 9 4 3 2:922 

4 10 4 10 2- 

4 1l 3:636 11 1318 

4 12 3:333 12 1:666 

4 13 3:076 ilg 1:533 

4 M 2:857 14 1493 

375 15 2-666 15 1:333 

3:52 16 2:5 16 1-25 

3:31 17 2332 17 1176 

317 18 2-299 18 1111 

3: 19 2:105 19 1:052 

678 20 2: 20 r i 

46-23 06:74 46:28 


Carry this again further ont, by admitting the steam only during 3, 
= 4 of the stroke, and we shall find for the expenditure of steam 5 x 4 = 
20, and the sum of the forces for the first five spaces will be 5 x 4 = 20, 
and for the remaining 15 it will be 26:25, 

The consumption of steam in this case will be 20 — 1. 

The pawer exerted will be 20 + 26:28 = 46:28 = 2:31. 

(See diagram No. 3.) 

To obtain the greatest possible advantage from steam it is requisite : 

Ast. To employ it expansively. 

2nd. To admit it into the cylinder at its full pressnre without being wire- 
drawn. 

3rd. That the portion of the stroke during which it is admitted freely, 
shonld be determined by the engine governor. 

The construction of this self-acting slide expansion valve, will be under- 
stood by inspection of Figs. 1, 2: 

A, being the face of the cylinder. 

H, the slide valve, acting exactly the same as the ordinary slide valve. 

I, a moveable metallic plate, worked by friction against the back of the 
slide valve H, as far each way as will be permitted by the cam or tappet a, 
the position of which will be determined by the governor. 

When the points of the tappets are approached so as to hold the plate I, 
the slide valve H, alone will move, and the steam will act only during a very 
small portion of the stroke of the piston. i 

When the points of the tappets separate, the plate I, will be carried along 
with the valve, until brought in contact with the tappets, and the greater the 
distance between the points of the tappets, the longer the steam will be ad- 
mitted into the cylinder. 

When the tappets are sufficiently thrown back to prevent the plate 1, from 
reaching them during the whole length of the stroke of the valve, the fixed 
bracket K, will then place the plate I in the middle of the slide valve, and 
the steam will be admitted during the whole length of stroke of the piston, 
with the exception of what portion may be cut off by the advance of the 

eccentric. 

The two spindles which carry the tappets a, pass through stuffing boxes 
reserved on one side of the valve box, and are turned by two sectors fixed 


on their extreme ends, and working into each other; the tappets therefore 
murve simultaneonsly in contrary directious, a lever fixed to the top sector 
being worked by the governor, so as to separate the points of the tappets a, 
as the speed of the engine diminishes, and to approach them uearer toge- 
ther as the speed increases, and in this way steam will be admitted in such 
volumes into the cylinder, as will effectnally regulate the speed of the engine 
without ever contracting the orifice of the throttle valve. 

This summary explanation is quite sufficient ta show the principle upon 
which this valve is constructed, and by what means the purpose is effected ; 
what follows, is a somewhat more detailed account of the same, useful only 
as entering a little more minutely upon the subject, and giving some in- 
structions to be attended to in its construction. 

To facilitate the setting of the metallic plate I, attention mnst be paid to 
the pnsitian af the tappets a, becanse upon their position depends the 
proper effect of the valve. The upper sector G, is keyed on the end of the 
spindle, and the lever F, is fixed to the sector by two screws 2, running 
throngh aval holes in the sector, which permit the spindle to be turned a 
little either way, so as to move the points of the upper tappets a little nearer 
to, or a little further from the plate 1. 

On the lower spindle the same facility is obtained, by keying a plate on 
the spindle, instead of fixing the sector itself, and then by fixing the sector 
tothe plate by two screws, giving play iu the holes as above, the bottom 

| tappets can also be varied as may be required. 

To canse the plate I te adhere to and follow the vale 11, in its motiou, a 
spring K, is fixed on the back of the plate 1, and the two ends of the spriug 
slide in a groove, formed by two side pieces fixed to the slide valve; this 
spring is so disposed as to press the plate against the back of the valve. 

1 have occasionally applied this valve to engines that required to have 
more steam thrown on to one side af the piston than on the other, and have 
thereby been able to do away with a considerable connterweight—for in- 
stance, in direct engines, where there is considerably more weight in the 
down than in the up stroke, I have found it very nsefnl; and in another 
case, in which a cold water pump was attached to one end of the beam, and 
lifted water from a very deep well. 

The motion of the valve being determined by an eccentric, is exactly the 


1843.) 


same as that of the piston determined by the crank, but with this condition, 
that the valve is at its greatest speed while the piston is at its lowest. 

Tf the circle described by the crank pin is divided into equal parts round 
its circumference, the motion of tbe piston, commencing from the end of the 
cylinder, will increase as the versed sine of the arc descrihed, until it reaches 
the middle of the cylinder, while that of the valve will be as the sine of the 
arc; and as the difference of the versed sines is constantly increasing, while 
ihe difference of the sines decreases, the result will be, that the motion of 
the plate 1, on the back of the valve, must be less the longer the steam has 
to act upon the piston. The spindles of the tappets must therefore be 
worked hy a motion of the same description as that of the eccentric, and 
this is obtained by means of the bell crank, A, B, the long arm A being 
worked by the governor, aud made to describe an angle of 90°, the arm B, 
being horizontal when the governor halls are open, and vertical when they 
are closed; a gradnated qnadrant C, being fixed against the valve box, a 
hand fixed to the extremity of the arm B, of the lever A, B, will show 
during what portion of the stroke of the piston the steam is admitted into 
the cylinder. 

The pin heing pulled ont from the lower joint of the lever E, the lever F, 
will be thrown up by the action of the plate I, against the tappets ; the plate 
being no longer stopped by the tappets will be directed into the middle of 
the slide valve by the fixed bracket K, and the steam will be admitted to the 
piston until ent off in the usual manner by the slide valve. 

When it is requisite to stop the engiue, this pin must be withdrawn, be- 
cause it is requisite that the plate I, should be always in the middle of the 
back of the slide valve to he ready for starting; the small quantity of steam 
that would otherwise be admitted would not suffice to start the engine. 

This valve, which I have applied to a great many engines, and which has 
also been applied by others, answers perfectly well; it is, therefore, not 
merely a speculative idea that I am laving before your readers, 

I applied one pair of them to a locomotive engine, but the result was not 
so favonrable as I anticipated; not tbat this valve is not applicable to this 
kind of engine, but because I applied it iu an improper manner, and without 
having beforehand taken into due consideration the several points in which 
the locomotive differs from other engines. | considerably increased the 
power of the engine, hut did not save fuel, which is one of the principal 
objects I had in view. 1 made the cylinder too large; and did not snfiici- 
ently provide for the very great speed with which the piston of a locomotive 
travels, so that I produced in ihe slide valve the wire-drawing of the steam, 
which I avoided in the regulating valve; it mnst also be ohserved, that a 
sufficient blast must be determined in the funnel, to secnre the generation of 
a sufficient quantity of steam; this was provided for, but in an improper 
manner, being only obtained hy contracting the orifice of the blast, which 
would only cnahle me to obtain a proper effect under a given load and upon 
a constant gradient; and as on a railroad these two conditions are con- 
stantly varying, it is evident that the area of the orifice of the blast should 
vary also, not only when the steam is worked expansively, but on all occa- 
sions. 1 therefore took out à patent for an apparatus, by the use of which, 
the blast could be regulated with the greatest nicety, and ohtained permission 
to make a series of experiments with the apparatus, on one of the most 
powerful locomotives, unfortunately not the one to which the expansion 
valve was applied, and the result was, what might have been anticipated; 
the variable blast did not reqnire any assistance, and acted perfectly well in 
every respect; whereas the expansion valve, which reqnires absolutely the 
variable blast, did not produce its full effect without it. 

From the very liberal conduct of the company, I am persuaded, that if I 
had remained longer in France, they wonld have authorized me to complete 
these experiments; but family affairs having called me back to England, they 
remain in an imperfect state, as far as regards locomotives. 1, however, 
went far enough with the experiments to feel convinced, that by ihe appli- 
cation of the expansion valve in conjuuction with the variable blast, a con- 
siderable improvement would be effected in the locomotive engine. 


London, 19th October, 1812. H. H. EDWARDS. 


IMPROVEMENT IN THE MANUFACTURE OF Gas.—A workman employed 
at Esk Mill, Edinburgh, named J. Lothian, is said to have perfected a most 
important improvement, whereby a saving of one-half of metal, fnel, and 
fire, is effected by a new construction of the flues, and situating of the retort. 
His prineiple of building flues is also said to he well worthy the attention of 
those having small establishments, where gas is required. .\ few days since, 
he made, in 4$ hours, by one small retort, 846 cubic feet of gas, the same 
being prepared from various substances. 
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THE YORKSHIRE ARCHITECTURAL SOCIETY. 


Sra—However well-intentioned the regulation may be, that all who are 
admitted into this society “ must be members of the Established High 
Anglo-Catholic Church,” it appears to me to be one of a very questionable 
kind, whether as regards propriety or expediency. What is exactly meant 
by the Anglo-Catholic Church, I for one, know not, the term being to me al- 
together a novel one; but let it meau what it may, it seems that Anglo- 
Catholicism does not interfere with the “peculiar sentiments” of those 
who profess it! This, however, is touching upon different ground; what I 
have to object to, is the mixing up religion at all with secular matters, for 
the doing so is apt to lead to the former being made nse of as a mere 
stalking-horse, and rendered subservient to worldly interests. 

Had the restricting sine qua non been that all members must be tho- 
roughly acquainted with Eeclesiastical architecture, that would have been a 
very intelligible and proper regulation, and would have answered every pur- 
pose, if it really is snpposed that no one who is not likewise a member of 
the Anglo-Catholic Church, can have suitable feeling for, or do justice to 
that particular style of the art. Or if such be not the case, why should 
the society exclude architectural talent and ability merely because they may 
not happen to wear the badge of what it holds to be religious orthodoxy ? 

If such affected strictness be not cant, 1 know not what is. As far as 
religion is concerned, it would perhaps be more honest and more consistent 
on the part of the Protestant church, sternly to reject at once and alto- 
gether, whatever, in any degree, partakes of, or reminds us of Roman- 
Catholicism, its idolatrous worship, its vain and puerile superstitions. In- 
stead of deploring the harbarous spoliations and ravages committed hy 
iconoelasts and puritans, we onght to abstain from attempting in any degree 
to revive or encourage a taste for a style of architecture, to which we can 
never do complete justice, hut at the very hest must always remain immea- 
surably behind the original models, if merely hecause we neither have oc- 
casion for, nor can possibly admit into our churches, thateamplitnde of space, 
and that prodigal display of architecture and art, which, if it does not im- 
periously demand it, Romanism regards as manifestation of piety. For our 
churches, we require no long array of ailes and chapels; neither splendid 
sacristies, nor gorgeous altars: we have neither processious, nor saint- 
worship; in fact, do not even know anything of, or in any way recognise, 
many of the saints to whom our churches are nominally dedicated, or rather 
merely called after for form's sake, aud in order to distinguish one building 
of the kind from another in ordinary discourse. What are St. Giles, St. 
Pancras, St. Olave, St. Chad, &c., to us Protestants, except so many names, 
which might as well be those of Egyptian kings? 

Therefore, if such matters are of no moment—no scandal to our Protes- 
tantism, why should we now become all at once so excessively scrupulous in 
regard to what are equally matters of indifference? If it can he shown 
that it is indispensably necessary a man should belong to the Anglo-Catholic 
Church, in order to acquit himself worthily in building churches, let it he 
done. 

Rickman, who understood Gothic architecture and our ecclesiastical build- 
ings, as well or better than most in the profession—although Gwilt has not 
thonght either him or his work worth any mention—was brought up in the 
tenets of quakerism, which, thongh it did not prevent his being employed 
professionally at some of the colleges at Cambridge, would now have ex- 
cluded him from the Yorkshire Architectural Society. 

It may be said that all this has scarcely anything iu common with the 
objects of your Journal, and it certainly ought not; but if people will mix 
up religion and party spirit, such matters must unavoidably be agitated, and 
find their way into publications like your own. lf qualification of any kind 
be required from those who seek to hecome members of the Yorkshire Ar- 
chitectural Society, it would surely be sufficient precaution against the admis- 
sion of the unworthy, were it made a law that every one—at least every 
one actually belonging to the profession—should send in as a testimonial of 
his ability, some original study or design in ecclesiastical architecture ; and 
if bis taste should be found orthodox, he might be allowed to pass muster 
withont inquiry as to the orthodoxy of his religious tencts. 

I remain, &c., 
(Bs ETD: 
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CANADIAN BOARD OF WORKS. 


Sin—As you have uniformly taken high and strong ground when discus- 
sing the policy of constructing publie works bv Government, viewing the 
system as injurious to the community as it is degrading. and indeed, rninons 
to the profession, the following remarks on some of ihe works now iu pro- 
gress or to he soon undertaken hy the provincial government of Canada, 
may not be without interest to your readers. I believe this the more readily, 
as you some time since (Vol. IIT, p. 122 et seq.) copied an article from the 
American Railroad Journal, showing the, in every way, injudicious and de- 
moralizing effects of the system here, which paper I should have had much 
pleasure in condensing for, and otherwise adopting to the English reader, 
had I supposed the communication usefnl to you otherwise than as a refer- 
ence. What I now offer on the public works of Canada, will only too 
clearly show, that it is not easy to speak too strongly of the wretched system 
of carrying on these undertakings by agents of government, aod with the 
public money, without any other responsibility than that to party. 

My remarks will be confined almost exclusively to the “ Improvement of 
the St. Lawrence,” by canals round the rapids above Montreal. These 
canals are three in number. 

1. The Lachine canal, round the Lachine rapids, connecting Montreal 
with Lake St. Louis, a distance of nine miles. This canal has been in 
operation nine or ten years, and the locks are 100 feet long in the chamber, 
30 feet wide, and 5 feet deep. 

2. The Deauharnois canal, on the other or south-east side of the St. Law- 
rence, connecting Lake St. Lonis with Lake St. Francis, ronnd the Cascades, 
Cedars, and Cotean rapids. This canal was commenced in July last, will he 
from 12 to 15 miles long, is to have locks 200 feet long in the chamber, 45 
feet wide, and 9 feet deep on the sill—total lockage 82 feet, prism of canal 
120 feet at water line, 80 feet at bottom, and 10 feet deep. Estimated cost 
£255,900 currency = £214,000 sterling. 

3. The Cornwall canal connecting Lake St. Francis with the river above 
the Longue Soult rapids. This canal is nearly or quite finished, is 113 miles 
long, with locks 200 feet long, 55 feet wide, and 9 feet water on the sill. 
Prism of canal 140 feet at water line, 100 feet wide at bottom, and 10 feet 
deep. Lockage about 48 fect, cost above £100,000 currency, withont any pro- 
tection to the inner slopes ; a precaution found indispensable on the enlarged 
portions of the Erie canal, (which are only 70 feet at water line, 42 feet at 
hottom, and 7 feet deep. Locks 110 feet long, and 18 feet wide.) The 
excavation of the Cornwall canal was very heavy. 

Besides these, there will be several short canals round some of the worst 
points in the river, which, for the next 35 miles, has a current of from three 
to eight miles per hour. The aggregate length will be about 40 miles, and 
the total lockage about 180 feet. 

You will observe that the Beauharnois canal has been commenced on the 
south side of the St. Lawrence, in justification of which the chairman of the 
board of works wrote the letter, a copy of which, in a Montreal paper, I 
forward to you. The gentleman, in consequeoce of whose remonstrauce 
ihis was written, engaged me io examine the question, and, finding no data, 
or indeed, any engineerinz information whatever in that paper, I was under 
the necessity of making such surveys as would enable me to give an opinion, 
which was to the following effect. that, the incidental works being trifling, 
and the lockage of course the same on both sides, the difference in cost, 
£105,000, mnst be sought for in the earth-work. But, the total cost of 
this on the north side, was, by my estimate, only £110,000, or, by the prices 
of the board of works, about £95,000, so that the difference of £100,000 
became quite impracticable, as is indeed at once obvious to any eye at all 
accustomed to jndge of ground. Affer my reports were laid before the 
select committee at Kingston, the board sent in their “ estimates," unaccom- 
panied by any report, in which they make out their case; by, 

1. Comparing the worst £nown line on the north side; that is, the last 
line run by the board, and designated as No. 10 in the letter I send you, 
with the best line on the south side, thns making a difference of £10,000 
against the north side. 

2. By comparing a canal 15 miles long on the north side, reaching from 
still water to still water, with a canal 12 miles long on the south side, having 
its western terminus at the foot of a strong current, with extensive rocky 
shoals betwcen the mouth of the canal and Lake St. Francis, difficulties, 
which I showed ia my evidence, it would cost at least £10,000 to overcome. 

My reports will be found in the evidence, a copy of which will be sent to 
you, aud they will enable you at once to sift the facts from the vast quantity 
of irrelevant matter, with which the board have endeavonred to mystify the 
very simple points on which the investigation turns. 

1 will now request your attention to a dispatch of the Colonial Secretary 
to the Governor-General, dated 2nd of April, 1842, in which Lord Stanley 
writes: “It can hardly be doubted that works so extensive, and calculated 
to produce such important results, ought to be superintended by the best 
professional assistance which it is possible to obtain. Her Majesty’s govern- 
ment entertain no doubt of the anxious desire of the Canadian Board of 
Works to discharge with fidelity the arduous duties which will devolve upon 
them; bnt 1 can as little doubt the anxiety which they must feel to have 
associated with them in such a irust, the best professional assistance which 
it is in the power of the mother country to furnish. 

“It is therefore, my intention, in anticipation of the acquiescence, which 
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I cannot for a moment doubt, of the colonial legislature, in the general ar- 
rangements suzgested by Her Majesty's government, to send over an officer 
of engineers, whom, as Ier Majesty's commissioner, I trust the legislature 
will have no difficulty in associating with the board of works, in the snperin- 
tendence of the works to be undertaken; and whose experience may pro- 
bably enable the undertakings to be conducted with the efficiency and 
economy which must be alike the interest of the colony and of this 
country.” 

Sir Charles Bagot replies, 28th of April. 1842: “Of course, as her Ma- 
jesty's government provide the funds with which the public works are to be 
conducted, it is but reasonable that they shonld have a share in the 
management of it, if so desired.” 

His excellency then goes on to object strongly to a “ military engineer,” 
and suggests a “civil engineer,” an expense it is well known the home 
government will not inenr; in the mean time the work is commenced before 
even the centre line or the levels have been established. 

Lord Stanley writes on the 2nd of Jnly, 1842.: “ In your dispatch of the 
28th April, you admit the necessity of appointing an engineer officer, as 
commissioner on the part of Her Majesty's government, to superiniend the 
execution of the works which may be undertaken, and point out the reasons 
which induce you to prefer a civil to a military engineer. 

“On this subject, I have only to observe, that if provision be made by 
the legislature for the payment of such an officer, (which, I agree with you, 
will be very desirable,) Her Majesty's government would have no preference 
for a military over a civil engineer, nor any wish on the subject, but to pro- 
cure the services of the most competent person who could be engaged for 
this purpose." 

Now, I have no hesitation in asserting, that, had this officer been sent out 
ihe canal could not possibly have been placed on the south side of the St. 
Lawrence. For, the examinations which he would have found it his duty to 
make, before giving his acquiescence, would have shown him that the south 
side had no advantages in an engineering point of view; and no English 
engineer, civil or military, could well tolerate the position of the Governor- 
General, that “ceteris paribus" he should “ probably” (!) give the pre- 
ference to the north side. The stern reply of Lord Stanley to this flippant 
remark, in which he expresses “ his regret" at the ‘‘ sacrifice of the military 
advantages" of the line on the north side of the St. Lawernce, cannot fail 
to strike you as proper and manly, as well as decidedly called for. 

Bnt the great object of the work is commercial; and, in this point of 
view, the examinations of the engineer of Her Majesty's government, would 
have shown him, that the line on the south-east or dee side of the St. Law- 
rence, must on that very account, and with any expenditure, be somewhat 
inferior to the line on the narth-west side; in other words, that the “ mili- 
tary advantages,” so highly prized by Lord Stanley, were to be “sacrificed ” 
not to aid, bnt rather to injure the commercial interests of the country. So 
general is the belief in the want of common honesty evinced in this trans- 
action, that the large sum (£30,000 or £40,000) already expended on the 
south side, constitntes now the only argument in favour of continuing it on 
that side of the river. Iam, however, of opinion, that this will avail little, 
if Lord Stanley send out an engineer—civil or military, I care not which— 
who, with even a little practice, is not deficient in self-respect and integrity. 
Such a man will soon discover, that a canal adapted to the trade of the 
country, will be worth more, hoth as regards facility of working, and— wlat 
is most important—low tolls; which latter must obviously be in proportion 
to the cost, than a canal of the present preposterously colossal dimensions. 
Hence, even £100,000 may be spent on the south side; and the commercial 
as well as national interests may be advanced by the construction of a canal 
on the north side, in such a manner and of such dimensions as prndence, 
experience, and common sense shall point ont. 

Lord Stanley will hardly brook being told, that, the canal having been 
commenced, it is useless to look back—that it is better now to snbmit to the 
imposition, infamous though it be, than sacrifice the work already done— 
that the honour of the government will be sufficiently appeased by dismissing 
the board of works with disgrace, and similar arguments of those whose 
only escape from a wretched bargain—if so mild a term may be applied— 
lies in the momentary and imaginary value which the construction of a 
“ship canal” to the “great lakes" along the Seigneury of Beauharnois 
may give to that property in the London market, But should Her Majesty's 
government sift this matter thoroughly, not only may the canal on the south 
side be stopped, but Sir Robert Peel—the unwavering friend of private enter- 
prise, the grand secret of British supremacy—whose policy would never have 
originally given the imperial security for £1,500,000 sterling, “ cette pilule 
dorée," as it was cootemptuonsly termed hy a leading French member of 
parliament— may feel himself called on to cancel the endorsement, when he 
discovers that the munificence of the home government serves only to the 
direct injury of the commercial interests of the colony ; to the neglect of the 
military interests of the present state; of the agricultural interests of the 
colony ; and, worst of all, to the demoralization of the colonial government 
and people. For, not only does the present course resemble that of the 
worst of the subsequently repudiating states, but there is superadded a 
degree of cool and mendacious effrontery almost incredible, on which, in- 
deed, the main chance of success now rests. Thus, after reading Mr. Killaly’s 
letter, you would be surprised to learn, that, the * French engineer” is 
supposed to have been a Canadian surveyor, his very name being even un- 
kuown. Survey No. 2, by Mr. Mills, led that gentleman to give the pre- 
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ference to the north side, (Nos. 4, 7, 8, 9, and 10, have obviously no bearing 
on the question.) No. 5 was by a country surveyor, and he merely points 
out some disadvantages in one ronte on the north side. No. 6, Mr. Baird 
never examined the north side; aud, though in Kingston at the time, was 
not called in by the board; the superior * economy, aud facility of navi- 
gation," consist in a violent current and lee shore; that a vessel which can 
navigate the canal, can neither get in nor out at the western terminus ; that 
the three channels are pure fabrications, and that this is not the first ex- 
tensive public work ‘‘uudertaken through a district entirely settled and in- 
habited by Canadians of French origin.” The Champlain and Lawrence 
railway runs through such a country, and was built almost exclusively by 
these Canadians; the Chambly canal also traverses such a country. On the 
latter work I served as assistant engiuecr iu 1834; and the former was built 
under my directions, dy the day, and opened in July, 1836. The evidenee 
shows all this and much moro; but I will proceed with some observations 
on the commercial prospects of the St. Lawreace canal. 

The grand object of the undertaking is to attract to the St. Lawrence a 
large portion of the western trade, on the assumption, that the larger the 
canal, the lower the rates of freight; and, secondly, that the cost of trans- 
portation from the great lakes to Montreal, is the only drawback to an un- 
limited trade with the west—positions altogether untenable. 

Barges now descend the St. Lawrence from Lake Ontario to Montreal, 
with from 100 to 150 tons freight, according to the depth of water in the 
“Cedar Rapids,” where the barges frequently touch on the boulders, with 
which the rocky bed of the river is covered. There is only 43 feet water 
here in the autnmn, but, by clearing out the channel, it is believed that 
boats drawing 5 feet water may desceud at all times. Such boats would 
carry 150 tons, or, if made of iron, 200 tous of freight, and with a propor- 
tionate reduction in the cust. A bill appropriating £10,000 currency to the 
improvement of the Cedar Rapids was introduced at the late short session, 
and the prerogative alone prevented its passing, as it met with universal 
favour. T send you a sketch of the contemplated plan, with a description in 
the Montreal Gazette, by Mr. Henry Roebuck, the projeetor of this, the 
first attempt to improve the downward navigation of the St. Lawrence. 
The average regular charge is ls. 9d. currency per bbl. of flour from 
kingston to Montreal, a distance of more than 200 miles by the river = 
195d. currency per bbl. per mile = 18s. 33d. currency = 155. 2d. sterling 
per ton of 22101b. (Flour was carried during the late summer for Is. 
sterling per bbl.; and merehandize was carried up for 255. currency = 
20s. 8d. sterling per ton, by the Rideau canal, a distance of 240 miles, during 
à strong competition.) The /o//s on the present Lachine canal are 2d. cur- 
reacy per bbl. of flour for 9 miles = ‘222d. currency per bbl. per mile, 
or more than twice the total cost per mile through, "105g. currency, as above. 

The Erie caual of New York, with which these canals are to compete, 
has locks 90 feet long, 15 feet wide, and 34 feet water, prism of canal, 21 
feet at bottom, 40 feet at water line, and 3 to 4 feet deep. The tolls are 
ls. 9d. currency per barrel of flower for 363 miles = -0578d. currency per 
barrel per mile = about one fonrth the colls of the Lachine canal! thus 
Showing an immense advantage in favour of the Erie canal—an advantage 
due to the cheapness of its construction; in other words, to its reasonable 
dimensions. How then is transportation to be lessened, by expending two 
or three times its original cost in enlarging the Lachine canal? The high 
tolls have driven the forwarders to try the Lachine Rapids, and during the 
past summer and autumn a vast number of boats have gone safely over. 
There is a great depth of water, but the channel is narrow and crooked. 
(The descent is about 30 feet in 14 to 2 miles, which is passed in 4 or 5 
minutes, the inclination of the surface of the water being such, that the 
force of gravity acts on the boat, thus producing a great velocity through 
the water in addition to that of the current. A heavily laden barge overtook 
alight steamer in the rapids, fortunately without injury to either—and the 
first season of this navigation has passed withont accident.) 

Now were individuals expending /heir own mouey on these canals, they 
would endeavour to ascertain whether the income—the true test of the ac- 
commodation to be offered to the trade— would justify the construction of 
canals of a size unknown, in Christendom at least, and would enter into the 
calculations and investigations necessary to show dow this reduction of freight 
was to be effected, and why barges of 150 tons were so niuch less efficient 
than vessels of 800 to 1200 tons, But, iu place of this, the publie have 
heard nothing beyond such vague assertions as, that “ the St. Lawrence is 
the natural ontlet" for the “boundless trate” of the “far west;" if the 
Erie canal, with its pitiful eraft of 50 tons burden—omitting all mention, or 
more probably ignorant of its small cost and low talls—has yielded such 
large returns to the state of New York, what may not be expected from the 
* ship canals” of Canada, when “ sea-going ” vessels shall “ float on Ontario 
and Erie," the Welland sehooner canal connecting these lakes to the con- 
trary notwithstanding—and innumerable other equally prenosterons views 
and bombastic expressions, which are only too likely to prove as ruinous as 
they are ridiculous. 

Yet this little Erie canal, which the State of New York has been endea- 
vouring to enlarge to a size somewhat greater than that of the—according 
to Canadian ideas—little Lachine canal, and on which she has thrown away 
£3,000,000, is now admitted to be equal to any trade which can be expected, 
though there is no St, Lawrence to distance all competition for the down 
freight. no Rideau to compete with for the up freight, and although it en- 
joys a monopoly of 4// western freight, the people of New York not being 
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permitted to use the railways along side of this canal on any terms—not even 
in winter—for the transportation of freight. These railways are owned by 
private companies, the goverument dreads their competition, and not without 
reason. For instance, tlour is carried from Albany to Boston for 1s 6d, ster- 
ling per barrel, a distance of 200 miles by railway, through, or rather across, 
a mountainous country, or at the rate of ‘09d. st. per barrel per mile, in small 
quantities (in full loads for Is.); the rates from Buffalo to Albany, 363 miles, 
average 3s. 3d. st. per barrel of ilour, or *107d. st. per mile = I6 per ceat. 
more thaa the highest charge on the Western Railway of Massachusetts, 
This latter is a private work, open throughout the year, and without any 
monopoly; the Erie canal is a State (government) work, closed between 
4 and 5 mouths every year, and sustained by a monopoly unparalleled on 
either side of the Atlantic. The enlargement of this canal is postponed 
indetinitely, and a direct tax on every species of property ia the State has 
heen laid, to meet the interest of the money squandered on this and other 
legislative engineering follies, pointed out in Vol. TII. (p. 122 e£ seg.) 

Without stopping to inquire how soon this course will hecome necessary 
in Canada, I wili ask, what iutelligent Canadian or Englishman, who has 
visited New York and Canada, will for a moment tolerate the idea, that the 
trade of the latter country is likely to require, not equal, but ten times 
greater accommodation than that of New York? Should the trade of the 
St. Lawrence, twenty years hence, equal that of the Erie canal at this time, 
it will show an increase unequalled in the annals of this country. Look at 
the most, if not the only, successfal work in Canada, the Champlain and 
St. Lawrence Railway, 15 miles long, and which cost not quite £10,000 
sterling, on which 50 per cent. has been paid to the stockholders during the 
last six years, decause the capital was small, and the outlay made with some 
reference to income. Had this been made with three or four tracks, on the 
scale of the Great Western Railway, it would have been as profitable to the 
stockholders as the St. Lawrence canals are likely to prove to the Province. 
One mile and a quarter of the Cornwall canal has cost as much as the 
15 miles of railway, including cars, engines, buildings, wharms, and steam 
forage-boat of 300 tons, whilst the incume bids fair to be inversely as the 
cost; a fair illustration of the mode of condueting publie works by private 
companies, as compared with that generally pursued in New York and Cana- 
da, where the helm is only too often in the hands of political adventurers 
and desperate speculators, who, having every thing to gain by governmental 
extravagance, naturally employ kindred spirits to execute their designs, 
which are, usually, the expenditures of large sums in certain districts, with- 
out any regard to the wants or interests of the community. 

The gross receipts on the Erie canal for 1840, were 1,597,334 dollars= 
£330,028 st., and the present year will yield about the same amount. As- 
suming the St. Lawrence canal to he about oneminth the length of this 
canal, and supposing the same husiness, the receipts would be very nearly 
£50,000 cy., on an estimated expenditure of £1,043,074 cy. as per Mr. 
Killaly’s memorandum of 12th Aug. 1840, in whieh occurs the only argu- 
ment (!) vouehsafed to the community for the necessity of this additional 
accommodation to the trade at suelh enormous cost. > 

On the Erie canal the up freight or merchandize yields only one-fourth of 


1 The following choice morceau—the style of which is worthy of the 
reasoning—is all I have been able to discover. 

* GENERAL OnsERvATIONs. The necessity of involving the province in 
the cost of forming a second water communication with tide-water, has been 
for a long time the subject of dispute and argument with many. Among the 
number of those who douhted the prudence of it, I was one until latterly ; 
but the vastly increasing trade, doubling almost annually, and the conviction 
upou my mind, after mature consideration, that the lowering of freight con- 
sequent upon affording additional facilities, together with the productiveness 
of the western countries, which are only now coming into operation, will 
increase still further this trade ¢o an almost inconceivable extent, have con- 
vinced me that a second and more facile outlet is called for. Besides the 
transport being confined to the Rideau, the navigation of which depeads 
upon the stability of dams of great height, (in one case 60 feet,) should auy 
injurv arise to one of these dams, (as was apprehended last spring) cither 
through aecident or malice, the effects of it would be ruinous to half the 
commercial interests of the country. 3 

“I am decidedly of opinion, that the scale upon which the Cornwall 
canal was undertaken, was unsnited to the means of the province, and was 
not absolutely necessary for the greatest increase of trade, which the most 
sanguine may look forward to; and that a schooner navigation, combined 
with a system of tug-boats would have answered every commercial purpose ; 
but nuw, from the large expenditure already incurred upon the central 
portion, the little required to complete it, aud the comparatively small saving 
that might be effected upon what remains fo be done, by adopting the 
schooner scale, I am led to conclude that the best aad easiest course will be 
to open the St. Lawrence throughout from Montreal to Lake Ontario for 
steamboats and schooners—not upon the full size of the Cornwall canal, 
but on a scale sufficiently large to admit a powerful class of steamers or tug- 
boats to pass.” (Memorandum, 12th Aug., 1840, p. 5.) f 

It is scarcely necessary to say, that the “doubling almost annually ” is 
bombast to an almost inconceivable extent; that “the small saving” is no 
less than on 28 miles ont of 40, aud the diminution consists in reducing the 
canal frum 149 to 120 feet in width, and the locks from 200 by 55 to 200 
by 45—a distinction without a difference you will say. 
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the income; on the St. Lawrence, the ratio is much more unfavourable, 
probably not less than 8 or 10 to 1, as the Western States, which furnish 
the flour and pork for the Montreal market, receive their merchandize exclu- 
sively by way of New York and the Erie canal; hence the greater the exports 
or down freight via the St. Lawrence, the greater the imports or up freight 
via the Erie Canal. But the down freight for Montreal will, practically 
speaking, all go hy the river; hence .£8,000 to £10,000 gross income 
would be a high estimate for the up freight of tlic St. Lawrence, if 
charging the same tolls as on the Erie canal, or four times that income at 
ihe present rates of the Lachine canal. Some little income will also be 
derived from the occasional passage of the steam-tugs employed to tow 
barges between the different sections of the canal. It will he observed that 
this calculation supposes the trade equal to that of the Eric canal, and that 
the estimates are entitled to confidence. The difference in the former is 
snch as to forbid comparison, and the mere dimensions of the Beauharnois 
canal, given in the beginning of this paper, will be quite sufficient to show 
the inaccuracy of the latter—to say nothing of the actual cost of the Corn- 
wall canal, built principally under the superintendence of the able resident 
engineer of the Beauharnois canal.? È 

It is quite unnecessary to point out the improbability of vessels of 600 
800, or 1000 tons or larger steamers competing with barges of 150 tons 
drawn by horses on the canals, and by steam or wind, as at present, on the 
river between these canals; hut, when we find that the latter craft can 
descend the St, Lawrence (withont paying tolls) with seven-eights of the 
freight, and that a suitable canal for the ascending trade would cost about 
one-fourth as much as the “ ship canal,” and be more efficient too, we are 
Jed to conclude that the whole affair would do no discredit to the “par 
excellence” land of jobs itself—the “sister island.” The enlargement of 
the Lachine canal is about to be undertaken the coming winter, estimated 
cost £225,300 currency; and how this measure is to reduce the enormous 
tolls of that canal, which have already forced the trade to try the river, and 
successfully too, is a question not to be answered—in the affirmative, at 
least. The greatest possible reduction in freight I consider to be Gd. per 
barrel of flour, an amount'quite insuficient to increase the demand in 
England, the very source of this trade, whilst freights from Montreal vary 
during the season not less thao 2s. sterling per barrel, according to circum- 
stances; a vastly more important consideration than any diminution which 
can be even anticipated between Montreal and Kingston, (The last Mon- 
ireal quotations were 65. sterling, from New York 1s. 6d. sterling, per barrel 
of flour.) 

The Toronto paper, accompanying this, gives very fairly the general view 
taken by the entire agricultural and no small part of the commercia! com- 
munity; and, in confirmation, I will add, that by none did I hear the idea 
of using the canals for down freight ridiculed so much, as by French mem- 
bers of parliament, whose knowledge of the capacity of the river is nearly 
equal to that of the forwarders themselves. 

A variety of other important facts might be adduced and different means 
taken; among the rest, the amount of business necessary to clear expenses 
and interest; and the amount of income which the present trade would 
yield; also the quantity of freight from western states seeking the New 
York market via the Erie, or Welland and Erie Canal. 3 


2 


2 The respectable British and American engineers who are, have heen, or 
may he employed by the Board of Works, must not be confounded with 
the Board proper. They have merely to execute what their superiors, as 
politicians and intriguers, but their inferiors as men and engineers, are 
pleased to direct, and have nothing to do with the projecting of the works, 
as will be easily believed. 

? Taking the interest and expenses at £60,000 currency, and the toll at 
3d. currency per barrel of flour, it would require 4,800,000 barrels, about 
7 times the present trade, to furnish the income, if even this comparatively 
moderate toll would induce boats to use the canals, and if the estimates of 
cost are correct. Besides the toll on the freight, the dead pays 12. toll, aud 
12s. for towing through the nine miles of the Lachine canal, which for the 
40 miles of canal would cost more than insurance aud pilotage from Kings- 
ion to Montreal. The insurance is three-eighths of ld. per pound; the 
pilotage about 27. per 1000 barrels. 

Allowing 30 miuutes for passing one lock, and the entire present annual 
downward trade would pass through the Cornwall canal in 24 hours—the up 
trade before dinner, or at a poiat before breakfast. The river is equal to 
millions of tons per day, and the vast saving of time—already important 
hetween Lachine and Montreal—is an inseparable argument against the 
canals for the down trade—in other words, for the trade. The earlier and 
later navigation in spring and autumn is also important. 

The Welland canal cost up to August, 184], £491,777 currency, and re- 
quires, by estimate, £450,000 to complete it. (Memorandum, 12th August, 
1841, p. 3.) The income for the last three years, has been about £25,000 
eurreney, Mr. Killaly’s * doubling almost annnally an inconceivable extent ” 
to the contrary, notwithstanding. The principal part of this is from down- 
freight, and a part also from American trade. With a navigation equal to 
that of the St. Lawrence, the income would be about £6000. Its principal 
hope of success rests on its becoming an American thoroughfare, which } 
think it eventually will be, for reasons given in my paper on “ the spring 
trade” in the American Railroad Journal of April 15th, 1842. 

Vessels drawing 12 to 14 fect water are brought with difficulty up to 
Montreal; and as for taking “ ships" through 500 feet lockage up to Lake 
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It was remarked, by the President of the Institution, (I think,) that many 
of the young engineers of England must necessarily look to the colonies for 
employment, hence the state and prospects of the profession in Canada can- 
not be received with indifference by British engineers in general; and it is 
on this account that T think the course of the Canadian government should 


not escape the scrutiny of the leading members of the Institution in 
London. 


The honour and advancement of the colony and of the profession, as far 
as public works are concerned, must be considered as the same; and it is 
hard to say whether the Canadian Board of Works are doing more to iojure 
the trade of the country, to degrade the engineer, or to effectually extinguish 
in Canada, that vital principle of British institutions—private enterprise. 

I am, Sir, 
Yonr obedient servant, 


New York, 30th Nov., 1812. W. R. Casey. 


THE EDUCATION OF AN ENGINEER. 


To which is added a few remarks benring on the prospects of Engineering 
and its Disciples. 


Ey H, F. Curronp. 


Ovr estimate of the value of any scientific pursuit, consists chiefly in the 
degree of importance we assign to the amount and nature of the several 
qualifications due to its proper attainment. When we reflect upon the cha- 
racteristics of engineering, we are not long in discovering it to he a science 
requiring much deep and intellectual study, assisted by steady perseverance, 
long and unceasing application to arrive at a just appreciation of all those 
practical data whieh experience can alone furnish, and impress vividiy on the 
mind; one in which the laborious duties of the artisan must be blended with 
the sound theories of the refined mathematician, one, in fact, embodying the 
perfect union of theory with practice; but to define engineering in the full 
sense of the word, would be an endless task, for in that single word 1s com- 
prehended a general knowledge of all tlie artifices that human ingenuity can 
devise to supply the conveniences of the present advanced and rapidly pro- 
gressing state of civilization. This definition may, indeed, appear vague to 
some; but when we are informed of the vast grasp it takes of all those 
sciences which require no ordinary mind to cultivate and condense for the 
purpose of obtaining a thorough comprehension of the numerous ramifications 
of so noble and deeply interesting a study, we cannot be called presumptuous 
in placing it second to few, if any of our standard professions. Since, how- 
ever, engineering as a comprehensive and distinct science has become tully 
recognised, and taken up its full position high in the rank of secuiar callings, 
there must have heen long felt a growing deficiency of some fixed laws or 
definite principles to guide such individuals as were desirous of attaching 
themselves to the profession as a means of support, in obtaining a thoroughly 
useful knowledge of the subject, It is not our intention to throw any un- 
reasonable objections in the path of the young aspirant to engineering fame, 
but we would seriously urge on his attention the necessity of engendering at 
the onset a firm and unchangeable resolution to encounter numerous and 
severe difficulties; but to be forewarned is to be pre-armed, aud in the follow- 
ing remarks, which are the substance of a few years’ careful observation, we 
have endeavoured to point out the general features of such a course of pro- 
bationary study as from experience we have great confidence in recommend- 
ing for adoption ; being fully persuaded, moreover, that the only way to ren- 
der engineering ultimately serviceable, at least in a pecuniary point of view, 
is to eflect the happy combination of the practical with the civil department. 
For it is almost chimerical, now-a-days, for any person to imagine he will 
ever sueceed solely in the capacity of a “Civil Engineer," inasmuch as civil 
engineering is a profession commanding but a very limited practice, and that 
what practice there is must inevitably tall to the lot of men whose publie 
works have already earned for them an undying name, and with whose lives 
it will perish as a distinct avocation. Neither, on the other hand, can we 
recommend any one to pursue practical engineering alone. that is the business 
of an engine builder, for it is one requiring large capital to ereet workshops 


Erie, it will he at once obvious to the readers of the Journal, who have any 
acquaintance with inland navigation, that such views can be entertained only 
hy those who are ignorant of the cost, weight and awkwardness of ships in 
canals, Should the trade become great, it is clear that the transhipment 
will take place at Quebec, 

However new these statements of business may he to many of your rea- 
ders—and obviously indispensable as they are to a correct understanding of 
the wants of the trade of the St. Lawrence—I believe they will be quite as 
new to the Canadian Board of Works, supposing that a Journal advocating 
such principles as this should accidentally meet their eye. 
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and supply them with the necessary machinery : and moreover, there is not 
nor will there ever be now, a sufficient demand to employ all those first-rate 
works that have been established for many years. and whose name isa per- 
fect guarantee for a good article. Again, owing to the slow but gradual 
development of the system of constructing manufactories on the continent, 
conducted by skilful Englishmen, there is every reason to believe that when 
the system arrives at a state of maturity, the foreign consumption of English 
machinery, especially locomotives, will be almost entirely annibilated. It is 
true, however, that there is a body of men, managers of large works, re- 
ceiving no despicable salaries. and to a easual observer their occupation pre- 
sents fair means of remuneration ; but then what man is there accustomed to 
the usual comforts of life who would sink the better part of his early life in 
a workshop, as would be necessary to fulfil creditably such a situation? No. 
Such offices are chiefly held by men who, originally of the better class of 
mechanics, have gradually raised themselves above the level of their brethren 
Ly the exhibition of no ordinary talents, and have thus become entitled to 
the appointments as being the fittest parties from the nature of their previous 
education and intercourse with men whose habits and discipline they are best 
able to appreciate and to govern. With these few useful premises we now 
proceed to show the requisite functions to qualify a man to act successfully 
as an engineer. Let it be ascertained, as early as possible, that the person 
in question intends becoming an engineer, for having determined this im- 
portant point, no time will be lost in acquiring any information foreign to 
the purpose. Latin and Greek must Le entirely eschewed, and in the earlier 
portion of the student's career, let him obtain a tolerably elear knowledge of 
geography, history, arithmetic, English, French and German, the rudiments 
of ornamental drawing, sketching, the first three books of Euclid and Al- 
gebra. The consideration of the above will possibly occupy the student's 
attention up to the age of fourteen. From fourteen to sixteen finish Euclid; 
take up practical geometry and the higher parts of algebra—read plane tri- 
gonometry, conic sections, mechanics, hydrostatics, and hydrodynamics, the 
difierential and integral calculus, and in order to connect more firmly to- 
gether the links of this mathematical chain, work numerous problems 
involving each and all of the several branches. The elements of geology and 
chemistry, and such other parts in detail as bear more immediately upon 
civil engineering have great claims on the pupil, whilst a strict attention 
should be given to mechanical drawing, sketching, linear, and isometrical 
perspective, with the theory of shadows. During this period, likewise, the 
student should make a practical investigation of surveying, and learn to use, 
with ease aad accuracy, the level and theodolite, to make himself acquainted 
with the general principles of architecture ; and, in order to prepare his mind 
more fully for the reception of its futnre tenant, peruse some standard ele- 
mentary work on engineering. 

Having completed his sixteenth year, and assidiously devoted all his energy 
to the investigation of the foregoing subjects, let the embryo engineer be 
now placed in some first-rate manufactory, where there is a great variety of 
work executed, for a space of not less than three years. We repeat, first-rate 
manufactory, for as his standard of judgment of mechanical productions will 
be formed in a great measure by the quality of work passing under his notice 
during this time, it is proper he should connect himself with one of the 
highest repute. Here he will lay up an ample store of solid information 
regarding land, marine, snd locomotive engines, mill-wright work, and, in 
fact, machinery in general. But this information, we can assure him, is not 
1o be purchased in the character of an on-looker. He must keep the same 
hours as his fellow workmen (pro tempore stante) ; he must exchange his ordi- 
nary attire for the fustian suit, the drawing room and easy chair for the 
workshop and the vice, and go through the various gradations of the service 
till he is found competent to undertake some responsible sitnation over the 
workmen, Anditisa well known fact, that it is impossible for a man to 
pass a correct and conscientious opinion with regard to the execution of any 
mechanical work, unless the individual in question has himself gone through 
a regular system of practical application. It is true the beginner, unused to 
the rough habits of a workshop, and unaccustomed to associate with such 
characters of men as he finds there, will have to contend with many incon- 
veniences and annoyances, but then he must make up his mind to wield the 
hammer, chisel, and file, with a firm determination to overcome all diffi- 
culties. We admit it requires a strong and persevering resolution, and many 
are they, beginning with a good heart bot meeting with impediments at the 
commencement, have shrunk from the prosecution of a course of training, 
which, pursued to completion, would have amply repaid them the extra ex- 
ertion due to its attainment. Locomotive building claims especial care for 
its subsequent vtility, and let it be a leading principle throughout the entire 
course, to ascertain correctly and set a due value upon the proportionate 
strength? and properties of materials in general, tbat the engineer may be 
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1 By proportionate strength we mean ihe relative strength the severa 
arts of any piece of mechanism should bear to one another.—Tredgold, Bar- 
ow, &c. 
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able to adapt with confidence such invaluable knowledge when he may here- 
after find it available. For the requisite strength is alike conducive tu sym- 
metry of figure and economy of material—an intimate acquaintance with 
the relative functions of the varions descriptions of water wheels? is indis- 
pensable to the engineer, on account of the great utility and economy of such 
power in countries and districts where water abounds, and where it would be 
both inconvenient and expensive to ercet sieam engines and their concomi- 
tant paraphernalia. The foundry must likewise have its due share of im- 
portance, and the student should contrive to obtain an introduction to some 
large iron works. Here he could devote a short period to analyzing the 
processes of smelting, pudding, casting and forging, and thus render himself 
capable of passing a good judgment on the quality of maleable and east iron, 
when coming under his notice for engineering purposes on future occasions. 
Although mining engineering is reckoned a distinct branch. and requires long 
experience underground as a viewer to sustain any responsible situation. still 
a short time passed in investigating colliery work in some well regulated 
coal pit, would make the pupil acquainted with much valuable information 
concerning pumping engines, and the general routine of the mechanical 
department, as would be of material service to him. During his resulence at 
the manufactory, practice in drawing should be kept up by periodica! visits 
to the drawing office, and he should endeav: ur, on all occasions, to Į rocure 
for himself copies or tracings of any useful piece of mechanism. and thus. by 
carrying the principle out in time, amass a series of prictical illustrations of 
invaluable use in after life. Lastly, in order to render the former part of his 
education ultimately serviceable, the pupil should, during the evenings after 
work hours, peruse attentively such works as treat more immediately on 
subjects forming the constituent elements of his profession, and for the pur- 
pose of blending amusement with instruction, we could sugzest reading at his 
more leisure hours. and thus keep pace with the constant improvements. the 
best periodicals that treat practically and theoretically of civil and mechani- 
cal engineering. Having completed the first grand epoch in the probationary 
regime, the pupil may easily refresh himself with the pleasing intelligence. 
that the remainder of his dnties are comparatively easy to the ordeal he has 
already passed through. The next step is to place himself under the di- 
rection of an eminent civil engineer, who has railways and other works con- 
nected with this department of engineering under his superintendence in 
course of construction. In this new state of things, the pupil should strive 
hard to obtain some inferior, but by all means active and responsible, station, 
for there never is that care and attention bestowed on any object that is 
simply dependent on our own caprice. The pupil should, therefore, consider 
ita matter of paramount importance to endeavour sedulously to create a 
high confidence in his own and his superior's mind, that may lead, as soon 
as possible, to hisentrustment with some minor office, the creditable discharge 
of which depends entirely on his own exertions. For confidence, let it be 
understood, is the capability of expressing a decided and correct opinion with 
regard to any question that may arise, and which can only be given in cases 
where a thorough comprehension by experience of the details of the point at 
issue ts positively entertained. With civil engineering commences a new era, 
Railway making, with its surveying, levelling, cutting and embanking. bridge 
building, drainage and other works, will serve to keep the mind continually 
employed, in order to become well versed in all its minutize, The building of 
harbours, docks and light houses, the formation of canals, will severally 
claim a proportionate degree of careful consideration. Common road-making. 
warming and ventilating, general principles of carpentry and masonry, with 
a train of minor but no less useful qualifications, will in due order require 
each its own peculiar study: lastly a real concise method of making esti. 
mates and getting up specifications for contract works, will be found of great 
utility ; the former can only be obtained by ascertaining on all occasions the 
prices of every descrip.ion of materials for enginecring purposes in the diffe- 
rent localities, the latter by continual reference to specifications of works 
already executed. Here, then, is a broad field open to the successful practice 
of acquired knowledge, whilst design and construction present favourable 
opportunities for the display of any talents or ingenuity the young engmeer 
may be fortnnate enough to possess. To acquire a sound knowledge of the 
strength and properties of wood, sione, and iron, shonld he considered a 
matter of the utmost importance, and a few months eculd be profitably passed 
in an architect's office of good repute. We have mentioned the preceding 
qualifieations en masse, but they should be carefully and diseriminately 
adjusted to the age, ability, and progress of the student, Let the different 
subjects be presented to his notice in their most elementary shapes at the 
onset, that the rudiments of one and all may be indelibly fixed on the mind ; 
for then the intellectual faculties having mastered the approaches, will grasp 
with a firmer hold upon maturer development the more complicated tacts. 
And it shonld not be lost sight of, that the amount of information acquired, 
depends almost entirely upon the youth's own assiduity, as he will not find 
persons continually at his elbow, as in the schoolroom, either urging him on 
or threatening him with punishment for neglect of duty. He must see 
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clearly it is to his own interest to make the best possible use of his time. It 
is not within the limits of an article for a Journal, to enter more fully into 
detail. but we have endeavoured in as brief a manner as consistent with the 
nature and magnitude of the subject, to draw the outline of a plan of edu- 
cation, that from actua! trial. we can seriously recommend for adoption. We 
would fain conclude here, but cannot resist making a few passing remarks 
on the several schools for engineers that have lately sprung into existence. 
However radically good the principles and intentions of any establishment 
may be, professing tu teach a young man engineering, however well such 
principles may be carried out and matured by able and efficient masters, they 
will fall immeasurably short of their purpose, when compared with the pre- 
ceding course. For itis not within the limits of a school-room education. to 
convey that inestimable practical knowledge, which can only he acquired by 
constant every day assnciation with bodies of men, whuse daily bread is 
earned with the sweat of their brow, and who can readily and satisfactorily 
explain any questions or doubts that may arise connected with their indi- 
vidual trades. The latter course may, indeed, materially assist the embryo 
engineer in the earlier part of his career; hut having arrived at a suitable 
age, the workshop, and then the open field, from the staking out of the rail- 
way to the laying of the permanent rails, will be found far more congenial 
to the spirit and practice of engineering. ln conclusion. it is our decided 
opinion, that an individual educated according to our method, and possessing, 
in a fair degree. all the advantages arising from it, will be fully competent, at 
the expiration of his articles, to undertake some responsihle and remune- 
rating situation; and it is not too much to anticipate, that if he be an in- 
dustrious and persevering character, he will materially benefit any works 
with which he may become connected : and with good natural talents, as- 
sisted by standard ability, he may possibly shine forth a bright star iu the 
wide sphere of a distinguished profession; and should he not be fortunate 
enough to nval the memories of Brindley. Smeaton, Telford, Watt, Ste- 
phenson or Brunel. he may perhaps leave behind him lasting monuments of 
his skill. that would do eredit to his more illustrious and deservedly re- 
nowed predecessors. 
Now for a few words bearing ou the prospects of engineering, aud its 
disciples. When we review the statistics of railways, and reflect upon the 
enormous quantity of maney (£70,000,000) expended by private individuals 
ou such speculations, within the limited period of railway existence—when 
we consider the little return such parties have had for their invested capital 
up to the present time, the heavy loans several companies have still to pay 
off. notwithstanding the fallacious exhibition of prosperity. in the declaration 
of a moderate dividend to the shareholders—when, moreover, we consider the 
ruinous state of trade, the prevalence of distress, the sluggish circulation of 
specie this last two or three years, caused by the diffidence of large money 
holders to let it change hands—and when, lastly, we contrast the super- 
abundant supply of engineering skill compared with the demand, we cannot 
feel surprised taking full cognizance of the above, and many other contin- 
gent circumstances, at finding engineering in the unpromising condition it 
has presented of late. It is now generally admitted, that profuse expendi- 
ture has been the prevailing feature of railways hitherto constructed ; and it 
shou'd be the aim of future companies to complete their engagements with 
as much economy as is consistent with the durability and magnitude of the 
undertaking. We da not object, let it be understood, to additional expense 
being Lestowed on the great arteries diverging from the metropolis, for such 
may he looked upon as public works, and have a reputation to hold up; but 
he smaller veins branching from the main trunks, should be made atas 
liule cost as possible. Once let a right spirit of economy be established be- 
tween the directors of railways and their engineer, and we shall soon have 
public confidence restored, and a new impulse given to the profession. There 
are many lines that must be laid out and finished, to render the ramifications 
of the system complete in England. The grand link connecting Scotland— 
will there not be two?—is yet wanting in the chain. Ireland is as yet un- 
touched—would nat a good system of internal locomotive communication go 
along way to improve the civilization and better the condition of that un- 
happy and distressed country? This would be, indeed, desirable, if unly for 
its moral and social effect. Andis not her soil as capable of sustaining 
rails, and yielding profit too, as any other land? And we do think that, 
could the gavernment overcome its present difficulties, and improve the 
reventie, it would do well to assist a spirited public in their meritorious 
desire to form a thorough railway connection throughout the entire kingdom, 
at least in such cases as presented ostensible means of remuneration for 
invested capital. It is true the public were too prune to believe, at the com- 
mencement of the railway mania, that in committing their money to the 
coffers of the company, it was to be multiplied ta the unwarrantable height 
of their expectation; but their too sanguine anticipations were disappointed, 
and sad experience begat caution—we hope not discouragment ; for it was 
not likely, upon contemplation, that an impetuous torrent, the characteristic 
of early railway speculation, bursting from its source, could dash on in its 
headlong course without meeting, at no very remote period, with some coun- 
tcracting agency—some impediment ta its success. 
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Now, when we meditate on the crowded state of the avenues to all descrip- 
tions of avocations for the last few years, we cannot feel astonished that, 
upon the introduction of a comparatively new profession, as engineering» 
public attention should be diverted into a fresh channel, and seize with 
avidity upon one holding out such promising advantages. At this period, 
tao, there were comparatively very few men who had been really trained to 
the profession ; numbers, however, upon ascertaining the necessary qualifi- 
cations. went vigorously to work—but then time was an essential requisite 
to collect materiel; and in the interim a body of men, termed surveyors, pos- 
sessing a tolerably good knowledge of their business, with a smattering of a 
few properties bearing some analogy to this branch of engineering, availed 
themselves of the opportunity, managed to get employed (for want of better 
substitutes) in some inferior capacity at first, until gradually acquainting 
themselves with a few of the details, arrogated to themselves the term of 
" Civil Engineers; ” and before the genuine pupil had matured his educa- 
tion, these men had obtained, and do now hold, several of the best situations 
in the service. This incident will doubtless explain why there have been, 
and are, so many intelligent articled pupils out of employment; and itis a 
known fact that many have left the profession, their patience quite exhausted. 
Again, did the younger scion of a respectable family, in the innocence of 
boyish delight, sketch czything resembling a steam-engine, the anxious 
parent felt persuaded “the boy was a genius," and only required to be 
educated as an engineer to cevelop extraordinary talent. A great uumber of 
these geniuses, however, suon finding that engineering to be properly under- 
stood was no easy matter, floundered on for awhile, and at length gave it up 
as a hopeless business. Nevertheless there were many, having endured much 
tribulation, passed the rubicon, and thus swelled the numerical strength of the 
profession, It would appear, therefore, from the preceding analysis, that 
whilst the demand was falling off, the supply of bona fide engineers and self- 
antitled adventurers were increasing in a formidable ratio. The present 
aspect is, consequently, gloomy enough; but there is this satisfaction, if it 
be any, that, heing at the hottom of the wheel, the next change will, in all 
likelihood, brighten the prospect. Upon reviewing the system of railway 
policy abroad, we cannot but advise the matured pupil to strive hard for 
employment at home before seeking it elsewhere; for Englishmen are not 
treated on the continent with that good feeling and generous acknowledg- 
ment of their worthiness to which they are justly entitled. There is likewise 
much jealousy existing amongst the French, and italmostinvariahly happens 
that such English engineers as have been led Ly promising hopes to enter 
into engagements have, upon a short trial of their continental neighbours, 
found their position so unpleasant as to cause resignation of office, if possible, 
and in default of that, to put up with much unmerited insolence, or have 
been unceremoniously discharged at the immediate expiration uf the articles 
of agreement, but not before their wily superiors (in office, not abilities) have 
taken good care to reap a rich harvest of experimenta] knowledge from the 
solid acquirements of their employés. Many there are too, wearied with long 
inactivity, and despairing of obtaining situations in their own country have 
turned their attention to colonial prospects. But here, we fear, they will fall 
far shurt of their expectations; for the present condition of our colonies is 
not of that settled or fiourishing nature as to favour the designs of the accom- 
plished engineer. The fact is, a country must be in a tolerably advanced 
state of civilization—must possess extended commerce, internal trade—must 
have substantial resourcesof 175 own, and contain a strong body of capitalists 
devoted to the execution of public work, hefore it can be pronounced in a fit 
state to admit of engineering operations with any hope of success. 

It is true a few surveyors may meet with encouragement in the more recent 
settlements of New Zealand and thereabouts, to head the exploring staffs in 
plotting out the ground for future emigrants, and there is no doubt of the 
existence of certain districts in America (especially the more southern parts) 
where the mechanical department might be carried on to a very profitable 
extent. But then what man is there, without some very definite plans for, and 
sure prospect of speedy success, a voluntary exile from father-land, and the 
comforts of home, with all its cherished attractions, could embark his living 
in such truly outlandish speculations, What are we to do then, is the ge- 
neral and anxious inquiry. Wait patiently, till the tide of fortune takes a 
more fayourable turn, which we hope is not far distant. There is much left 
to be done in old England; and could the country unce again recover from 
the depressed state, under which withering influence it has sa long laboured, 
there is no doubt that engineering, like all other avocations, will quickly re- 
sume its former activity, and then every properly constituted member of the 
profession will meet with his due share of employment. 


AN ÅRTESIAN WELL 1N THE SEA—An attempt is now being made at 
Brighton, to obtain water fram beneath the chalk under the sea. The ope- 
rations for this purpose are heing carried on at the head of the chain pier, 
and it is confidently expected that the strata of chalk at this spot does not 
exceed 70 feet in thickness, through which, on arriving at the green sand, a 
constant unfailing supply of pure water is anticipated. 
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ROYAL ACADEMY. 
PROFESSOR CockERELL's LECTURES ON ARCHITECTURE. 
(From the Atheneum.) 


Tue Professor began by quoting the regulation of the Royal Academy as 
to the Lectures on Architectnre—“ That the Professor shall read annually 
six public Iretures, calculated to form the taste of the students, to instrnct 
them in the laws and principles of composition, to point put to them the 
beauties and faults of celebrated produetions, to fit them for an unprejndiced 
study of hooks on the art, and for a critical examination of structures.” It 
is understood that these lectures were io be given by a Professor iu the full 
practice of his profession, according to the dietum of Vitruvius, “that it is 
the union of the practice with the theory, that makes the sound architect " ; 
and although he felt that it was precisely this circumstance that gave all the 
value in the eyes of the students to these lectures, yet it was obvious that 
jn the midst of the distractions and bustle of professional practice, the Pro- 
fessor laboured under great disadvantages. lt was mnch to be desired that 
ihe means at the disposal of the Royal Academy could enable it to extend 
these leetures according to the model of the French Academy, which, on 
architecture alone, had established five classes, each having a separate pro- 
fessor,—namely, 1, Theory; 2, llistory; 3, Mathematics; 4, Stereotomy 
and Construction (in which important class two Repetiteurs were appointed); 
5, Perspective. Such liberal instruction secured the honour of the pro- 
fession, and protected the public against empirical practice; and gave the 
French architects, in particular, that advantage in foreign conntries, which 
the unassisted genius, perseverance, and enterprise of our own countrymen 
found it difficult to contend with. Aware of this mortifying inferiority in 
our public education, the students would exert themselves so much the more 
in their private studies to supply the deficiency, and wonld learn from this 
well digested system the course they should pursue. This Academy had, 
indeed, been founded by an illustrious prince (Gearge 11D), and great were 
the obligations of the arts and the publie to his memory ; but the means by 
whicb it existed were of its own creation, and those means were barely 
sufficient to fulfil its engagement, to support gratuitously the only school of 
art which this conntry possessed. 

It is an axiom with the civilized nations of the Continent, that the fine 
arts are eminently calculated to increase human happiness and exalt human 
character, and greatly contribute to the reputation as well as the real interest 
of a country, especially of a manufacturing country. 

But the austere government of England makes the fine arts no part of its 
glory, its policy, or of its expense. And were it not for the sympathy and 
patronage of the public, even this limited institution could not exist; nor 
would the country escape the reproach of the Celestials of “outer barbarism.” 
The fine arts have, indeed, the countenance of the supreme head, and of 
“the powers that be "—the Ministers of the day, who cannot, as gentlemen, 
renounce the attribute of taste; bnt they have uniformly shown by their 
public conduct, that they do nnt consider its support amongst the people a 
political duty. 

It is now more than a hundred years that Thomson, the best informed 
upon the arts of all our poets, indignantly remonstrated on onr national 
inferiority and negleet of this branch of intellectnal culture, and complained 
with grief, in his Ode to Liberty— 


“ That finer arts (save what the Muse has sung, 
In daring flight above all modern wing,) 
Neglected droop their head.” 


Foreigners have attributed this disregard of the rnlers of an ingenious and 
a great people to various causes—to physical insensibility, to the sordid 
nature of our commercial habits, or the adverse propensity of the Protestant 
religion—to which objeetions the history of the ancient dynasties of this 
country (never inferior in the fine arts), the abundant enthusiasm of indi- 
vidual artists of our own times, and the public sympathy, are direct contra- 
dictions. Finally, they have fixed the reproach on the government, by 
pointing at the Schools of Design established by parliament; for they say, 
truly, that so soon as the inferiority of our design in manufactures drove us 
from the foreign markets, we took the alarm, and immediately formed 
schools of design, è "instar of those on the continent; not from a generons 
love of art, but, confessedly, from the well-grounded fear of loss in trade. 
The memhers of this Academy hailed the measure with joy, as the harbinger 
of a better sense of what is due to our intellectual position in Enrope, and 
they have willingly given their gratuitous attention to its conduct. Bnt the 
instruction of youth must be accompanied with the higher prospect of em- 
ployment and honour in national works ; and we are happy in the reflection 
that the decoration of the parliamentary palace at Westininster, and the in- 
terest taken by an illnstrinus personage in that great object, hold ont to us 
the hopes of equality at least in these noble studies with the improving 
countries of the continent, and the opening of a new career for genius and 
industry. 

But an erroneous and mischievous seepticism as to the utility of Acade- 
mies of fine art altogether, has long heen fashionable, which has nat, how- 
ever, been applied to others, far no pne has ever yet despaired because a 
Newton or a Locke are not annually produced from Cambridge and Oxford ; 
but of these it has been plausibly said, that no Michael Angelos, Raphaels, 
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or Palladios have been produced hy them since their foundation in the 17th 
century; it is forgotten, however, that the patronage and immense employ- 
ment which elicited the talents of those masters, have also been wanting ; 
and that withont the field for their development, and all the expensive ma- 
chinery by whieh they can be brought to bear, Academics can do little more 
than preserve and transmit the rudiments of art. 

Fleets and armies are necessary for war, and without these the greatest 
captain of his day might have been nothing more than an eminent professor 
at Sandhurst. 

Academies were established as depositories of learning and practice in the 
fine arts, and the means of their preservation and transmission through the 
vicissitudes of the times. The enlightened and commercial Colbert had scen 
how in Greece and ancient Rome, and in modern Rome, under his own 
countryman, the Constable Bourbon, a public calamity might disperse and 
ruin them for half a century, withont some fixed and corporate body and 
ahode. Ie never dreamt that, in the absence of the fostering patronage 
and employment of government, the Academy could do more than fultil these 
negative objects. The Royal Academy had done much more than this—it 
had sustained the credit of the country in fine art, and had reared talents 
which were now part and parcel of English history. Through good and evil 
report it had nourished the flame; and it was consolatory to find that they 
had transmitted it to better times, through long and adverse circumstances ; 
for now they had the happiuess to see two Professors in the Universities of 
London, the British Institute of Arehitects, large puhlie patronage in Art- 
Unions, &c., and a growing interest in the Universities of Oxford and Cam- 
bridge towards fine art generally. 

But Architeeture, as a science diguified by an intimate connexion with the 
exact sciences, and by her acquaintance with those eternal laws of mathe- 
matics and of physics which are obeyed thronghout the universe, was, in this 
Academy, regarded only as a fine art, and these lectures were designed to 
illustrate Architecture in that capacity alone. Dealing with the phenomena 
of beauty and ideality in the form and aspect of her contrivances, she be- 
comes an essential memher of the fine arts, the more essential since her con- 
clusions arc more undefined and remote than any other branches of the fine 
arts, save Poetry and Music, with whom her nearer relationship than with 
painting and sculpture. is sustained by many. But in all that respects the 
beauty of forms and their combinations, she must never forget her obligations 
to her sisters painting and sculpture, by whose aid alone she becomes the 
ars regixa, and keeps in view her prototype, Nature, ever equally solicitous 
of beauty and of use. And the moment she declines their counsels, her 
proportions become anomalous, and she descends to the mere building art. 

In Egypt, where painting and sculpture were in comparatively small es- 
teem, and again in the middle ages, proportions were wholly capricious, and 
subject to no order or regularity ; nor bave any been ever attributed tu them 
even by the greatest admirers of Egyptian or Gothic architectnre. On the 
contrary, the Greeks, aided by the union of the three arts, sonn established 
that analogy with the organized productions of nature, which fixed the pro- 
portions of architeeture in so determinate a form as nnt to be safely departed 
from, and which, whether in the days of Phidias, or Raphael and Michael 
Angelo, or aoy other renowned period of art, has been approved and adopted 
as just and incontrovertible. 

The fulfilment of the duty of the Professor under a limited number of 
lectures, had been a subject of some anxiety and difficulty. The history of 
the art was the only safe foundation of the study, and had, therefore, formed 
his first course. ‘ Arehiteeture,” says Sir C. Wren, “is founded on the ex- 
perience of all ages, promoted by the vast treasures of all the great monarchs, 
and the skill of the greatest artists and geometriciaus, every one emulating 
each other. And experiments in this kind being greatly expencefol and 
errors incorrigible, is the reason that architecture is now rather the study o 
antiquity than fancy." With respect to the duration and progress of this 
art, it might be said that a hnndred years were but asa day; being made 
for ages, it conld not, therefore, be subjectcd to the vicissitudes of fashion; 
and the slowness of its progress and invention onght to inspire us with 
respect for antiquity and the authority of example, and to repress that. pre- 
sumption which too often assumes to dispense with them. 

In fact, at every epoch in which the art had raised itself to its highest concep- 
tions, we find not only artists bot theoricians, archeologists, and historians, 
ocenpied in describing its progress and inventions, illustrating its monuments, 
and seeking out its antiquities. There are many histories of architecture more 
or less complete; Canina’s work promises to supply the listary of ancient archi- 
teeture which Winkelmann had left very insufficient. — D'Agincourt's “ His- 
toire de l'Art par ses Monumens ” was an admirable work; it treated of the 
art from its deeline to its revival and restoration. — Durand's ** Parallel des 
Edifices anciens et modernes," on the same scale, is highly illustrative of the 
history of architecture. 

The second course (that of last year) had treated chiefly the literature of 
the art ; following out the Academic instruction quoted above, namely, “ to 
fit the students for an unprejudiced study of books in the art." It had been 
well said by a learned prelate, “ that we do not live in an ignorant age, but 
certainly not in a learned one ;” and it was painful to sec those authors who 
had been canonized by ages, cither attacked and discredited, as Vitruvius, or 
held to be antiquated and obsolete, as the old Italian and French authors, 
and above all, the admirable Alberti, the Bacon of the art, and others of the 
greatest interest. The obvious consequence was, that new lights, fashionable 
coneeits, and heretical opinions, were conducting us into the large ocean of 
error, As well might the lawyer or the divine dispense with books as the 
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architects. In the very dawn of literature the architect was required to he 
learned. In the Memorabilia of Xenophon, Socrates inquires, “ But what 
employment do you intend to excel in, O Euthedemus, that you collect so 
many books? is it architecture? for this art, too, you will find no little 
knowledge necessary." 

A familiar example of the great utility of these researches had been given 
in the quotation from Philibert de l'Orme (lib. ii. c. xi.), of the specification 
for concrete, written in the latter part of the sixteenth century, and corre- 
sponding precisely with the recent so-called discovery of this method of 
securing foundations. During tbe last century our architects had discon- 
tinued the ancient practice, having adopted the most fallacious fashion of 
wood-slecpers, to the rnin of many fine hnildings. It was, then, the igno- 
rance of this invaluable and most instructive and amusing author, Philibert 
de l'Orme, which had led to so fatal an error. 

With reference to Vitrnvins, the commentators, in forty-one editions, since 
his discovery in 1416, were shown to have made but slow progress, and to 
have done the author but little justice ; and ever since the uncandid Schnei- 
der had published his edition in 1807, ten important discoveries, illustrating 
the correctness of his theories, had been made by modern travellers and 
architects. 

Tn the present conrse the Professor purposed the consideration of the 
more difficult, but no less important, injunction of the Academic regulation, 
* that these lectures should he calculated to form the taste of the students, 
to instruct them in the laws and principles of composition, and fit them for 
a critical examination of structures.” 

Those laws and principles which are technical, were often treated, and 
were more obvious; but those which constitnted architecture a fine art, were 
more subtle, but not less vital, to those who aspired to the higher attain- 
ments of the art, namely, the sublime and beantiful. Such inquiries had 
employed the most learned and ingenious minds in all ages; and although 
theories are proverbially dangerous things, and mnst be treated with great 
caution, yet, recommended as they are by the authority of great names, they 
ought to be known and discussed; effects attributable to right reason and 
night feeling are essentially subjects of discussion, and the old proverb should 
be reversed, and “ De gustibus disputandnm est" should apply to all those 
preferences which depend on reason, and not on sexual or fanciful arbitra- 
ment; and though the inquiries into the zesthetical of art, which have occu- 
pied the last century particularly, fall short of the results we should desire 
and expect, and that after all genius alone can rightly solve these questions, 
which elude common sense, yet we may enltivate and improve onr critical 
powers, learn to think more accurately, and correct that colloquial laxity of 
speech which refers all impressions to some cant phrase of undefined signifi- 
cation, as fine and beautiful, tasteless, &c. 

Such investigations afford the only means by which the principles of this 
or any other art can be ascertained, and the artist can be enabled to deter- 
mine whether the beauty he creates is temporary or permanent, whether 
adapted to the accidental prejudices of his age or to the uniform constitution 
of the human mind; and whatever the science of criticism can afford for the 
improvement or correction of taste must altogether depend upon the previous 
knowledge of the nature and laws of this faculty. 

1n the following lectures the Professor proposes to review the examples 
cited in his former courses with reference to these important principles. 


Lecture Il. 


. The Professor said, that the developement of the human faculties was ex- 
hibited in the history of Architecture nnder its most favourable aspect. The 
art might be termed the epitome of of civilization, the first frnits of social 
order aud comhination, of every discovery in science, and of every concep- 
tion of beauty. Political history was of comparatively inferior interest, and 
betrayed, for the most part the depravity of our species. The natural 
labonrs of man, those of agricultnre, or commerce, their unvarying snecession, 
brief endurance, and disappointment, leave melancholy convictions; but in 
the occupation of architecture, man finds the employment of those higher 
aspirations and idealities for which he feels himself born, as well as of his 
physical energies. Here he perceives that he has a son] ; all his loftier con- 
ceptions—order, calculation, beauty, and immortality—are opened to his 
contemplation, and he seems to fcel the power of extending his works and 
his memory beyond the bounds of nature and of time. 

The exhibition of these iunate and physical capacities seems to be his 
natural desire; and the progress of his operations coincides with his intel- 
lectual growth. 1n his boyhood he contends with the forces of nature; he 
moulds the vast rocks, and rears on end the monolithic obelisk ; or, accumn- 
lating the masses with laborions endurance in the pyramid, he emulates the 
works of Nature herself; and exulting in the force of order and combina- 
tion, and his acquired skill, he exclaims, with the Babylonians, “ Go to, let 
us build a city and a tower, whose top may reach unto the heavens, and let 
us make us a name.” Add, although in our advanced civilization, we may 
smile at the superfluity of such labonrs, we must not forget that by them 
man first vindicated his capacities, and that metallurgy, mechanics, and all 
the manual exercise and discipline which fulfilled his apprenticeship to civili- 
zation, were brought into practice, which soon employed itself in more 
intrinsic benefits. 

The age of Alexander and the Romans abundantly illustrated this truth 
Man now contends with the elements, The ocean is curbed by his ports’ 
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and quays, and Pharos; he sails across its bosom; marshes are drained ; 
sewers, canals, aqueducts, and roads, exhibit the mastery he had acquired, 
and his conquests over nature. Frontinus, whose work on aqueducts was 
written about the year 80, has a passage remarkably illustrative of the 
growth of this spirit in his time. After giving a description of the nine 
aqneduets under his care, brought to Rome by successive labours, making an 
aggregate length of about 142 miles, he exclaims, “ with so many waters, 
and so many magnificent works necessary for their transport io this great 
city, will yon compare the idle Pyramids of Egypt, or even the inert works 
of the Greeks, however celebrated and glorious in his ory?” The ingennity 
of the architect now, therefore, issues to use, and through 1800 years it is 
more or less subordinate to it, either in the great business of religions and 
moral improvement in the building of churches, or the security of civil life in 
castles aud mansions. Finally, in recent times, it is contracted to absolute 
utilitarianism, and all its powers are bent to the perfection of the individnal 
dwelling between party walls, in which every subject of the state is in the 
enjoyment of personal Inxuries and conveniences of life unknown to the 
Pharoahs, the Medici, or the magnificent Lonis the Fourteenth. 

Thus, as Monsicur Guizot finely observes, each age and nation seems to 
have flourished for some beneficial purpose to Mankind, which, being accom- 
plished, it disappears from the stage. 

The history of architecture may he said to divide itself into five classes— 
Sacred, Civil, Military, Domestie, and Monumental. In the accompanying 
drawing (a roll about twelve feet square, containing a vast gronp of build- 
ings inscribed within the outline of a pyramid, on a large scale) are seen in- 
discriminately some of the principal monuments of all these classes (except 
the military), comprising a period of 3,334 years. We may say ta the 
students, in the words of Napoleon to his troops, before the Pryamids of 
Gizeh“ Quarante siècles vons contemplent !* 

This arrangement doue under the Professor’s direction, about twenty years 
ago, appeared, he believed, for the first time in the Penny Magazine. A com- 
parative view of the great buildings of the earth, on the same scale, might 
minister to that false estimate of merit, which is derivcd from material 
dimension; hut that criterion would vanish before the comparison of renown; 
and the Parthenon, and other small huildings, here represented, would 
abundantly illustrate the preference to be awarded to 


The little body, bnt the mighty sonl. 


National attachment might excnse his pointing out the spire of Old St. 
Paul's, the only one exceeding the height of the Great Pyramid. Those of 
Mechlin and Cologue, though designed to have exceeded it, remained imper- 
fect. A limit seems to be placed to man’s arrogance and vain glory. We 
were taught, like the Dahylonians, that the God of nature delights not in 
the accumnlation of his favours and his light, and isolated in single spots, 
but in the wide-scattered communication of them throughout all lands. 

But the ohservations already offered, were illustrated still further hy the 
sections [on a roll as large as the former, showing the structure of the most 
important temples, on the same scale.] The issue of the art in use and 
economy, was most remarkably shown in the comparison of those sections, 
in which we observe, that St. Paul's displays the largest bulk with the least 
material, hitherto contrived. 

He should now call the attention of the students to two rolls [about 16 
feet long each], in the first of which the plans of the remarkable temples of 
the ancient world, from the Tabernacle in the Wilderness (1491 B.c.) to the 
reception of Christianity (313 a.c.), and in the second those from that epoch 
down to 1842, were all laid down to the same scale. There was displayed, 
as it were, the genealogy of temples, during 3330 years. 

It was sacred architecture which he purposed to review cursorily that 
evening; and short enough was the time for a subject so deeply interesting ; 
indeed, such an expression might be deemed presnmptnous ; and it was obvious 
that we should be enabled to do no more than pass the plans in review, and 
remark upon those characteristics which hecame the more palpable on the 
synoptic view of centuries and ideas of such extent and variety; and which 
were less frequently commented upon. It might he objected by the stu- 
dents that subjects of such vast scale and importance and rare occurrence 
should be illustrated, rather than the more practical; bnt we should re- 
member the dictum of Vitruvius, that the architect ought to pnrsue his 
stndies * maxime in ædibns Deorum, in quibus opernm laudes et culpæ 
æternæ solent permanere." In fact, the remains of these precions exemplars 
of skill and cost and labour, the types of our art, were still discoverable 
even from the most remote times, as if. Nature herself, as well as man, had 
respected them. , , 

In approaching sacred architecture, and in discussing the technical con- 
siderations of the forms and structures of temples, we cannot bnt bow with 
respect and veneration to those motives and affections, the noblest of the 
human heart, which have ever urged these sacrifices to the mercy and the 
majesty of the Creator—and we recognize in the Grecian or the Druid, the 
Hindoo or the Christian temple, the universal sentiment so finely expressed 
in the Psalms, cxx1x :— 

** Lord, remember David and all his tronhle ! 

* ]TIow he sware unto the Lord, and vowed a vow unto the mighty God of 
Jacob, 

“ I will not come within the tabernacle of mine honse, nor climb np into 
my bed, , 

* I will not suffer mine eyes to sleep, nor mine eyelid to slumber, neither 


| the temples of my bead to take any rest, 
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“ Until I find out a place for the temple of the Lord, an habitation for 
the mighty God of Jacob." 

In excavating the foundations of the temple at jEgina, the remains of 
burnt woods aud bones of sacrifices were discovered, mixed, no doubt, with 
libations and tears and aspirations as warm as those of David ;—at Selinus 
we find the steps in front of one of the temples worn down almost to an 
inclined plane, by the feet of the devont. So again of the accomplishment 
of these vows amongst meu of all ages and nations, we shall find the most 
solemn and full expression in the eighth chapter of the First Book of Kings, 
the dedication of the temple by Solomon. 

The resemblauce of the plan of the Tabernacle in the Wilderness, and 
with its surrounding eonrt (the first in our series, n.c. 1491), and still more, 
of the temple of Solomon; with the arrangement of the Greek and Roman 
temple, down to the Antonines at the eud of the second century of our era, 
is very remarkable. 1n the first the parallelogram is preceded by a portico 
of an irregular number, namely, of five columns. luo the second (1012 r.e.) 
wwe have the temple in Autis. 

If we enter into particulars, we are still more struck with their corres- 
poudence; we find for instance, the irregular number in the temple of Ju- 
piter at Agrigentum, oue of the largest and most important of antiquity : 
seven columns compose the front; and we are reminded of Solomon's 
saying, (Prov. ix.) * Wisdom has builded her honse, she has hewn out her 
seven columns.” Again, at Poestum we have a temple (miscalled a basilica) 
with nine columns in the front. Other examples also might be cited. 
Again, of the Temple of Solomon, that of Themis at Rhamnus, and the 
frequent temple in Antis, with its pronaos and heiron, is the constant copy. 
The altar of sacrifice, that of iocense, the laver, the table of shew-bread, 
are all traced either in existing remains, in bas-reliefs, or in medals. 

The connexion of classic and sacred architecture is thus apparent ; and 
the author of ** The Plagiarisms of the Heathen Detected," (Mr. Wood, of 
Bath,) is borne out in this comparison of the plan and arrangement of 
temple architecture. The common error (and one to be carefully avoided) 
is the attempt to trace this resemblance in Ae sfyles, or the ichnographic 
figure of the parts and orders—the mere vesture of the scheme; and the 
failure in straining the texts and examples (Corinthian or Doric) to a perfect 
correspondence, either in Wood, Villalpandus, or his learned predecessor, 
Wilkins, has always thrown a doubt upon these interestiug investigations ; 
but the comparison of the plans makes the Tabernacle the type of the Greek 
and Roman temple, a work which Paul as well as Moses assures us was in- 
spired by the Deity, “ for see, saith he, that thou make all things according 
to the pattern showed thee in the mount.” (leh. viii.) 

It is remarkable that the earlier or contemporary works of Egypt show uo 
similar arrangement; nor was it likely that Moses should adopt and recom- 
mend any form associated with Egyptian recollections. The circular form 
of plan is indeed traced in Greece, and Rome more especially, and amongst 
the Druids, but the most freqnent by far is the parallelogram, after the 
Tabernacle: in fact, the earliest inhabitants of the bordering countries were 
apparently mouotheists; their connexion with the Jews through Tyre and 
Sidon, their respect for a people of superior knowledge and religious in- 
struction, may well have sanctified their form with them: the ritual was the 
same with them; the idol tock the place of the ark; with both, the temple 
was the Domus Dei; both were religions of sactifice. 

The ritual was thus the originator of the form of the temple, and must 
always be so. The temple in Áutis became (with a view to ornament, and 
by the successive inventions for decorum and dignity) the prostyle, perip- 
teral, dipteral, and psendo-dipteral. The much-boasted beauty of the Greek 
temple was not, then, an invention of taste, but oue of ritual; and in the 
cousideration of templar architecture, in all times aud countries, this impor- 
tant fact must be carefully bore in mind. 

Another point of resemblance of classical and Jewish architecture, of 
great import, since it is the hinge upon which the whole system of ancient 
architecture turns, is the employment of “ costly stones, even great stones, 
stones of ten cubits, stones of eight cubits.” Upon this practice the whole 
character and taste of sacred and classical architecture depends. The tenth 
book of Vitruvius treats chiefly on large stones aud their transport. The 
type of Domus Dei admitted of no extension; the only mode of giving 
magnificence and dignity to temples, thus circumscribed in form and compo- 
sition, was by the employment of monolithic masses, and by the exquisite 
detail of proportion, order, and sculpture bestowed upon them. The an- 
cient world is full of examples of this remarkable principle, aud the last and 
most signal oue is that iu the temple at Balbec, by the Autonines, in which 
three stoues measure, in the aggregate, upwards of 199 feet in length. 

The Saviour, whose religion was soon to snpersede all ancient laws, con- 
stantly illustrates his arguments by this practice: “ the head stone, the chief 
of the corner, which the builders rejected,” are his constant metaphors ; 
and his prediction that of these great stones “there shall uot be left one 
upon another,” is literally verified in the subsequent history of Architccture. 

Our remarks upon the uniform arrangement of plans of Greek and Roman 
temples, would be too long, and must be referred to the publications upon 
them specifically ; bnt as brought together in this view it may be observed, 
that the temple at Ephesus, the size of which we learn alone from Pliny, 
exceeds all others in dimensions, and the constant limitation of length of 
the great temple to Jupiter especially (at Athens, Agrigentum, Selinus, 
Balbec, and Rome) to about 358 feet in length, might lead us to suspect the 
text of Pliny. Vitruvius gives us a few hints of the attachment of the an- 
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cients to numbers in his third book, with reference to the dimensions of 
temples, The investigation of this subject might be attended with curious 
results. The frequent dimension 358, hy the addition of the stylobate, or 
hy the local variation of tlie foot, may easily be supposed to refer to the 
number of days in the solar year. In the Temple or the Sun at Palmyra, 
the portico has 12 colnmns; these, added to the columns in the temple, 
make 52; the whole number of columns in the surrounding peribolus, is 
a Wren seems to have had reference to this idea in his height of St. 
aul's. 

The sectious of „Egina, the Parthenon, and the temple at Poestnm, exhibit 
the arraugement of an interior divided into a pave and two ailes, by two 
rows of columns in double heights; those of Venus and Rome, and Balbec, 
exhihit the Roman form, namely, a vast vault—in these instances, upwards 
of 60 feet diameter in masonry. The occupation of the whole of these in- 
teriors by the idol, their employment as a vast niche to receive the god (in 
ivory and gold, at Olympia and Athens), had somcthing of monstrous, but 
magnificent; and invested with the art of Phidias, we may understand how 
even the rough soldier, Paulus Emilius, might be moved even to tears, as 
we are told, in the presence of the beauty and majesty of the godhead, as 
figured by that great master. 

Arrived at that period (313 a.p.) in which the Christian religion was 
adopted by the state, the range of temples now exhibited displays a total 
reverse of the previous arrangement. The old ritual of external worship 
and of sacrifice was abrogated. It was now internal and of the heart ; the por- 
tions were now inclosed; a vast area covcred with a roof, of which the 
basilica was the best model, constituted the Christian temple. Upon this 
the cruciform was engrafted, “in hoc vince," bearing the universal symbol, 
in plan as well as in every other situation. The theory of the chnrch of 
Constantine is handed down to us by Eusebius, bishop of Cæsarea; he des- 
cribes the church of Tyre [which the Professor exhibited] and many others 
of his day, with the most interesting and iustructive hints as to the signifi- 
cation and arrangement of sacred edifices, which may be very profitably 
consulted by the architect. The basilicas of St. Peter's and that of St. 
Paul's at Rome, in the form of the Latin cross, become the types of the 
Christian church throughout Westcrn Europe, with very small variation 
(until the introduction of the dome, which then only modified it), down to 
the present day. 

It was said that 1800 churches and religious structures were built during 
the reigns of Constantine and Justinian: those of the former were in the 
basilica form, which is liable to decay; those of the latter, to which the 
ritnal and other importaut considerations gave a new form, resembled the 
Greek cross of equal lengths. The transept was covered with a large dome, 
and the ends of the cross with minor ones, forming a group highly favour- 
able to architectural effect. This form, cxecnted in Sauta Sophia, became 
the wonder of the world, and the dome also, 120 feet in diameter, exceeded 
any executed since the Pantheon at Rome. 

The Professor exhibited several Greek churches at Arta, Thessalonica, and 
other parts of Greece, measured by himself, as also the valuable researches 
on the Greek church architecture of the sixth and seventh centuries, by M. 
Couchaud, which contained many hints of great beauty and interest to the 
practical architect. The churches of Russia were all upou this plan. Pro- 
copins was the author, who might be consulted with reference to this era 
of the art. 

The dome, which had become the distingnishing feature of the Eastern 
church, penetrated into Italy, under the exarchate at Ravenna, in the church 
Santa Vitali, 510 A.n; and again at Venice, in St. Mark’s, huilt hy a Greek 
architect (976—1071). Until the eleventh century, the dome formed no 
part of the western church, except in those instances; it was then that the 
Pisans, the richest and most commercial people of Italy, began their great 
church (1063), and adorned the transept with this new feature. . 

The rivalry of nations is the great fulcrum of many a noble effect, in arts 
as well as politics; and to this motive chiefly, we mav attribute the bold 
scheme of Arnolpho de Lapo, in tlic church of Santa Maria, at Florence, 
founded in 1290; in which, doubtless. after the model of the Pantheon, he 
proposed to place a dome, of nearly equal magnitnde, over the transept, but. 
raised into the air in a way hitherto unattempted, except at Constantinople, 
where, however, the space was one-sixth smaller. But the inveterate and 
disastrous contests of these republics long deferred the exeention, and it was 
not till one hundred and twenty years after, that Brunelleschi accomplished 
the work, as related in the very amusing and instructive account by Vasari. 

It was just one hundred years after this snecessful work that Michael 
Angelo executed the dome at St Peter's, confessedly in imitation of it, as he 
told himself, in contemplating the model— 


Vó far la tua sorella, ; 
Pid grande giá, ma son pitt bella. 


In another one hundred and fifty years, we have the Domes of the Invalides, 
Val de Grace, at Paris, and St. Pauls, in London. 

The family of Domes concludes with that of St. Genevieve (the Pantheon), 
and, like the successor of a noble but a worn-out race, exhibits all that 
meagreness and debility which precedes its extinction. 

Dut the imitations of the types of the hasilicas of St. Peter's and St. Paul’s 
of Rome in the north and west of Europe,—more Romano to the eleventli 
century, from the eleventh to the sixteenth centuries more Germanico, by the 
societies of Frecmasons,—liave justly been the admiration of the world, for 


gt 


60 THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


iheir unexampled hardihood and practical science, though the remarks on 
their principles of strueture and of art, which the future lectures will have 
occasion to offer, will show that neither the geometrician nor the scientific 
architect need regret the impenetrable veil which conceals them. Any de- 
tailed discussion of the merits of the plans exhibited would lead beyond the 
hounds prescribed; but we must admit that, generally, the continental plans 
exceed our own in magnificence of design, especially in the donble ailes and 
the western fronts. To what causes may he assigued the more modest de- 
sign of our own churches, except to that characteristic prudence of our 
countrymen, which requires the full accomplishment of every enterprise 
undertaken, it may not be easy to determine; certain it is, that all the 
churches of this country are complete in their design aud features, whereas 
those of the continent are very rarely so. 

The words of onr poet, though not always applicable to architects, nnhap- 
pily, may be so to our pastors and masters. 


When we mean to bnild, we first survey the plot, 
Then draw the model: which if we find exceeds ability, 
What do we then, bnt draw anew the model in fewer offices. 


Consult surveyors, know our own estate, 
How able such a work to undergo. 

Or else we build like those, who haif thro’ give o’er, 
And leave their part created cost 

A naked subject to the watery clouds, 

And waste for churlish Winter’s tyranny. 


With reference to the gradual verticality which the sections of this series 
of ancient and modern temples assumed, we might say, that the earliest were 
of the earth earthy, and the latter as sublime as the religion for which they 
were designed. Thus, the height of the Pantheon, at Rome, was equal to its 
diameter, or as 10 to 10; that of Venus, and Rome, was as 124 to 10; that 
of the Baths of Caracalla, as 14 to 10; of St. Peter’s, at Rome, as 17 to 10; 
of St. Paul's, London, 20 to 10, as also of Lincoln; and that of Cologne was 
as 34 to 10. 

The last great temple of Christendom, was the Magdalene Chureb at Paris; 
it is 325 feet long hy 136 feet wide and 120 feet high, and eqnalled the 
smaller temple at Balbec. 1t was the work of more than half a century. 
In England, great activity had been used in church-building during the last 
twenty-five years, bnt the warmest admirers of those zealous efforts could 
never pretend that any regulated architectural spirit has directed those 
works, No church of a monumental character had been attempted, The 
ascendancy of the high church party is, however, favourable to our art, and 
it is not unlikely, that under good direction, it may flourish in a few years. 
But there is much pedantry abroad, and an absence of all originality and 
intrinsic character in the taste of the day, which leans to the Roman Catholic 
form, the basilica, suited to a demonstrative form of worship, rather than the 
auditorium required by our ritual. Veneration for antiquity is to be respected 
and encouraged, but its transition to superstition is easy. The divines of 
1680 have left us models, erected nnder the direction of Sir C. Wren, which 
have not been surpassed. Seven of the city churches were exhibited (mea- 
sured by the Professor), which wonld be found as remarkable for their 
adaptation t» our form of worship—offering the largest area, with the 
smallest obstruction to the sight and hearing,—as they were ingenious and 
admirable in taste and structure. 

The favourite design of Sir C. Wren (laid down from the model now in 
St. Paul's) was also exhibited. [t was a precious legacy to posterity, which 
had never been surpassed in architectural beauty and arrangement, for the 
Anglo-Protestant Cathedral church, and would probably at some future time 
be executed. 

But attachment to onr national architecture may be indulged with great 
propriety by the adoption of the forms of the Lady Chapels, modified and 
suited to our ritual—as those of Wells, Ely, and others; or of the chapter- 
houses; and the Greek church. The basilica form requires length finsuited 
to onr services, and the fragments or curtailed portions of that form, often 
practised with small success in our recent churches, seems to point at the 
greater advantage of the vertical arrangement, which the models, the Pro- 
fessor ventured to suggest, in the churches of Wren, and the examples 
quoted, would assure to us. 


THE METROPOLITAN PAVING ACT. 


Ay important case came before Mr. Hardwick at the Marlborough Police 
Office, on the 24th of December last, arising out of a dispute between the 
Equitable Gas Company and the Commissioners of Paving for the parish of 
St. James’s, Westminster, as to whether the Equitable Gas Company had or 
had not the right of breaking up the street and afterwards lay down a service 
pipe “ without the consent of the Paving Board.” After hearing both 
parties, the Magistrate adjourned the case for consideration until Thursday, 
January 5th, when it was again heard for final adjudication. 

Mr. Smith, solicitor, attended on behalf of the Paving Commissioners, 
and Mr. Clarkson, the barrister, for the Equitable Gas Company. 

Mr. Hardwick read the following as his opinion :—This is a complaint by 
the Board of Pavements, in the Parish of St. James, against the Equitable 
Gas light Company, for breaking and taking np the pavement in their juris- 
diction for the purpose of layiog down a new pipe without the consent of 
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the board. The answer of the Gas Company is, that it heing a service pipe 
and not a main pipe, a notice only and not the consent of the board is re- 
quired. The clauses which gave rise to the disputed point are in the Lith 
section of the 57th George III, cap. 29. Abridged they stand thus—* No 
water or gas light company shall break or take up the pavement in any street 
for the purpose of laying down any main or mains of pipes, unless notice in 
writing be given to the surveyor of pavements three days previous to snch 
breaking up," &e. So far water and gas companies are placed upon the 
same footing; but in the next clause a further restriction is imposed on gas 
companies. By it no gas company can take or break up any pavement for 
the purpose of laying down any new mains or pipes without the consent in 
writing of the Board of Pavement. When my attention was first called to 
this clause, my impression was, that heing, as it then seemed to me, in the 
disjunctive, the word “pipes” must be taken to include pipes of every 
description, and that the Board of Pavement was right in their view of the 
case. But on a more attentive pernsal of this section, and especially of the 
following one, that impression has heen mnch removed; and | am now in- 
clined to think that the perplexity in this matter has arisen from an ambi- 
gnons use of terms, from using different expressions to signify one aud the 
same thing; for example :—In the beginning of the 12th section, which di- 
rects of what materials mains should be, the language there used is worthy 
of observation. “That all new or complete mains, or pipes laid down in any 
street by any water or gas company, whether such new or complete main of 
pipes shall or shall not he substitnted for, or added to, any other complete 
main or mains of pipes, shall be of iran alone.” Here in these few lines we 
have three different expressions—mains, or pipes, main of pipes, and main 
or mains uf pipes, all signifying one and the same thing—the main pipe. fn 
the next clause separate and distinct mention is made of service-pipes, which 
may be either of iroa or lead, or other durahle material ; from which I am 
induced to infer that, possihly, “or” is a typographical error for “of,” or at 
any rate it is to be taken in a disjunctive sense, but, as it is frequently used, 
expressing an alternative of terms, a definition or explanation of the same 
thing in different words. Thus “main” being purely a technical word of 
the most comprehensive signification, the terms “pipes” and “mains of 
pipes” have been added and used as an alternative term to give it a clearer 
and more definite meaning for the purposes of this act, and therefore the 
expression “mains or pipes,” in the clause under discussion, may not un- 
fairly be read as synonymous with ‘‘mains of pipes,” or pipes forming the 
main. If this should be the right view of the case, the complaint must be 
dismissed; as the pipe in question laid down is a service, not a main pipe, 
it requires notice only, not the consent of the board. 

Mr. Smith argued that the 11th section of the act of Parliament related 
both to main and service pipes, whether they were for gas or water com- 
panies. 

Mr. Hardwick said this question only applied to mains. 

After a long discussion, Mr. Hardwick said he still adhered to the con- 
clusion he had just read. 

Mr. Smith observed, that unless there was a conviction before the magis- 
trate, he had no power of appeal. 

Mr. Hardwick said the proper court of tribunal was the Court of Queen's 
Bench. 

Mr. Clarkson had waited very patiently while this discussion was going 
on. He was, however, very much surprised to hear {that Mr. Smith had 
displayed so much ignorance with relation to the decision of those whom he 
(Mr. Clarkson) was proud to call his learned friends—viz., the present At- 
torney-General (Sir F. Pollock), or former Attorney-General (Lord Camp- 
bell), Mr. Adolphus, and another learned friend, all of whom had given 
opinions quite contrary to that which Mr. Smith now stood upon. He con- 
tended that the mains having been laid down at the honse of any person 
applying, common law and common sense gave him the power, which the 
law of England gave every man, of having his own subsoil opened. He did 
not know whether it was, as the worthy magistrate had observed, a typo- 
graphical mistake in the act of Parliament in substituting “or” for “ of,” or 
one of those tinkerings which he had so frequently observed in the ma- 
chinery of acts of Parliament, but he must say the act was most defective. 
It was wind without sense; sametimes the word “mains” was used, and 
sometimes *'pipes;" they were “ejusdem generis." What a state of things 
it would be, if a collector was to come to a person who wished his gas to be 
laid on in the front of his house, and say he did not like his look ; or, if 
another was to be asked to lay on the water, to say he did not admire his 
politics, Wonld such proceedings be tolerated? He was certain not, The 
tenaut, the drains having been laid down, had a right to open the subsoil, 
and in his opinion he was fortified by the opinions of the eminent legal au- 
thorities he bad mentioned. A similar case had been argued before Mr. 
Long by himself and his learned friend Mr. Bodkin, and the learned magis- 
irate had, in that case, decided, notwithstanding all his learned friend's ar- 
guments, against him and the parochial commissioner. 

A discussion was here raised hetween Messrs. Clarkson and Smith, as to 
whether or not notice had been given on the 11th of May by one of the 
inspectors of the gas company of his intention to open the street; Mr. 
Clarkson denied that such notice had ever been given. 

Mr. Hardwick considered that, by the arguments which had heen brought 
before him, and also by his own previously written opinion, the gas company 
were authorized to open the ground for service-pipes: the complaint was 


therefore dismissed. 
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REVIEWS. 


An Encuelopedia of Architecture, Historical, Theoretical, and Prac- 
tical. By JosEPH Gwitt. Illnstrated by more than 1000 engrav- 
ings on wood. In one thick volume, Svo., 1080 pp. London, 1842. 
Longman & Co. 

SECOND NOTICE. 


WE may resume our notice of this work, by remarking that Mr. 
Gwilt indulges almost quite as much in criticism upon ‘ critics,” as 
upon buildings, and that as regards the former, he is apt to express 
himself with a degree of spleen against the whole race, that amounts 
to want of temper, and which certainly is not calculated to obtain for 
him their good word. Nevertheless, his present work has obtained 
unqualified, not to call it outrageous praise, from some of them; viz., 
those who write for newspapers, and in whose favour he is henceforth 
bound to make an exception. Most good-natured they cerlainly must 
be allowed to have shown themselves—that is, supposing they looked 
far enough into his book to meet with some of the ungracions re- 
flections he has thrown out upon the fraternity of reviewers. AI- 
though not very thin-skinned ourselves, nor disposed to vindicate the 
pretensions of all our reviewing brethren, we must say, that Mr. Gwilt 
carries his hostility too far. He takes it for granted, that none of 
those who write upon architectural subjects in literary journals, are 
professional men, or if not belonging to the profession, can have qual- 
fied themselves by study, for the task they venture upon. Were the 
« catalogue of works on architecture," which he has given in his En- 
eyclopedia, what it ought to be, it would contain many, aud those not 
the least interesting or valuable of all, for which we are indebted to 
the studies of those whom Mr. G. would have us regard as little 
better than intruders and pretenders—persons who just know enough 
of the subject to assume a tone of authority, and mislead others. 
Since he has not thought proper to insert in that * Catalogue," such 
works as Hope's History of Architecture, Parker's Glossary, (now 
considered as a sort of authority,) and the publications of Rickman, 
Whewell, and Willis—not to mention others, which he has omitted; 
we must suppose tliat lie estimates them not at all higher than the ef- 
fusions of anonymous scribhlers and reviewers, although they have ob- 
taimed some character not only with the publie, but with the profes- 
sion also. What may be his standard of merit — where he has drawn 
the line between works that are, and those which are not worthy of 
being recommended to the student, we are unable to say, for he seems 
io be just as over-liberal and indulgent in some instances, as he is 
vigorous in others. Among the publieations enumerated under the 
head of modern English architecture, we do not find the “ Public 
Buildings of London," or Malton’s “Picturesque Tour," which last, 
though not professedly architectural, as it contains only views, is an 
exceedingly interesting graphic work. Neither are Robert Adam's 
designs there mentioned, although those of James Lewis, a far less 
distinguished architect, are. Neither is Barry's “Traveller’s Club 
House” inserted, notwithstanding that both the building itself is con- 
sidered a tolerably favourable specimen of English architecture at the 
present day, and is more fully illustrated than almost any other indi- 
vidual edifice, exceping Holkham. 

That these remarks are rather ungracious, and not likely to prove 
altogether palatable to Mr. Gwilt, we do not deny; but many of his 
own remarks are so exceedingly ungracions and illiberal, that be has 
no right to look for much forbearance on the part of others. Even 
while we are willing to give him credit for having the interests of ar- 
chitecture at heart, we think he has altogether mistaken the way in 
which they are to be promoted. Instead of expressing any satisfaction 
at finding that architecture now begins to excite far more attention 
than it used to do, he takes no pains to conceal his disapprobation of 
its being taken up as a mere pursuil, by those who do not apply to it 
professiumaly; which is almost tantamount to saying, that those who 
have a taste for the study, have no right tu indulge in it, and to ac- 
quire that knowledge of the art, which is indispensably requisite, if 
they would really enjoy it, and become capable of judging of its pro- 
ductions:—which is certainly strange doctrine, and is so completely 
contrary to all views of sound policy, that, never, it is to be boped, 
will it be adopted. Of that, however, we have little appreliension ; 
were it ever so desirable, it is now too late to attempt to check what 
is, if not a rapidly advancing, a widely spreading taste. Far more 
reason is there to apprehend that the prejudices to which Mr. G. has 
given way, will raise up some prejudice against his own book: at 
all events, they are not calculated to obtain him good-will. And 
though on onr own part we might have abstained from adverting to 
this characteristic of his Encyclopedia, we should have felt that by so 
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doing, we were deserting the cause of architecture and its friends, 
and by our acquiescent silence, abandon many who have rendered im- 
portant services to that cause, to the odium attempted to be thrown 
upon them by Mr. Gwilt. 

To return to the volume itself; the more popular portion of if, 
namely, the historical, is by no means so full as it ought to be, and 
might have been, had space been obtained for thal purpose, by omit- 
ing elsewhere a great deal of matter which there was not tlie least 
oceasion to introduce at all. Of the architecture of many parts of 
the Continent, we meet with only hasty sketches, without any spe- 
cimens of their buildings; and even the history of Italian architec- 
ture is cut short very abruptly, being brought down only to the be- 
ginning of the 17th century, as if the following and the present one 
had produced nothing of the least note. Yet some mention of Cal- 
derar and his works, if of no one else, might have been expected, 
from a professed admirer of the Palladian school, as Mr. G. 

Of a work of this nature, it is hardly possible to convey a suitable 
idea by extracts or detached passages; nevertheless, we give those in 
which the characteristicts of the Florentine, Roman, and Venetian 
schools are spoken of, and respectively illustrated by an example. 


* Florentine Schooi.—Climate and the hahits of a people are the principal 
agents in creating reat style in architecture; but these are in a great mea- 
sure controlled, or it is perhaps more correct to say modified, hy the mate- 
rials which a country supplies. Often, indeed, these latter restrict the ar- 
chitect, and influence the lightness or massiveness of the style he adapts. 
The quarries of Tuscany furnish very large blocks of stone, lying so close 
to the surface that they are without other difficulty than that of carriage 
obtained, and removed to the spots where they are wanted. This is probably 
a circumstance which will account for the solidity, monotony, and solem- 
nity which are such commanding features in the Florentine school; and 
which, if we may judge from the colossal ruins still existing, similarly prevailed 
in the buildings of ancient Etruria. In later times another cause contri- 
huted to the continuation of the practice, and that was the necessity of af- 
fording places of defence for the upper ranks of society in a state where in- 
surrection continually occurred. "Thus the palaces of the Medici, of the 
Pitti, of the Strozzi, and of other families, served almost equally for for- 
tresses as for palaces. The style seems to have interdicted the use of co- 
lumns in the facade, and on this account the stupendous cornices that were 
used seem actually necessary for the purpose of imparting grandeur to the 
composition. In the hest and most celebrated examples of their palaces, 
such as the Strozzi, Paudolfini, and others in Florence, and the Picolomini 
palace at Sienna, the cornices are proportioned to the whole height of tbe 
building considered as an order, notwithstanding the horizontal subdivisions 
aod small interposed cornices that are practised hetween the base and the 
crowning member. The conrts of these palaces are usually surrounded by 
columns and arcades, and their interior is scarcely ever indicated by the ex- 
ternal distribution. From among the extraordinary palaces with which Flo- 
rence abounds, we place hefore the reader the exquisite facade of the Pan- 
dalfini palace, the design whereof (Fig. 1,) is attributed to the divine Raf- 
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Fig. 1 


faelle d'Urbino. Iu it almost all the requisites of street architecture are dis- 
played. [t is an example wherein the principles cf that style are so ad- 
mirably developed, as to induce us to recommend it, in conjunction with the 
facade of the Farnese palace hereafter given, to the clahorate study of the 
young architect. s . 

* Roman School.— Though the city of Rome, during the period of the rise 
and progress of the Roman schoot of architecture, was not altogether free* 
from insnrrectionary troubles, its palatial style is far less massive than that 
of Florence. None of its buildings present the fortress-like appearance of 
those in the last-named city. Indeed, the Roman palaces, from their grace 
and lightness, indicate, on the part of the people, habits of a much more 
pacific nature, and an advancing state of the art, arising from a more inti- 
mate acquaintance with the models of antiquity which were on every side. 
The introductions of columns hecomes a favourite and pleasing featurc. and 
great care and study appcar to have been constantly bestowed on the facades 
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of their buildings; so much so, indced, in many, that they are hut masks to 
indifferent interiors. 1n them the entrance beco! es a principal object; and 
though in a great number of cases the abuses which enter into its composi- 
tion are manifold, vet the general effect is usually successful. The courts in 
these palaces are most frequently surrounded with arcades, whence a stair- 
case of considerable dimensions leais to the sala or principal room of the 
palace. The general character is that of grandeur, but devoid altogether of 
the severity which so strongly marks the Florentine school. The nuhlest 
example of a palace in the world is that of the Farnese family at Rome. 

“ The palaces of Rome are among the finest architectural works in Europe; 
and of those in Rome, as we have before observed, none eqnals the Farnese, 
whose facade is given in Fig. 3,169. “Ce vaste palais Farnese, qui à tout 
prendre, pour Ja grandeur de la masse, la regularité de son ensemble, et l'ex- 
cellence de son architecture, a tenu jusqu'ici, dans l'upinion des artistes, le 
premier rang entre tous les palais qu'on renomme," is the general description 
of it hy De Quincy, upon whom we have drawn largely, and must continue 
to do so. This edifice, by San Gallo, forms a qnadrangle of 256 feet by 185 
feet. It is constructed of brick, with the exception of the dressings of the 
doors and windows, the quoins of the fronts, and the entablatnre and loggia 
in the Strada Ginlia, which are of travertine stone. Of the same stone, 
beautifully wrought, is the interior of the court. The building consists of 
three stories, including that on the ground, which, in the elevations or fa- 
cades, are separated by impost cornices. The only break in its symmetry 
and simplicity occurs in the loggia, placed in the centre of the first story, 
which connects the windows on each side of it by four columus. On the 
ground story the windows are decorated with square-headed dressings of ex- 
tremely simple design; in the next story they are flanked by columns, whose 
eutablatures are crowned alternately with triangular and circular pediments; 
and in the third story are circular-headed windows, crowned throughout 
with triangular pediments. The taste in which these last is compnsed, is 
not so good as the rest, though they were probably the work of Michael 
Angelo, of whose cornice to the edifice Vasari observes :— E stupendissimo 
il corniccione maggiore del medesimo palazzo nella facciata dinanzi, non si po- 
tendo alcuna cosa ne pii bella ne più magnifica desiderare." The facade towards 
íhe Strada Giuliais different from the other fronts in the centre only, wherein 
there are three stories of arcades to the loggia, each of whose picrs are deco- 
rated with columns of the Doric, Ionic, and Corinthian orders in the respective 
stories as they rise, and these ia form and dimensions correspond with the 
three ranks of arcades towards the court. It appears probable that this central 
arrangement was not in the original design of San Gallo, but introduced when 
the third story was completed. Magnificent as, from its simplicity and sym- 
metry, is the exterior of this palace, which, as De Quincy observes :—* est un 
édifice toujours digne d'étre lesejour d'un prince," yet does it not exceed the 
beauty ofthe interior. The quadrangle ofthe conrt is 88 feet square betweeu 
the columns of the arcades, andis composed with three storics, in which the 
central arrangement above mentioned towards the Villa Giulia is repeated on 
s, over the npper whereof is a solid wall pierced in the 
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windows, The piers of the lower arcade are ornamented with Doric, 
columns, whose entablature is charged with triglyphs in its frieze, and 
its metopæ are sculptnred with various symbols. The impost of the piers 


are very finely profiled, so as to form the entablatures, when continued, over | 


the columns of the entrance vestibule. In the Ionic arcade, over this, the 
frieze of the order is decorated with a series of festoons. The distribution of 
the different apartments and passage is well contrived. AH abont the 
building is on a scale of great grandeur. Though long unoccupied, and a 
large portion of its internal ornaments has disappeared, it still commands 
onr adwiration in the Carracci Gallery, which has continned to serve as a 
model for all subsequent works of the kind. The architecture of the Far- 
nese palace, more especially as respects the arcades of its court, is the most 
perfect adaptation of ancient arrangement to more modern habits that has 
ever heen designed. We here allude, more partienlarly, to the arcades, upon 
whose piers orders of columns are introduced. This species of composition, 
heavier, doubtless, less clezant, yet more solid than simple colonnades, is, on 
the last acconnt, preferable to them, where several stories rise above one 
another. The idea was, certainly, conceived from the practice in the ancient 
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theatres and amphitheatres; and in its application at the Farnese palace 
rivals in beauty all that antiquity makes us in its remains acquainted with. 
San Gallo, its architect, died in 1546.” 


The Venetian school is spoken of at much greater length than the 
others, and is, in our opinion, not a litle over rated; for when we 
come to examine some of its most noted productions, we find them to 
be made up of insignificant parts, and petty orders treated in a 
formal, dry, and meagre manner, without any of that richness, or of 
that artist-like freedom, which would reconcile us to the orders 
being employed merely in half-columns and pilasters, as decorated to 
one or more stories of a building. 

* The Venetian School is characterised by its lightness and elegance; by 
the convenient distribution it displays; and by the abundant, perhaps exu- 
berant, use of columns, pilasters, and arcades, which enter intu its compo- 
sition. Like its sister school of painting, its address is more to the senses 
than is the case with those we have just quitted. We have already given an 
account of the church of St. Mark, in the 12th century; from which period, 
as the republic rose into importance by its arms and commerce, its arts were 
destined to an equally brilliant career. The possession in its provinces of 
some fine monuments of antiquity, as well as its early acquaintance with 
Greece, would, of course, work heneficially for the advancement of its ar- 
chitecture. That species of luxury, the natural result of a desire on the 
part of individuals to perpetuate their names through the medium of their 
habitations, though not productive of works on a grand or monumental 
scale, leads, in a democracy (as were the states of Venice), to a very general 
display of moderately splendid and elegant palaces. Hence the extraor- 
dinary number of specimens of the bnildiog art supplied by the Venetian 
school. 

* San Micheli, who was born in 1484, may, with propriety, be called its 
founder. Having visited Rome at the early age of 16, for the purpose of 
studying its ancient monnments of art, and having in that city found much 
employment, he, after many years of absence, returned to his native country. 
The mode in which he combined pure and beautiful architecture with the 
requisites called for in fortifications may be seen displayed tu great advantage 
at Verona, in which city the Porta del Pailia is an instance of his wonderful 
ingenuity and taste. But his most admired works are his palaces at 
Verona; though, perhaps, that of the Grimani family at Venice is his most 
magnificent production. The general style of composition, very different 
from that of the palaces of Florence and Rome, is marked hy the use of a 
basement of rustic work, wherefrom an order rises, often with arched win- 
dows, in which he greatly delighted, and these were connected with the 
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order after the manner of an arcade, the whole being crowned with the 
proper entablature. As an example, we give in Fig. 3, the facade of the 
Pompei palace at Verona. The genius of San Micheli was of the very highest 
order; his works are as conspicuous for excellent construction as they are 
for convenience, nnity, harmony, and simplicity, which threw into shade the 
minor abuses occasionally fonnd in them. 1f he had no other testimony, it 
would be sufficient to say, that for his talents he was held to he in great 
esteem by Michael Angelo; and onr advice to the student would be to study 
his works with diligence. San Micheli devoted himself with great ardonr to 
the practice of military architecture ; and though the invention was not for a 
long time afterwards assigned to him, he was the anthor of the system used 
by Vauban and his school, who, for a long period, deprived him of the credit 
of it. Before him all the ramparts of a fortification were ronnd or square, 
He introduced a new method, inventing the triangular and pentangular 
bastion, with plain fossés, flanks and square bases, which doubled the snp- 
port ; he moreover not only flanked the curtain, bnt all the fnssé to the next 
bastion, the covered way, and glacis. The mystery of this art consisted in 
defending every part of the inclosnre by the flank of a bastion ; hence, mak- 
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ing it round and square, the front of it, that is, the space which remains in 
the triangle, which was before undefended, was by San Micheli provided 
against. 


In this example of San Micheli’s style, the Palazzo Pompei at Ve- 
rona, the basement is the best part of the composition, for the order 
is too small in proportion to the rest, and the openings on the prin- 
cipal floor as much too large, at least as windows, for the piers he- 
tween them must be most inconveniently narrow within. It is rather 
singular, that while he was upon the subject of Italian architecture, 
Mr. Gilt should not have alluded to the recent introduction of the 
palazzo style, in this country. As an example vf it, he gives the 
facade of the Palazzo Pandolfini at Florence, strongly recommending 
that and the Palazzo Farnese, to the * elaborate study of the young 
architect,” but without informing him, that by going into Pall Mall, 
he won'd perceive what use had been made both of the one and the 
other, by Mr. Barry, in the two adjoining club houses—the Travellers 
and the Reform. Though neither copies nor even imitations—in the 
ordinary meaning of the term, they are evidently borrowed from those 
prototypes, which in point of mere taste, are there improved upon 
and refined. The Reform Club House has been spoken of, by some, 
as being a direct copy of the Farnese; with what justice or judgment, 
may be seen from the above representation of the latter, which though 
too small to do more than afford an idea of the general composition, 
shows the manner in which the entrance and window on each side 
of it are squeezed together, produces anything but an agreeable 
effect; while the centre window above, exceptionable in character 
at the best, is, so introduced as to constitute a striking blemish in the 
whole design. 

We must now take leave of Mr. Gwilt’s work, whieh we should 
have been happy to have been able to speak of in less qualified 
terms of approbation. It contains a great deal of valuable, but not 
so much fresh matter as it might have done; but it also eontains 
many opinions which we should be the last to support, and whieh are 
not likely to gain ground with the public, at the present day. We 
cannot, however, conclude, without expressing our high approbation 
of the spirited manner with which the publishers have got up the 
work, both in tbe typography and illustrations ; the latter are beanti- 
fully executed as wood, or may be seen by the above specimens, 
which we have been permitted to select from the work. 


Ensamples of Railway making ; which, although not of English prac- 
tice, are submitted, with Practical Illusirations to the Civil Engineer, 
and the British and Irish public. London: Architectural Library, 
59, High Holborn. 


THE great disparity between the cost of railways in this eountry 
and that of similar works in Ameriea, is worthy at the present time of 
giving rise to some important considerations. Whilst on this side of 
the Atlantic, our main lines of railway have been constructed of ma- 
terials extremely durable, jn a manner remarkable for strength and 
solidity, and aecordiog to a standard of excellence with respect to 
gradients, which far surpasses any thing that has been attempted 
under like eireumstanees in other eountries, the policy of absorbing 
sueh vast sums of money as have been required to effect all this is at 
least open to eontroversy. Hitherto every thing has been done in 
accordance with our national charaeter, and wever las that spirit of 
energy and industry which marks the Briton under every varying cit- 
cumstance of time and distance, been more proudly exhibited than in 
the bold and ardent expedition with which the surface of his couatry 
was ehequered by a net work of great eommereial highways, con- 
structed in almost every respect on principles the very antipodes of 
those which have guided other nations in their imitation of the same 
spirit. Seizing at once upon the experimental faet, that the friction 
of iron wheels npon iron roads is incemparably smaller than upon roads 
of stone, and conneeting this with the no less certain truth, that re- 
sistance to motion is made up of frietion and gravity, the English 
engineer conceived the grand idea of almost arnihilating gravity by 
redueing the track of the railway to nearly a perfeet level. It was 
demonstrable that the same absolute power which could impel a given 
weight on a common road at 1 miles an hour, would, on a levei rail- 
way, impel five times that weight at treble the velocity, and it was 
further unquestionable that an inclination greater than 1 in 224 would 
at least double the power required to effect this, and thus diminish 
the superiority of the railway by one half. If a horizontal railway be 
compared with a horizontal common road, the superiority of the 
former over the latter is as 15 to 1; but if a railway inelining 1 in 30 
be compared with a common road also inclining 1 in 20, its superiority 
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in this ease is only as 14 tu 1. Following ont the principle of which 
these are illustrations, it is no less obvions now than it was in the ori- 
gin of railways, that the more nearly the planes of a railway approach 
to a level, the more superiority will they present over the common 
road. It was this principle which demanded in the name alike of 
science and of commerce, that in the track of the railway every moun- 
tain should be bronght low, and every valley should be filled up; it 
was this which caused the transport of vast masses of earth from the 
higher to the lower parts of the country, which forced the deep exea- 
vation, reared the lofty embankment, bored the yawning tunnel, and 
dealt with all the most solid materials of earth, as it they had been 
the playthings of a baby's doll-house, instead of fabries which require 
to be encountered by the sinews of hosts and the wealth of nations. 
For, acting on principles which appeared to be sanctioned by every 
maxim of wisdom and experience, who can blame, with any show of 
reason, the engineers of this country, to whom the world is so much 
indebted, 1.0 less in the early origin, than during the steady progress 
of railway engineering. Fifteen years ago, when railway science was 
in its infancy, no voice was raised in opposition to the principle of 
almost horizontal gradients, and the necessity for those gigantic works 
which this principle demanded was as heartily acquiesced in by di- 
rectors, by shareholders, and by the whole public, as by the engineers 
themselves. Nay, had it been otherwise —had the engineers stood 
aloue in support of their prineiple—had the publie voice beeu against 
them—and had the publie press branded their projects as extravagaut 
and wasteful, we are amongst tlie number of those who contend that 
they would still have done right to maintain their principle, and we 
shonld have applanded and admired them the more for carrying, in 
the first instance, a superior degree of excellence into those works 
which were destined to furnish an example to the whole eivilized 
world. We confidently appeal to any competent judge, who, tho- 
roughly understanding the mechanical and political distinctions be- 
tween the railway and the common road, shall fairly and dispassionately 
review the circumstauces of this country, whether we should have 
done well or wisely to adopt a less horizontal sneeession of planes for 
those maio lines which are probably destined to endure for ages, as 
the great arteries through which commerce will ramify into a thou- 
sand inferior channels all over the face of the country. While we 
thus regard with great satisfaction the superior character with respect 
to gradients which has been adopted for all the great railways of this 
country, there is yet another element in their construction, which, 
while it influences in no degree whatever the facilities for locomotion, 
yet contrasts remarkably in point of expense with corresponding 
works on the American lines. We shall readily be understood here 
as referring to those costly bridges and viaducts of iron, brick and 
stone, which have so enormously swelled the estimates for executiog 
our principal railways. To decide upon the kind of gradients ta be 
adopted for a given line of railway—a decision which regulates, more 
than any thing else, the cost of its construetion—required, in the first 
instance, only a knowledge of simple principles, and in the absence of 
that experience which later years have supplied with respect to the 
comparative expense of working tives with steep and with level gra- 
dients, our engineers acted io a spirit of perfectly sound wisdom, 
when they iene greatest practicable tax upon eapital for the pur- 
pose of enabling the nation to realize, in its full extent, the superior 
advantages of railway transit. But in deciding on the style and cha- 
raeter of the attendant works, which are entirely independent of the 
surface of the railway, the question assumes a purely commereial 
aspect, and may be thus stated: Suppose a liue of railway with the 
most complete and substantial works of masonry, to have eost, say, 
one million of money, and suppose the same lime could have been 
eonstructed with a more perishable class of works, as for instanee, 
bridges and viaducts of timber, at an expense of half this sum, whieh 
kind of work is it most judicious to adopt, having regard to the cir- 
cumstance, that after the lapse of a certain number of years the con- 
structions of timber will require to be renewed, whilst those of ma- 
sonry would require only very trifling repairs. Suppose in the former 
case, where the railway had eost a million sterling, the interest de- 
rived from the expended capital would amount to 3 per cent per an- 
num. It is clear that in the latter case, where the line only eost half 
a million, the interest derivable on tlie eapifal would be 10 per cent. 
Now supposiug 5 per cent vf this to be set aside as a reserved. fund, 
would the works of timber last so long a time as not to require 
restoration, until the reserved fund had sufficiently aecumulated to 
effect this restoration? ‘This is the grand point which should de- 
cide between the adoption of timber, or a more expensive and durable 
material for the arehiteetural works of railways. We are not here 
to be understood, for one moment, as euntending that any such pro- 
portion, as that wbieh has been assumed, exists between the cost of a 
railway with stone bridges and viaduets and one iu which their works 
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are of wood. What we have said, however, will be sufficient to in- 
dicate the general principle of the comparison, and the utmost con- 
cession we are prepared at present to make to the champions of 
cheap and therefore temporary railways, is this, that the comparative 
cost and the comparative durability of the two classes of works are, 
in all cases, worthy of beiug considered by the engineer in connexion 
with the estimated amount of revenue derivable from any given line. 

We are aware that, in all this, we are stating nothing new to the en- 
gineer; nothing but what bas already occurred to most of the leading 
members in the profession, and nothing but what will be extensivelv 
practised, in laying out the numerous branch railways. which the con- 
venience of the country still requires. Our object in making these 
observations, will be amply fulfilled, if they succeed, in disabusing 
some part of the publie mind, of the notion, that the costly stations 
and bridges and viaduets are all that distinguish our railways from 
those of Enrope and of America. It should be remembered, that the 
much larger capital expended on our works lias effected a system of 
levels, which enables us to command far higher speeds, and to realize, 
in every way, greater advantages from the railway, as compared with 
the common road. In every case where it is desired to take a compre- 
hensive view of railways, as a political questioo, it is essential to 
distinguish between that part of the cost which is due to the superior 
character of the buildings connected with the railway, and that which 
is ineurred in confurmity with principles immediately connected with 
the facilities for working locomotive power. On the former of these 
points, we grant, that a statesman, a merchant, or a financier of any 
kind, may form a competent judgment, with proper data before him. 
On the latter, the only qualified judge is the engineer, because a de- 
cision must in most cases be made with reference to the future, and 
particularly with reference to the future auspices of engineering and 
mechanical skill. Thus, in the origin of railways, the engineer alone 
was qualified to chalk ont a system of gradients which should corres- 
pond with the known properties of the locomotive engine, and of iron 
as a material for the wheels of carriages to roll upon—so in like 
manner Mr. Brunel, or those of like qualifications, are alone entitled 
to consideration in deciding such a question as that of the gauge to 
be adopted for the Great Western Railway, because the accuracy of 
the decision depended upon the truth or error of certain prognostica- 
tions in physical science, which a mere financier, however able, is not 
competent to entertain. The engineer, in fact, must regulate his 
operations, both by past experience and by anticipations of the 
future; to what extent these latter are or should be based upon, the 
former depends on many circumstances, bnt to some important extent, 
all will admit, that the past should influence onr future projects of 
every kind. It would, therefore, be highly desirable at the present 
time, that accurate and comprehensive returns should be framed of 
the actnal working cost of locomotive power on all railways of every 
different rate of inclination, in order that a correct judgment may 
be formed npon the influence which gradients really exert in affecting 
the working expenses of railways. Thus would information of great 
value be placed at the engineer’s command; but until sufficient data 
have been obtained to clear this subject of the obscurity which now 
rests upon if, we certainly must protest against the blind and whole- 
sale jumbling which has been perpetrated by some who profess to be 
authorities on the subject of railway estimates. We insist, most 
strongly, upon the necessity for separating the cost of attendant 
works from those which have been rendered essential purely by the 
character of the gradients adupted; and we warn all those, who, 
without any engineering knowledge to guide them, shall be rash 
enough to commit themselves to paper, on subjects of this nature, 
that the less they have to do with the engineering part of the subject 
the better. The attendant works, as we have said, involve more or 
less of commercial considerations, and these should therefore be free 
for discussion; and anything possessing novelty and merit, which 
can be placed before tlie engineer in the way of designs, applicable 
io such attendant works, will no doubt be received by the profession 
at large with interest and gratification. 

The spirited publisher of the work before us, is already too well 
known, and too highly valued by the profession to require anything 
from us in the way of general praise. If any sach testimony were 
wanting, it will always be gratifying to acknowledge the many valu- 
able contributions to engineering science, which Mr. Weale has origin- 
ated, and which he has been something more than a secondary means 
of giving to the world. In the production entitled Railway Ensam- 
ples, however, Mr. Weale appears before us in a new character. He 
has here assumed the pruvince of authorship, and in this capacity 
places himself before the bar uf public opinion, subject to that judg- 
ment, whether of condemnation or approval, which that severe tribunal 
hesitates not to pronounce, on all who thus prominently court her 
notice. In some respects, we feel bound to congratulate Mr. Weale 
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upon the character he has bere assumed—we hail with pleasure, on a 
first view, the modest and simple announcement of the titlepage, and 
assuming the value of bis examples, as specimens of design, we are 
glad to perceive that an individual has had the spirit and sagacity to 
present to the notice of the English engineer a connected series of 
works from a foreign railway. On looking further into their exam- 
ples, we find them to be drawn from the Utica and Syracuse Railway, 
an American line abont 53 miles in length. Whether these examples 
be worthy or not of presentation, in such a form, to tlie engineers of 
this country, is not now the question; supposing they are so, the pro- 
fession is undonbtedly much indebted to the individual who has thus 
incurred the pains and expense of bringing them before their notice. 
Mr. Weale’s appearance in the character of an author, however, is 
not limited to the dry and brief notices which are required to illus- 
trate a set of railway plates, but embraces a somewhat extensive 
catalogue of subjects counected with railway engineering which have 
been condensed into 40 pages of preliminary observations. These 
observations are accompanied by several maps, and by plates of an 
American locomotive engine, and an American earth excavator. Al- 
though we cannot agree with the writer in many of these preliminary 
observations, we have at the same time great pleasure ia stating, that 
the reader will find amongst them much that is interesting and amu- 
sing. We may mention particularly the description of the American 
locomotives, and that of the Satellite engine on the London and 
Brighton Railway. We are not able to say mnch in praise of the ex- 
eavating machine; it appears to be a very clumsy affair, encumbered 
by a mass of machinery out of all proportion to the effect required. 
Its economy is extremely doubtfn| except when put in competition 
with very high prices for labour, in which case it might possibly be 
more economical than manual labour for excavating earth. The ma- 
chine is said to be capable of excavating 1500 cubic yards in 12 hours, 
ata cost for fuel of 12s. per diem. To this statement, Mr. Weale 
adds, that “ earthwork in England has generally been taken at 10d. to 
Js. per yard." He forgets, however, that this price includes the 
earriage or haulage of the earth, and that the price of getting and 
filling the stuff, which is all that the American machine performs, is 
commonly not more than from 2d. to 5d. per yard. It is, therefore, 
some mean between these two prices which should be taken for com- 
parison with the machine; but at present, we are not able to make 
this comparison, having no information as to her cost and working 
expenses. 

A second division of the preliminary observations is principally 
directed to a comparison between the cost of the American railways 
and those of this country. The principal facts on which Mr. Weale 
argues, are these, that the aggregate cost of the American railways 
was estimated in [539, at £4000 per mile, including all buildings and 
apparatus; and secondly, that actual works are not executed cheaper 
in America than in this country, as the greater expense of timber 
here is counterbalanced by the greater expense of labour there. He 
therefore, cenclndes that the greatly increased cost of the English 
railways has been caused by the more expensive nature of the works, 
that is by the difference of the two systems of construction. This is 
undoubtedly true to a certain extent, and here the comparison might 
cease, with this observation, that we have obtained far superior rail- 
ways, by expending more money in their construction than the Ame- 
ricans. In case, however, any erroneous notions may be formed as to 
the comparative eligibility of the two systems, which are here con- 
trasted, it may be sufficient tu suggest, that no fair comparison can be 
made without full particulars, not only of the works executed on each, 
but also of the gradients and curves with which the lines were respec- 
tively constructed. It will be found that gradients of 25 to 30 ft. per 
mile are considered highly favourable in America, whereas, those of 
greater steepness than 15 or 16 feet per mile, have been held in this 
country to be highly objectionable. Again, as to curves, the American 
lines abound with sharp bends, whicb are quite inadmissible in those 
of Great Britain, A large proportion of the American lines are 
graded only for single lines of way; and in many of those which are 
graded for duuble lines, only a single track has been laid down. The 
cost per mile, as stated above, furnishes a very unfair comparison, in 
every respect, with the English lines, where the gradients and curves 
are entirely of a ditferent order, the works are far more substantial, 
are mostly constructed for a double line of way, and where the cost 
of land has necessarily been exccssive ; whereas, in America the land 
iu many cases has cost almost nothing. Another important point of 
comparison is the annnal expense of working the railways in the two 
countries. M. De Gerstuer estimated, in 1539, that the annual expense 
of working the American lines was 63:61 per cent. of the gross jn- 
come, and that the interest un the whole capital invested in railroads 
in the United States does not exceed 53 per cent. per annum, Now 
this annual expense is far greater than that of working the English 
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railways—as, for instance, the Grand Junction costs 55:53 of the 
income, the Great Western 51:57 per cent.; aud taking the average 
of all the railways, it would be found considerably below the American 
lines. In the case of the English lines, this amount will be still further 
reduced when their heavy earth works become perfectly settled, and 
no longer subject to those slips which, up to this time, have occasioned 
such heavy expenses. We find that the average dividend of 32 rail- 
ways reported in the Railway Times amounts to 4/. 10s. per cent. per 
annum, which, although less in absolute amount than that produced 
by the American lines, is in reality far greater when the prospective 
circumstances are considered. Thus, for instance, supposing the 
slight timber bridges and viaducts of the American lines will last 20 
years, which is a favourable supposition, where is the capital ta come 
from in order to effect their restoration at the end of that time. Un- 
doubtedly it can scarcely be reserved out of the present dividends of 
54 per cent., for nearly the whole amount will be required to provide 
the large capital for restoring their perishable works. On the other 
hand, the English lines, firmly and substantially constructed, are pay- 
ing a steady dividend of 43 per cent. on the average and no reserved 
fund is required, as the works are calculated to endure for many cen- 
turies. The conclusion to be drawn from all this is highly unfavour- 
able to the American system, and at the same time encouraging to 
those who have embarked their capital in our own lines. Whi'e the 
railways of the United States must inevitably, in a very few years, 
present a condition of premature decay, with a hopeless prospect of 
restitution, those of this country will, in all probability, afford a more 
favourable investment for capital than at the present day. We have 
no wish to dispute much that is really valuable and ingenious in the 
railways of the United States, but we must contend against these lines 
being held up as a model for the great trunk lines of this conntry. 
Mr. Weale points out several lines in which he considers the American 
system would be applicable, and particularly advocates its adoption 
in Ireland. With certain restrictions, and under certain circum- 
stances connected with the expected revenue, and tlie capital avail- 
able to the undertakings, the American system of cheap /emporary 
constructions and inferior gradients may be advisable for some lines in 
Ireland, but we should extremely regret to see the main lines in that 
country laid out ou such a principle. 

The most valuable part of Mr. W'eale's book, because the most 
practical, and that which contains the most information is that which 
relates to the bridges actually constructed for the American railways. 

The Utica and Syracuse Railroad, which has been selected as 
affording so favourable a specimen of cheap engineering in the United 
States, forms part of the great line of communication across the states 
of Massachusets and New York. "This great line, which lias been 
executed by several different companies, is upwards of 530 miles in 
length. It commences at Boston, in Massachusets, and passing through 
or near the tuwns of Worcester, West Stockbridge, Albany, Selie- 
nectady, Utica, Rome, Syracuse, Auburn, Waterloo, and Worcester, 
sweeps along the southern shore of Lake Ontario, for the last 200 
miles of its course, from the Atlantic Ocean, and terminates at Buffalo, 
the north-eastern extremity of Lake Erie. The part of this great 
line which lies between Utica and Syracuse, is 53 miles in length, 
and throughout its course it follows the line of the Erie Canal. We 
have no information as to the gradients on this line, but judge that 
that they must be extremely favourable, as the Erie Canal was ona 
perfectly dead level, without any canal lock whatever between Utica 
and Syracuse, and for several miles east of the former place. 

After an attentive examination of the plates referring to these 
bridges, we feel bound to pronounce that, as specimens of carpentry, 
they possess by no means superior merit. ln place of that admirable 
system of timbers abutting against each other, which gives so much 
stiffness to some of the best specimens of English carpentry, the light 
planks of the American bridges are held together by an innumerable 
quantity of bolts, and the proper strength of the timber is not applied 
to the fullest advantage. The white pine, which is used so exten- 
sively inthe American bridges is a timber very little known in this 
country. It is a white wood with a short grain, possessing little 
strength of fibre, and abounding in small black knots; it is used a 
good deal in Edinburgh and other parts of Scotland for the interior of 
houses, but is never applied to external work. 

In addition to the plates of the bridges, and of the viaduct over a 
considerable valley and creek on this railway, there are scveral plates, 
showing the system of piling and laying the permauent way on a part 
of the line about I9 miles in length which was laid upon piles, the 
remaining length being graded, as it is called in America, that is 
formed by cuttings and embankments, as usual in this conntry. 

There are also several plates showing culverts, but these possess 
little interest for the English reader; nor conld the engineer derive 
* any advantage from a comparison of this part of the American railway 
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system with his own. The last portion of the work contains an in- 
teresting account (historical and statistical) of the Belgian railways 
by Mr. Edward Dobson, but we believe this part of the work is only a 
translation. 

These ensamples of railway making, affording the best account 
which lias yet been published in this country of the railroad works of 
the United States, will certainly find a place in the library of every 
engineer. Although we cannot consent to the wholesale adoption of 
the American system which Mr. Weale appears to advocate, there 
are yet many cases, both here and on the continent, in which these 
examples will prove very useful in railway engineering. We must 
not omit to mention, in conclusion, that the plates, asinall Mr. Weale’s 
works, are admirably executed, and the details are so well shown 


that the most ordinary capacity may readily cumprehend every part 
of the construction. j 


The Principles and Practice of Land, Engincering, "rf gonometrieat 
Sublerrancous, and Marine Surveying. By Caries Bounxs, C. E. 
London: John Ollivier. 


We need scarcely say that on all occasions we feel much greater 
pleasure in speaking well of any book which comes under our notice 
than when we are obliged to pronounce an opinion of almost unquali- 
fed censure, In the present instance, however, an impartial reviewer 
has only the latter alternative; and we could wish sincerely for the 
credit of tlie profession both at home and abroad, that the production 
of works with such feeble claims upon public favour were much less 
rare than it is. We arè told in the preface of Mr. Bourns’ book, 
that the aim with which it is written has heen “the formation of a 
book of reference.’ Had this really been the case, had the volume 
been merely a work of reference, and had it been so styled on its title- 
page, we should have known what to expect, and should never have 
been deceived into supposing that we were opening a book containing 
the principles and practice of every kind of surveying. But we are 
told in a few lines further on in the preface, “that the volume is in- 
tended to constitute a consistent whole; so that to understand an ad- 
vanced part, a person must be conversant with what goes belore.” 
How then can it be a work of reference in the common acceptation of 
this term, since by the author’s own showing, it requires a regular 
study to be made of what goes before, in order to understand any ad- 
vanced part. Surely this destroys its value as a work of reference. 
Indiscriminate censure is seldom just, and in the present case we are 
far from saying that the book before us is absolutely worthless, and 
that there is nothing in it which might be instructive to the profes- 
sional man. At the same time we feel bound to enter a strong protest 
against that too prevalent system of book-making of which this work 
is a remarkable specimen. It contains an immense mass of antiquated 
information injudicionsly selected and badly arranged. The few grains 
of original matter which are scattered through its pages relate to 
minute points of professional practice, often magnitied into undue im- 
portance, and introduced to the exclusion of more valuable things for 
no reason that we can discover, except that they happen to have 
formed part of the author's own practice, or to have been introduced 
by some of his friends. We make no pretence of having waded 
through the whole contents of this book, which is an octavo volume of 
356 pages; but having looked iuto several of those parts of it which 
are not purely elementary, the general impression is by no means such 
as to encourage a further search. In every point of view the work is 
far inferior to those of Mr. Bruff, and to Mr. Williams’ Geodesy, books 
which have been reviewed in former numbers of the Journal. 


Blunt's Civil Engineer and Practical Mechanist. Division C. 


Portion the Second. London: Ackerman and Co. 


This portion is principally devoted to the delineation and descrip- 
tion of machinery by the Messrs. Rennie. The first plate is of the 
gon-boring and turning mill, with the lathe apparatus—machinery 
used in gun and engine manufacture. Another plate is of Messrs. 
Rennie’s great boring lathe; it is used in the boring of cylinders, 
condensers, air pumps, and bored vessels of engines and mills, 
and in turning pistons, rods, shafts and journals. Three plates 
are of their marine dredging and excavating machine, part of which 
was in the first portion, The last plate is devoted to Sir Isambard 
Brunel’s shield tor the Thames Tuanel. We must observe, however 
that although we have used the term plate to express the several 
sheets, many parts of the works are separately described on cach 
sheet, and form valuable drawings for reference. 
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Turning and Mechanical Manipulation, intended as a Work of General 
Reference und Practical Instruction, on the Lathe and the various 
Alechanical Pursuils followed by Amateurs. By CuanrEs HOLT- 
ZAPFFEL, A. Inst. C. E. : 


Mr. HovrzaPFEEL looking at the dearth of works on the arts pro- 
fessed by the mechanical engineer, has felt himself called upon to 
bring before the public the results of his experience on a subject of so 
much interest and value. It is fortunate, perhaps, for the mechanical 
eugineer, that turning and many other of his pursuits have for a long 
period formed a favourite occupation with many wealthy individuals, 
as thereby an amount of patronage has been conferred on the tool 
maker, such as could have been obtained hy no other means, and 
which has powerfully conduced to the improvement of the tools used 
in this important department, while many experiments have been 
made at private expense, which could scarcely have been executed 
by persons engaged in business. With a class of wealthy amateurs 
to whom to look for supporters, Mr. Holtzapffel could scarcely have 
rendered a more acceptable service than the production of a work, 
which, both to the practical man and the amateur, must be of high 
utility. Mr. Holtzapffel, in the resources of his large establishment, 
and availing himself of the experience of his predecessors in the 
firm, possesses many advantages for the task he has undertaken, and 
seems to devote himself to it con amore. The treatment of it he pro- 
poses to enter into at some length, and we can scarcely blame him for 
this, as the publie will profit by the extent of labour devoted to the 
subject. 

The volume now before us is one of five, and is devoted to the con- 
sideration of the various materials used. The second will discuss 
the principles of construction and application of cutting tools; the 
third will treat of hand turning; the fourth of complex or ornamental 
turning, and the fifth of the principles and: practice of amateur mecha- 
nical engineering. 

The description of the materials is distributed into three classes ; 
the vegetable, the animal, and the mineral kingdoms. The description 
of the various kinds of woods, not only developes new facts as to 
their technical peculiarities, hut illustrates their bolanical characte- 
ristics, a portion of the work to which Professor Royle has contributed 
his valuable assistance. The materials from the animal kingdom, 
which are treated with no less ability, include shells and mother of 
pearl, bones, horn, tortoiseshell, whalebone and ivory. The materials 
from the mineral kingdom, embrace clay, amber, jet, cannel coal, the 
ornamental and precious stones,the metals and their alloys. To state, 
however, that the work is limiled to a simple description of these 
materials, would convey an inadequate idea of its value, as it abounds 
with practical descriptions of many important or interesting processes. 
Thus we have observations on seasoning, softening, bending, and 
colouring wood; the manufacture of iron; forging, hardening and 
tempering of iron and steel; the nielting and mixing of metals; and 
the properties of alloys; casting and founding; wire drawing and 
soldering. To the description ol tempering alone twenty-five pages 
are devoted, and the subject is treated with a minuteness and ability, 
which leave nothing to be desired. 


The Atmospheric Railway. 
PB. Smith and Professor Barlow. 
Dublin: Hodges and Smith, 1843. 


Considerable controversy has existed on this subject, and a long 
correspondence has taken place between Mr. Bergin and Professor 
Barlow; with respect to it, we, however, are more inclined to look 
forward to the result of the great trial now in progress at Dublin, than 
to depend npon any mathematical formula, upon the bases of which 
no party seems to be agreed. The experiment will soon be satisfac- 
torily settled one way or other, and the merits or demerits of the 
atmospheric system, willbe shown in all their extent. M r.Bergin 
has devoted considerable ability to the discussion of the subject, and 
the many who saw reason to distrust Professor Barlow's deductions, 
cannot do better than consult this pamphlet. 


Observations on the Report of Sir 
By TaoMas F, Berorx, M.R.I.A. 


Al Series of Diagrams, Hlustrative of the Principles of Mechanical 
Philosophy. Drawn on Stone, by HENRY CuapMan, and Printed in 
Colours, by C. F, Cheffins. London: Chapman and Hall. 


The fourth and fifth parts illustrate the pulley, inclined plane and 
wedge. The plan, which is that of giving practical and useful appli- 
cations of the simple powers is well carried out, and thus both theory 
and practice are at once brought to bear on the instruction of the 
student ; while it is not only a good work for the machinist, but an 
excellent drawing book. The work contains so many illustration 
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valuable machines, that we feel ourselves still more strongly called 
upon to urge the necessity of some letter-press explanations accom- 
panying the plates, treating on the theory of the powers and their 
several applications. 


The Lilerary and Scientific Pocket Book. 


By J. W. Gutcu. 
London: Lumley. 


This contains much valuable matter of reference, and as such, we 
have much pleasure in recommending il to our readers. 


ON THE STRENGTH OF BEAMS. 


Sin—The problem proposed for solution by your correspondent ** Con- 
crete,” at page 27 of the last month's Journal, is certainly one of great in- 
terest and importance; as he states, I believe, it has not been investigated 
in any of the standard works on the strength of materials. Like all ques- 
tions connected with the strains of beams, it is one which, whether consi- 
dered thearetically or practically, is of the most complicated nature and of 
great difficulty; particularly if investigated with mathematical accuracy. 
There are so many data to such questions, varying in each particular in- 
stance—so many circumstances which modify the general result—such as the 
deflection of the beam, and consequent variation of the length of leverage, 
the position of the neutral line, &c., that since the time af gables to the 
present day, they have always been considered as questions of the greatest 
difficulty ; and yet there is no subject connected with theoretical mechanics 
more interesting to the engineer; none more useful, especially iu the present 
age, when timber and iron are so extensively used in the most stupendnus 
structures, the economy and durahility of which depend so much upon the 
proper application of mechanical principles. I am sorry to say, hawever, 
that even now, there are many engineers, particularly those belonging to the 
old school, and such as have not the least knowledge of the elementary 
principles of mechanies, who will not admit its utility ; who, because such 
meu as Telford, Brindley, George Stephenson, and many others, have risen 
to eminence by the mere force of their talents, unfettered by, what they 
term, college knowledge, think that they may also jog on on the “thumb of 
rule" system. And yet, how frequently have I seen these pseudo-engineers, 
these practical men, who will not look into a book, for fear it should destroy 
the originality of their conceptions, fall into the greatest errors from the 
want of such knowledge. I shall merely state one instance. A resident 
engineer of one of our railways proposed a plan for strengthening a timber 
bridge on the line, and in order to test the efficiency of his improvement, 
made a model of the bridge on the scale, if I recollect rightly, of one inch 
to the foot; he found that the model would support a certain weight, and 
thence argued in a truly practical manner, that as the bridge was twelve 
times the model, it would support twelve times the weight! Thus satisfac- 
torily establishing the utility of bis proposed improvement. To return to 
the question to be solved. If we omit the consideration of the deflection of 
the beain, the result will be simple and sufficiently correct for practical pur- 
poses, and the prablem in question may easily be reduced to that of finding 
the dimensions and form of a heam resting loosely on two supports, neces- 
sary to sustain a given weight, (in this instance 42 tons,) placed at the centre 
of the beam. 

Your correspondent states that he found upon experiment, that a bar iron? 
loaded, as he describes, broke near the two supports; this certainly is strange, 
and contrary to what we should expect theoretically and practically; for 
it is evident that the beam between the two supporta is more curved at the 
centre than near the supports, and consequently the strain, being measured 
by the tension of the fibres, must be greatest in the centre, and gradually 
diminish to the point of support. 1 have several times repeated his expe- 
riment on a small scale, using, however, wood instead of iron, and have 
always found that the wood broke in the centre between the supports; of 
course with the same proportion of external and internal parts mentioned 
by your correspondent. 

It is also clear, from the principle of the lever, that the strain at the 
centre of the beam, is the same as that produced by a weight of 42 tons 
placed there, except that tlic action is reversed: the upper side af the beam 
will now be compressed in place of being extended, and the under side ex- 
tended instead of being compressed. If what I have advanced be correct, 
as I believe, it will result that the best form to give to the beam is the para- 
bolic; that is, the depth of the heam should be greatest at the middle poiat 
and diminish at the ordinates of a parabola towards the supports. As the 
reasons for assuming this form to be the best, are given in all works on the 
strength of materials, it would be useless to repeat them here. It is gene- 
rally considered best to have the enrved side of the beam upwards in such 
a case, but as in this example the action is reversed, it follows that it would 
be advisable to have the curved side downwards. As your correspondent 
only states the proportion of the distances of the weights from the points 
of supports to that between them, it is impossible to give the exact dimen- 
sions. I have not thought it necessary to give a diagram, as I believe, this 
explanation may he easily understood from the description, and by referring 
to that given by your correspondent, 
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1f no better attempt to solve this problem be off.red, you will oblige me 
‘by inserting this letter. 
I remain Sir, 
Your obedient servant, 


London, Jaa. 10th, 1843. T.F 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


ROYAL INSTITUTE OF BRITISII ARCHITECTS. 


Dec. 19.—J. Suaw, Esq., in the Chair. 

Mr. Fowler, Hon. Sec., ou presenting a plau for rebuilding that portiou of 
Hamhurgh, lately destroyed by fire, from M. Chateauneuf, mentioned as a 
gratifying circumstance, that our countryman, Mr. Lindley, the engineer, had 
been appointed by the senate to superinteud, in part, the rebuilding of the 
city. 

Mr. Godwin read a paper on Touraay Cathedral, which was partly given 
in last month's Journal, and the continuation in the present number. 


Jan. 9.—CnaRLES Barry, Esq., V. P., in the Chair. 

A paper was read “ On a new mode of constructing the Flues of Chimneys,” 
hy Mr. Moon, surveyor, explaioing au improvement iu the construction of 
flues, of a circular form, of different sizes, from 8 to I4 inches in diameter ; 
the bricks are arrauged in courses, carried np aud bouded in the thickness 
of the wall. 

** Description of the Testimonial to the late Sir Harry Burrard Neate,” 
erected at Lymington, communicated by Mr. Draper, of Chichester, the 
architect. Jt consists of an obelisk, 76 feet high, constructed of Dartmoor 
granite, standing on a pedestal 18 feet high, the total cost is about £1,400. 

Mr. Sylvester's process was described “for rendering stone, brick, and 
other absorbent materials impervious to water." It consists of two solutions, 
the first a salution of soap, the second of alum; the hrick or stone is first 
dipped ia the solution of soap, and afterwards iu the alum, or the solution 
may be applied with a brush. By the combination of the two solutions, a 
chemical action takes place, which fills the pores and resists the action of 
water and moisture. Colouring matter may be introduced iuto the solutions, 
and give them auy tint that may be desired. 

Mr. Billings introduced his * J//ustrations of a mode of striking Gothic 
tracery ;” they were principally selected from the old choir of Carlisle Ca- 
thedral, which was repaired in 1764. The priuciple upoa which most of the 
varieties of the tracery iu this cathedral were formed, was by the combiua- 
tiou of curves all having their centres in the samce series of lines, formed by 
dividing a square iuto fonr parts each way. The interstices were afterwards 
filled up by quatrefoil and trefoil ornament, bnt the main curves are all 
formed on the above priaciple. Mr. Billings introduced a fine specimen of 
tracery, described by circles struck from every iutersection of the lines 
within the square as centres, 


Jan. 23.—T. L. DoNArnsox, Esq., iu the Chair. 


A letter was read from Herr F. Eisenlohr, Professor, acknowledging the 
honour of being elected an honorary aud correspondiag member of the lusti- 
tute; this letter contains some excellent remarks which we have been per- 
mitted to extract. 

“I shall esteem it,” says lIerr Eisenlohr, * a great honour to be united in 
closer intimacy with your Institute, by the communication of anything relat- 
ing to the profession. Such an intercourse aud reciprocity among the archi- 
tects of different countries is much to be wished for at the present time, 
which is principally distinguished from all previous epochs ia the history of 
architecture by its waut of unity. Attempts have been made for some time 
past to remedy this by imitatious of the ancient Greek and Romau styles of 
architecture; and np to the present day many architects are repeating with 
various talent and success, the attempt to introdnce those styles into the 
preseut edifices—some, even the imperfect couception of them, called by the 
Freuch la Renaissance. On the other haud, in many places in Germany, a 
different course has been adopted, which, being partly suggested by the re- 
vival of a more christian spirit, partly by the patriotic feeling excited by the 
French revolntion, leaned more to the christian architecture of the middle 
ages at home. This two priucipal divisions, each with their varities, stand 
opposed to one another here in Germany, aud carry ou, as it were, a contest 
in secret. The present age is engaged in seeking a something which at pre- 
sent does not exist, viz., unity in a sort of universal architecture. 1t seems 
to me, that no immediate and direct imitation in auy style of architecture 
already existing, complete in itself. will lead to the desired result as long as 
the present age demands its rights, and the existing state of society requires 
something arising more from its own nature. When l consider also that 
hitherto in our art we haye acted in a manner too little ahstractive and scien- 
tific, and have imitated too much, still, ou the other hand, it is not to be 
denied that we cannot and ought uot to disregard history aud its effects, that 
we must have some poiot in history at which to begin a root, from which a 
new*stem may shoot up iuto blossom as from the soil of the present. [tis 
quite clear that here also theory aud history must go haud in haud, whereby 
we must with consciousness attain to that new and unprejudiced position 
which, iu childlike inuoceuce, uucousciously existed at the commencement of 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 67 


all previous epochs in art. The difference between our age and ita problem, 
as regards architecture, and indeed every branch of the arts, consists in this 
that we ought to strive, so to say, with manly innocence, with manly know- 
ledge aud power, to attain to that point at which farmer periods in art have 
in their infancy begun of their own accord. Where there is nothing but an 
empty and groundless adherence to forms, where architectural fallacy and 
pretension, or a certain coquetterie is manifested, there an art of a peculiarly 
creative nature can never be looked far, It is trne that many grand build- 
ings have recently bcen erected in the Roman, Grecian, and so called Byzan- 
tine and Gothic styles, as, for instance, particularly at Munich. But they 
all want the enlivening principle of belonging to the present, and are only 
silent records of hygone styles of architecture. In the same way that we 
collect pictures of different schools in galleries, so King Louis has collected 
buildings of all possible periods; and as he had not got them at Munich, 
neither cauld he transport them thence from other parts; he had them 
built, and thus made a grand collection of bnildings at. Munich, hut which is 
still deficient iu historical authority. If, therefore, we would draw a com- 
parison, we must say that the moderu collectiou of buildings at Munich is, as 
far as regards the arts, worth about as much as a picture gallery eontaining a 
number of more or less successful copies from different masters and schools. 
lf it be true that the spirit of the times is truly expressed in its buildings, 
that the architecture of every period is, as it were, a fossilized history, future 
generations will say that the present period was utterly devoid of character. 
By means of a more intimate acquaintance with the history of architecture, 
we have been provided with a vast qnantity of subject matter, which has 
hitherto quite overwhelmed us, from its variety aud quantity, so that we 
were quite robbed of our senses. Of this we must first get the mastery, aud 
impelled by a careful observance, as well as by an artistical and inventive 
spirit, regain our consciousness, withont at the same time sufferiug tlie expe- 
rieuce of history to remain nseless. We must, on the oue hand, investigate 
from a theoretical and scientific position, how far our architecture aud its 
tlements answer to the conditions of its purpose, of the buildiug materials, 
climates, and so forth; and must, on the other hand, in looking back upon 
history, endeavour to fiud some point which preseats coustructious and forms 
similar to those which result from our abstract investigations, and thus a 
frnitful germ may he found for a modern and, in itself, harmonious style of 
architecture—a style which would gradually come into general use, aud 
supersede all the lifeless imitations and mere whimsical cbarges of fashion. 
In this, it appears to me, consists the great architectural problem of the 
present age, which can only be solved by united efforts.” 


Report oa the Marbles from Lycia. 


A report was read from the committee appoiuted by the Institute to ex- 
amine the articles that were recently discovered by Mr. Charles Fellowes 
amongst the ruins of Xanthus, an ancient city in Lycia, in Asia Minor, aud 
lately deposited iu the British Museum. Mr. Fellowes explaiued to the com- 
mittee ** that the tomb is sitnated ou the side, on the slope of a hill, in the 
old town of Xauthus, consisted of a square shaft in one block, weighing abont 
80 tons, and 17 fect high. This shaft, which rested on a base or plinth 
rising six feet from the ground on one side, and the other rising hut little 
above the preseut level of the earth, was surmounted by the bas-relief in 
question, the opposite sides of the relief being respectively 8 feet 4$ inches, 
and 7 feet 6 inches long makiog a total leugih of 31 feet 9 inches. It con- 
sisted of four angular and four central blocks of marble, each 9 inches thick 
and 3 feet 5 inches high. A kiud of chamber was soon formed iu the top of 
the monument about 7 feet 6 inches high, aud 7 feet by 6. This was 
covered by a single block of marble forming the cornice, and hollowed ont in 
the inside soffit so as to present the appearance of a beam and caissous. 
Mr. Fellowes considers the subject of the sculptures to represent the legend 
of the daughters of King Pandarus carried away by the harpies. There are 
also five figures, male and female, seated on chairs, which are evidently in- 
teuded to be represented as made of bronze; ou these chairs are very per- 
ceptible traces of a brownish tint approaching to red, showing that the orua- 
ment was iudicated hy colour, eveu without the outliue being carved. 

The figures are about au inch and a half in relief, aud in many parts 
there are patches of hlue colour on the ground, particularly on the under- 
cutting of the hair, aud especially where the recesses are protected by the 
overhanging tenia of the frieze, formiug the top of the blocks. A portion of 
this blue colour had heen taken off by Mr. Hawkins, and suhmitted to a 
chemical analysis by Dr. Faraday, who reported that " fhe substance is a 
mixture of wax with a pulverized blue smalt, coloured hy cobalt, the, smalt 
being in rather coarse patches; when the wax is charred away, each piece is 
seen by a moderate magnifier as a small fragment of glass. , TM 

On referring to the analysis of Egyptian blue colour hy Dr. Ure, given in 
the 3rd vol., pp. 301—3 of Sir T. Gardiner Wilkinson's work on the manners 
aud customs of the ancient Egyptians, there appears to bea great analogy in 
the composition of this blue and that described by Sir J. W ibus a5 in 
the Egyptian specimen the hlue pigment scraped from the stone is a pulvern- 

ass. . 
E B of the crest of a helmet were also collected some remains of 
a bright crimson red which have not yet been analyzed. A 

Ou the whole, the committce are of opinion that the appearances which 
they witnessed are suflicient to warrant their conelasion, that the ground 
throughout was painted blue, so as to give relief to the figures. Some s 
parts also had colour, but to what extent the rough state of the surface o 
the marhles did not enable the committec to ascertain. 

gr 
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The character of the sculpture of the figures denotes a very remote period 
of art, and it is, to a certain degree, rude; but the forms and embellishments 
ofthe hronze chairs are exiremely refined, and betoken a class of art not 
unlike that of the triple temple in the Acropolis of Athens. 

When the other marbles and fragments brought from Xanthus have been 
removed into the upper halls of the Muscum, the committee will proceed 
with their examination on this interesting subject, and they will, if neces- 
sary, report to the Institute the result of their inquiries. 


The Chairman, in consequence of the unavoidable absence of Mr. Britton, 
who was to have read a paper this evening, was requested by the secretaries 
to supply a paper, which he readily acceded to with his usual promptness in 
all similar difficulties; the subject of the paper was “ On the ruins of the 
city of Ani, in drmenia,” hut as we are likely to give the paperin full next 
month, we defer giving any abstract. 

The meetings for February will take place on Monday 6th, and 20th, at 8 
o'clock. 


INSTITUTION OF CIVIL ENGINEERS. 
Jan. 10.—Jamus WaLkrn, Esq., President, in the chair, 


This was the flrst meeting of the session, and was occupied by a discus- 
sion on a paper by Mr. Davison, describing the sinking of the deep well at 
Messrs. Truman and Co.'s, brewery, which was read at the close of last ses- 
sion. See Journal, Vol. 5, 1842, page 420. 


Jan, 17.—The Present in the Chair. 

This was the annual general meeting of the Society, and was occupied in 
reading the report of the council, the election of the council and the dis- 
tribution of the prizes; we must defer until next month a report of the pro- 
ceedings when we hope to be able to give them in full. 

= See, HEN — VET 


DESTRUCTION OF THE ROUND-DOWN-CLIFF BY GUNPOWDER. 


[We are partly indebted for the accompanying report to the Times, and 
through the kindness of two professional friends, who were on the spot and 
witnessed the explosion, we have been enabled to give considerable additional 
information; and have also added a rough sketch of the cliff, that was 
hastily taken, just before aud after the explosion took place.] 


Dover, Jan. 2610, 1813. 

You will not he surprised to hear that the announcemeut that an explo- 
sion of 18,000]b. of powder was to be made in the Round Down Cliff this 
afternoon brought an influx of strangers into this town; still, thongh con- 
siderable, it was not so large as ] had expected. Curiosity was, I think, pa- 
ralyzed by a vague fear of danger, which kept some thousands at home who 
might have witnessed it, as the event turned out, without the slightest shock 
to their nervous system. The experiment suceceded to admiration, and, as a 
specimen of engineering skill, confers the highest credit on Mr. Cubitt, who 
planned, and on his colleagues who assisted, iu carrying it into execntion. 

Everybody has heard of the Shakspeare Cliff, and I jhave no doubt that a 
majority of your readers have seen it. 1 shon!d feel it a superfluous task to 
speak of its vast height were not the next cliff to it, un the west, somewhat 
higher, That cliff is Round Down Cliff. the scene and subject of this day's 
operations. It rises to the height of 375 feet ahove high-water mark, and 
was, till this afternoon, of a singularly bold and picturesque character. To 
understand the reasons why it was resolved to remove yesterday no inconsi- 
derable portion of it from the rugged base on which it has defied the winds 
and waves of centuries, 1 must make your readers acquainted with the in- 
tended line of railway between Folkestone and this place. 

At Folkestone there will be a viaduct of great height and length. Then 
there will be a tunnel, called from a martello tower near it, the Tower 
Tunnel, one third of a mile in length. Then comes a entiing through the 
chalk of two miles in length, called Warren's Cutting. Then comes the Ab- 
bott's Cliff tunnel, one mile and a quarter in length, and now half finished, 
although only commenced on ihe 16th of August last. From the Abbott's 
Cliff tunnel to the Shakespeare Cliff tunnel the railroad will be under the 
clifls close to the sea, and protected from it by a strong wall of concrete two 
miles long, and with a parapet of such a height as will not preclude passen- 
gers from the splendid mariue view which lies under them. Now it was 
found that when a straight line was drawn from the eastern mouth of the 
Abbott's Cli tunnel to the western mouth of the Shakespeare tunnel, there 
was a projeetion on the Round Down Cliff which must be removed in some 
way or other to insure a direct passage. That projection, seen from the sea, 
had the appearance of a coavex are of a circle of considerable diameter. It 
is now remove, and some idea of its size may be formed from the fact that a 
square yard of chalk weighs two tons, and that it was inteuded by tbis day's 
experiment to remove 1,000,000 tons. The Shakspeare tuanel is three-quar- 
ters of a mile long, and it is about the same distance from that tunnel to the 
town of Dyver. Oa 
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Having premised thus much as to the locality of Round Down Cliff, E 
now proccel to describe, as briefly as ] can, the means employed to detach 
from it such an immense mass of sulid matter. A horizontal gallery T, Fig. 
3, extended for about 100 yards parallel with the intended line of railway, 
from which cross galleries were driven from the centre and extremes. At the 
end ol these cross galleries shafts were sunk, and at the bottom of each shaft 
was formed a chamber, 1] feet long, 5 feet high, and 4 feet 6 inches wide. 
In the eastern chamber were deposited 5000 1b. of gunpowder, in the western 
chamber 6000 lb., and in the centre chamber 7000 !b., making in the whole 
18,000 1b. The gunpowder was in bags, placed in boxes. Loose powder was 
sprinkled over the bags, of which the mouths were opened, and the bursting 
charges were in the centre of the main charges. The distance of the charges 
from the face of the cliff was 70 feet at the centre and abont 55 feet at each 
end. It was calenlaled that the powder, before it could find a vent. must 
move 100,000 yards of chalk, or 200,000 tons. It was also confidently ex- 
pected tbat it would move 1,000,000 tons. 

The folluwing preparations were made to ignite this enormous quantity of 
powder;—At the back of the cliff a wooden shed was constructed, in which 
three electric batteries were erected. Each battery consisted of 18 Daniels’ 
cylinders, and two common batteries vf 20 plates each, to which were attaebed 
wires which communicated at the end of the charge by means of a very fine 
vire of platina, which the electric fluid as it passed over it, made red-hot, to 
fire the powder. The wires covered with yarn were spread upon the grass 
to the top of the cliff, and then falling ever it were carried to the eastern, the 
centre, and the western ehamber.  Lientenant Hutchinson. of the Royal 
Engineers, had the command of the three batteries, and it was arranged that 
when he fired the centre, Mr. Hodges and Mr. Wright should simultaneously 
fire the eastern and the western batteries, to ensure whieh they had practised 
at them for several previous days, The wires were each 1,000 feet in length, 
andit was ascertained by experiment that the electric fluid will fire powder 
at a distance of 2,300 fcet of wire. After the chambers were filled with 
powder, the galleries and passages were all tamped up with dry sand, as is 
usually the case in all blasting operations. 

At 9 o'clock in the morning a red flag was hoisted directly over the spnt 
selected for the explosion. The wires were then tested by the galvanometer, 
the batteries were charged, and every arrangement was completed for firing 
them. 

It was arranged that the explosion should take place at 2 o'clock ; at that 
time there was an immense concourse of people assemhled. In a marquee 
erected near the scene of operation, for the accommodation of the directors 
and distinguished visitants, we observed among the number assemhled, Sir 
John Herschell, General Pasley, Col. Rice Jones, Mr. Rice, M.P., Prulessors 
Sedgwick and Airy, the Rev. Dr. Cope, and there was also a strong muster 
of engineers, among whom were Mr. Tierney Clark, Mr. John Braithwaite, 
Alr. Charles May, Mr. Lewis Cubitt, and Mr. Frederick Braithwaite; the 
engineers and directors of the Greenwich. Croydon, Brighton, and South 
Eastern Railways, besides numerous foreigners of eminence. 

At I0 minutes past 2, Mr. Cubitt, the company's engineer in chief, ordered 
the signal flag at the western marquee to be hoisted, and that was followed by 
the hoisting of all the signal flags. A quarter of an hour soon passed in deep 
anxiety. A number of maroons, in what appeared to be a keg, was rolled 
over the cliff, and on its explosion with a loud report, all thc flags were 
hauled down. Four more minutes passed away, and all the flags except that 
on the point to be blasted were again hoisted, The next minute was one of 
silent, and breathless, and impatieut expectation. Not a word was uttered, 
except by one lady: who, when too late, wished to be at a greater distance. 
Galeatum sero duelli penitet. Exactly at 26 minutes past 2 o'clock a slight 
twitch or shock of the ground was felt. and then a low, faint, indistinct, inde- 
scribable moaning subterranean rumble was heard, and immediately after- 
wards the bottom of the cliff began to belly out, and thea almost simulta- 
neously about 500 feet in breadth, with reference to the railway’s length of 
the snmmit began gradnally to sink. j 

There was no roaring explosion, no bursting out of fire, no violent and 
crashing splitting of rocks, and what was considered extraordinary, no smoke 
whatever ; fora proceeding of mighty and irrepressible force, it had little or 
nothing of the appearance of force. The rock seemed as if it had exchanged 
its solid for a fluid nature, for it glided like a stream into the sea, which was 
at a distance of about 100 yards—perhaps more—from its base, tearing up 
the beach in iis course, and forcing up and driving the muddy substra- 
tum together with some debris of a former fall, viulently into the sea, and 
when the mass had finaly reached its resting place a dark brown 
colour was seen on different parts of it, which had not been carried 
off the land; the shattered fragments of the cliff are said to occupy an 
area of 15 acres, but we should judge it to be much less. I forgot to minute 
the time occupied by the descent, but 1 calculate that it was about four or 
five minutes. The first exclamations which burst from every lip was— 
Splendid, beantifu!!”’ the next were isolated cheers, followed ae by three 
times three general cheers from the spectators, and then by one cheer more: 
These were caught up by the groups on the surrounding downs, and, as l 
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am informed, by the passengers in the steam boats. All were excited—all 
were delighted at the success of the experiment, and congratulation upon 
congratulation flowed in npon Mr. Cubitt for the magnificent manner in 
which he had carried his project into execution. 

Asa proof of the easy, graceful, and swimming style with which Round 
Down Clif, under the gentle force and irresistible influence of Plutus and 
Pluto combined, curtseyed down to meet the reluctant embraces of 
astonished Neptune, 1 need only mentiun that the flagstaff, which was 
standing on the summit of the cliff before the explosion took place, de- 
scended uninjured with the fallen debris. 

Nu fossil remains of the slightest importance were brought to light, which 
was a matter of disappointment to many. A very few even of the most 
ordinary character were found among the mass, which it may well be 
imagined was soon after the explosion, teeming- with the curious multitude 
from the clifls above anxious to obtain some relic of the event. 

On examining the position occupied by the debris of the overthrown cliff, 
we were much pleased to find it more favourably disposed than we could 
have conceived possible, Instead of occupying the site of the proposed 
railway at the foot of the cliff, it had by its acquired velocity slid past it. 
and left comparatively little indeed to be removed. At some considerable 
distance from the cliff, the fragments appeared to be heaved up into a ridge, 
higher than any other part, forming a small valley towards the cliff, and 
another seaward, beyond which a second ridge appeared. when It finally 
slopes off towards the sea. The chalk was by no means hard, and appeared 
thoroughly saturated with water. The great bulk of the fragments ranged 
from about 2 to perhaps 8 or ten cubic feet, although we observed a vast 
number of blocks, which contained from two to three cubic yards and up- 
wards, one of which was driven some distance into the Shakespeare Tunnel, 
without doing injury to the brickwork, There was very little, indeed, of what 
might be termed rubbish in the mass. 

Previous to the explosion, we had heard it stated that about a million 
yards were expected to be detached ; indeed the Railway Times so stated it, 
on the 21st ultimo, apparently from authority, and after the explosin took 
place, it was publicly asserted by one of the officials, that three quarters of a 
million of cubic yards had come down. Now, on cubing the stated dimen- 
sions of the mass, which were given as under 300 feet in height by, say 50 
feet longer than the gallery, which would therefore be 350 feet, by an 
average thickness or depth from the face of the cliff of 60, we shall have 
233,333 cubic yards ; but as the present face slope of the cliff is greater than 
before, the average thickness perhaps might be increased to 75 feet, which 
would make the quantity 291,666 cubic yards, from this is to be deducted 
50,000 yards, the estimated quantity to be now shifted in forming the road, 
we shall then have 30,000 yards effectively removed by the expenditure of one 
ton of powder, We understand that Mr. Cubitt, the engineer, afterwards 
stated that a saving of six months’ work, and £7000 expenditure was effected 
by this blast. Now allowing 64. per yard for the removal of the quantity 
now required to be shifted, which would amount to £1250, and £500 for the 
powder used in the blast, the cost of forming the galleries, tamping, &c. &c., 
we shall find that this mass has been removed at a cost of 1.44 pence per 
yard. Again, taking Mr. Cubitt’s statement, that a saving has been effected 
of £7000, to which, if we add the £1750, expenditure by the present plan, we 
shall find that he estimated the cost of removal by hand labour, at rather 
less than 71d. per yard. 

We felt an interest in examining the beds and fissures of the chalk in the 
neighbourlood of this blast, which clearly indicated that the plan of 
removal adopted by Mr. Cubitt, was not only the cheapest, but the safest 
method which could have been adopted. The vertical fissures which here 
traverse the chalk appear to lie pretty nearly parallel, and at a slope perhaps 
of one-fifth to one-tenth to one. It wasin one of these fissures that the 
whole mass parted and slipped down, on which we believe it had set pre- 
viously, no doubt brought about by the infiltration of water more than 
the sapping of the base by the sea. So treacherous indeed was this chalk, 
that if we are rightly informed, a mass equal nearly in bulk to that blasted 
on Thursday came down unexpectedly some time since in the night time, 
burying in its ruins a watchman or foreman belonging to that part of the 
line. In the zigzig gangways cut along the face of the cliff, to enable 
persuns to ascend to the summit—this sliding of the chalk where those 
vertical fissures are intersected, appears very frequently, inspiring the 
passer-by with a feeling of great insecurity, How far the water might be 
intercepted, or otherwise be prevented from filtering through these fissures is 
a question of great importance, and would not, we think, be one of difficult 
remedy. It also becomes a matter of interesting inquiry as to the eftect 
which a lesser gantity of ‘powder would have had, deposited and fired in the 
same manner. Would it only have made ihe mass insecure, or caused a 
partial sliding down, rendering it then more difficult of removal by hand 
than at first? The proportion of powder which Mr. Cubitt employs in his 
Llasting operations we understand is determined thus: ‘ The cube of the 
line of least resistance in- fect, gives the quantity in half ounces ;" but in 
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this case there does not appear to have been any such quantity employed, 
though much mure than heretofore is found necessary in usual blasting ope- 
rations. Perhaps the most curious circumstance, connected with tbe 
operation, was the apparent absence of shock on the firing of the charge 
on some spots in the immediate vicinity, while at other, far more distant, 
it was clearly perceptible. Thus where the batteries were placed, those in 
charge of them thought the charge had missed fire, from their being insen- 
sible to any shock, while at five times the distance along the face of the 
cliff, it was clearly felt. But even along the face of the cliff it was very 
evident ihat the shock was felt by some and not by others, though standing 
within a few yards of each other.] 
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Fig. 1.—Section of Cliff before the explosion ; H house in which the bat- 
teries were placed, F flag over the spot, T tunnel or heading, C one of the 
chambers, L R level of proposed railway, L W level of low water. 

Fig. 2.—Section showing the movement of the mass. 1 : 

Fig. 3—Plan showing the projection of the cliff; the heading T, and 
chambers Ain which 50 barrels of gunpowder were placcd, B 70 barrels, 
and C 60 barrels. 


NEAPOLITAN STEAMERS,—We lately had the pleasure of attending the 
trial of two steam vessels, named the Rondine (Swallow), and the Antelope, 
built at Northílect, by Mr. Pitcher, for the revenue service of his Neapolitan 
majesty. The engines of both vesscls are manufactured by Messrs. Boulton, 
Watt, and Co. These vesscls are of similar dimensions, in fact built from 
the same drawing, and are in length between perpendiculars, 100 fcet ; kcel 
for tonnage, 90 fect, 5 inches; extreme breadth, 16 feet; moulded breadth, 
15 feet 5 inches; depth in hald, 9 fect 6 inches; tonnage, O.M., 12334; 
displacement as launched, 65 tons; ditto, complete with 23 tons of cuals, 
145 tons. Draftj at this, 7 feet 3 inches. Immersed section, 91 feet. Speed 
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at measured mile = 9 miles per hour. Although the Rondine and ntelope 
are of tbe same capacity, they differ in the construction of their motive 
powers : the former, the Rondine, having beam engines, the .futelope, oscillat- 
ing or vibrating cylinder engines, both of the powerof 40 horses. Cylinders 
263 in, diameter, stroke, 2.6, and 34 strokes per minute. The beam engines are 
of the usual construction, as designed by Boulton and Watt in 1818. The 
various parts are rednced in strength as experience and improved manufac- 
inre dictates; we perceive they have in this case abolished the headstock 
framing, substituting pillars and an entahlature, secnred longitudinally by 
strong deck nr paddle beams, they are continued through the side, support- 
ing the ends of the paddle shafts, so that they have no connexion with the 
spring-beam or frame of the paddle-boxes, thereby preventing tremulons 
motion. This arrangement is by no means new, yet greatly to be recommended 
and will shortly be applied to a vessel of 300 horse power. The oscillating 
engines of the .fudefope, in arrnagment, are similar to those of the Firago, 
published in the Journal, June 1841, Vol. 1V., each engine having its 
air-pump and condenser—the former worked by a small beam connected with 
ihe cranked intermediate shaft. lt may be mentioned as an argument in 
favour of oscillating engines (of moderate power), that in these cases there is 
a saving of five feet in length of engine-room, and in weight of abont six 
tons. These engines occupy a space of 10 feet athwart, and five feet fore 
and aft. The small amount of the former arises from the combination of 
the parts, and must be advantageous in its application to vessels of narrow 
beam. The boilers in both cases are of the common flue kind, weighing 73 
tons; or, with its apparatus and water (the latter five tons), 142 tons; the 
engines weigh 13 tons, making a total of 27} ions complete. Both these 
vessels are fitted with a disengaging apparatus for the paddle wheels, so that 
they may he connected with, or detached from, the engines at pleasure, 
which, as well as the engines of the Antelope are the suhjects of a patent 
lately granted to Mr. James Brown, of the firm of Bonlton, Watt, and Co. 


Tur Great NORTHERN STEAM-Suip.—This magnificent ship arrived off 
Blackwall at the beginning of last month, and has since taken up a berth in 
the East India Import Dock. The Great Northern has been built within the 
last 12 months at Londonderry, by Captain Coppin, of that place. She is 
a fine specimen of naval architecture. She is fitted with Mr. F. P. Smith's 
patent screw propeller. Her dimensions and power are given in the Journal 
for July last, p. 243, Vol. V., under the head of ** The Monster Steam-Ship." 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM DECEMBER 28, 1842, TO JANUARY 28, 1843. 
Six Mouths allowed for Enrolment, unless otherwise expressed. 


Alonzo Grandison Hull, of Clifford Street, Middlesex, doctor of medicine, 
for ** improvements in electrical apparatus for medical purposes, and in the 
application thereof to the sa:ne purposes.” —Sealed December 28. 

Thomas Thompson, of Coventry, weaver, for “ improvements in weaving 
figured fabrics.’—Dec. 28. 

Henry Crosley, of the city of London, civil engineer, and George Stevens, 
of Limehouse, gent., for “improvenents in the manufacture of sugar, aud 
the products of sugar."—Dec. 28. 

Edward Thomas, Lord Thurlow, of Ashfield Lodge, Ipswich, Suffolk, for 
Han en or improvements on bits for horses and other animals." — 
0G) 22), 

Benjamin Bailey, of Leiccster, frame-smith, for “ inprovemenis in ma- 
chinery employed in the manufacture of stockings, gloves, and other frame- 
work knitted fabrics.”—Dec. 29. 

John Steplien Bourlier, of Sherborn Street, Blandford Square, engineer, 
for “ improvements in machinery used in printing calicoes, silks, paper hang- 
ings, and other fabrics." (A communication.)— Dec. 29. 

Joseph Rock, Jun., of Birmingham, factor, for “ improvements in the con- 
struction of locks,"—Dec. 29, 

Henry Samuel Rush, of Sloane Street, mechanic, for “for improvements 
2 A lobe for containing matches for obtaining instantnneous light” — 

ec. 29. 

Baron Victor de Wydroff, of old Bracknell, Berkshire, for “ improvements 
in the construction of railways and in wheels to run on railways, and in ap- 
paratus for clearing the rails."—Dec. 29, 

John Bishop, of Poland Street, Westminster, jeweller, for “ improvements 
in apparatus for portioning steam power; and also improvements in plugs, 
cocks, or taps for stenm gnses and liquids.” —Dec. 29. 

Crawshay Bailey, of Nant-y-Glo iron works, Monmonth, Esq., for “ im- 
proved constructions of rails for tramways and railways” —Jan. 11. 

James lTarvey, Jun., of Regent Street, goldsmith, for * improvements in 
steam engines" (A communication.)—Jan. 11. 

William Ritter, of 106 Fenchurch Street, gentleman, for “ improvements in 
crystallizing and purifying sugar.” (A communication.)—Jan. 11. 

Julien Edward Disbrowe Rodgers, of Upper Ebury Street, chemist, for 
$ pipes in the sepnration of sulphur from various mineral substances.” 
—Jan. 12. 


William Jonn Loat, of Clapham, builder, for “un improved mode of con- 
structing floors and raofs.”—Jan. 12. 


[FEBRUARY, 


Pierre Armande Comte de Fontain le morean, of Skinner’s Place, Sise Lane, 
for “process or processes of combining clay with som? other substances for 
the producing af a certain ‘ceramic paste, capable of being moulded into & 
variety of forms, nnd the application thereof to several purposes.” (A com- 
inunication.)—Jan. 14. 

James llarvey, of Bazing Place, Waterloa Road, timber merchant, for 
improvements in poviny streets, ronds, and other places.” (Partly a communi- 
cation.)—Jan. 1 t. 

William Snell, of Northampton Square, gentleman, for “ improvements in 
machinery for the manufacture of farina." — Jan. 14. 

Nathaniel Card, of Manchester, candle-wick manufacturer, for “ improve- 
ments in the manufacture of candlewicks, nnd in the machinery or npparatus 
Jor producing such manufacture" —Jan. 14. 

llenry Hussey Vivian, of Singleton, Glamnrgan, Esq., and William Gossage, 
of Birmingham, manufacturing chemist, for ** improvements in heating or re- 
ducing ores of zinc; also for improvements in furnaces to be used far re- 
ducing ores of zinc, part of which improvements nre applicable to other fur- 
naces.’—Jan, 14. 

James lamer, of Wardour Street, engineer, for “ improvements in pro- 
pelling vessels.’—Jan. 19. 

Thomas, Ear! of Dundonald, of Regent’s Park, for * improvements in 
rotatory or revolving engines, and in apparatus connected with steam engines, 
and propelling vessels.” —Jan. 19. 

Joseph Kirkman, Jun., of Soho Square, pianoforte manufacturer, for 
“improvements in the action of pianofürtes."— Jan. 19. 

Thomas William Bennett, of Gray’s Inn Road, timber merchant, for “ im- 
provements in paving or covering roads, streets, and other ways nnd surfaces.” 
-—Jan. 19. 

Luke Hebert, of Dover, civil engineer, for “ improvements in machines for 
grinding, and for dressing or sifting grain, and other substances.” —Jan. 19. 

William Bates, of Leicester, fuller and dresser, for ** improvements in the 
dressing and getting up af hosiery goods, comprising shirts, drawers, stockings, 
socks, gloves, and other looped fabrics, made from merino, lambs’ wool, 
worsted, cotton, and other yarns, and in machinery for raising the nap er pile 
in the same.”"—Jan. 6. 

Thomas Sunderland, of Albany Street, Regent’s Park, Esq., for “ improve- 
ments in moving floating bodies through water and air, nud in accelerating the 
flow of water, air, and other fluids, through shafts, pipes, and other chan- 
nels,"— Jan. 19. 

Uriah Clarke, of Leicester, dyer, for “ improvements in framework-knit- 
ting machinery, and a new kind of framework-knitted fabric.”—Jan. 2]. 

Frederick Albert Winsor, of Lincoln’s Inn Fields, barrister-at-law, for 
“new apparatus for the production of light.’ (A comnmnication.)—Jan. 26. 

Charles Frederick Bielefeld, of Wellington Street, North Strand, papier- 
maché mannfacturer, for ‘ improvements in suspending or hanging swing 
looking glasses and other articles requiring like movements."—Jan. 26. 

William Palmer, of Sutton Street, Clerkenwell, manufacturer, for “ im- 
provements in the manufacture of candles.”—Jan. 26. 

Henry Chapman, of Arundel Street, Strand, for “ a fabric for maps, charts, 
prints, drawings, and other purposes.” — Jan. 26. 

Frances M’Gretrick, of Ernest Street, St. Pancras, artisan, and Matthew 
Bailey Tennant, of Henry Street, Regent's Park, gentleman, for “ improve- 
ments in apparatus for preventing engines and carriages from going off rail- 
ways, and for removing obstructions on railways.” —Jan. 26. 

Edward Smallwood, of North Lodge, Hampstead, gentleman, for “ im- 
provements in covering roads, ways, and other surfaces."— Jan. 26. 

Robert Goodacre, of Ullesthorpe, Leicester, gentleman, for “ improvements 
in weighing apparatus applicable to cranes or other elevating machines, where- 
by the weight of goods may be ascertained while in a state of suspension,"— 
Jau. 26. 

James Boydell, Jun., of Oak Farm Works, Dudley, Stafford, iron master, 
for “ improvements in the manufacture of metals for edge tools.” —Jan. 26. 

George Parker Bidder, of Great George Street, Westminster, civil engineer, 
for “an improved mode of cutting that kind of slates, commonly called roof- 
ing slates, though sometimes used for other purposes."—Jau. 26. 

William James Greeostreet, of Blackfriars’ Road, gentleman, for “ im- 
provements in machinery or apparatus for producing or obtaining motive 
power,’ —Jan. 26. 

Joseph Kirby, of Banbury, Oxford, geatleman, for “ improved apparatus 
Jor manufacturing bricks, tiles, and other articles from clay or earthy mate- 
rinls,"— Jan. 26. 

George Phillips Bayly, of 146, Fenchurch Street, brush maker, for “ im- 
provements in brushes.” —Jan. 26. 

llenry Phillips, of Exeter, chemist, for “ improvements in removing impu- 
rities from coal gas for the purposes of light?’ —Jan' 26. 

Martyn John Roberts, of Brynycaeran, Carmartheo, Esq., for “ improve- 
ments in dyeing wool and woollen fabrics?’ —Jan. 26. 

William Weild. of Manchester, Engineer, for ‘ improvements applicable to 
window blinds and curtains, part of which improvements nre also applicable to 
doors.” —Jan. 28. 

David Isaac Wertheimber, of West Street, Finsbury Circus, gentleman, 
for * improvements in calculating machines, part of which improvements is 
applicable to purposes where wheelwork is required.,'—Jan. 28. 

John Barrow, of East Strect, Manchester Square, engineer and smith, for 
“improvements in the manufacture and hanging of window sushes."—Jan. 28. 


(—————áÀ 
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ENGINES OF H.M. STEAM SHIP * VULTURE." 


By Wa. FAIRBAIRN & Co., Millwall Works, London. 
(With two Engravings, Plates II and III.) 


TuE general arrangement of these engines will be apparent, from 
an inspection of the accompanying engravings. Their chief peculi- 
arity consists in the arrangement of the parallel motion, and the 
manner in which it is made available for working the air-pump. The 
four main parts of each engine, viz. the cylinder, slide valves, con- 
denser, and air-pump, form a square, and thus occupy the least pos- 
sible area. With a speed of 220 feet per minute, and an effective 
pressure of 71b. on the square inch, according to the regulation of 
the Admiralty engineer officers, the power will be 238 horses for each 
engine, or 476 horses collectively. The space occupied by the en- 
gines is 12 feet 3 inches fore and aft, and 19 feet athwartships, and 
the total length of the engine room is 52 feet 8 inches, with boilers 
caleulated for the full power of the engines; and 59 feet S inches, 
with stowage for 440 tons of coal. 

The leading dimensions and proportions are as follow—the letters 
refer to the engravings. 

A, Cylinder, S08 in. diameter. 

B, Crank, 2 ft. 105 in. from centre to centre. 

Length of stroke, 5 ft. 9 in. 

C, Piston Rod, $4 in. diameter. 

D, Piston, with metallic packing rings, and steel springs. 

E, Connecting Rod, $ ft. 74 iu. long, 10 in. diameter at middle, and 
9 in. diameter at ends. 

F, F, Base plate, cast in two parts, one for each engine, and firmly 
joined in the middle. It projects equally on both sides of the 
erank shaft, and takes hold of the ship for the length of 17 ft. 
6 in. 

G, G, Wrought Iron Columns, 7 in. diameter, keyed into sockets on 
the base plate, and rising through sockets cast on the cylinder, to 
carry the entablature. "The sockets on the cylinderare bored out 
to fit the columns, but allowed to rise or fall with the elongation 
or contraction of the cylinder. 

H, H, Entablature, supported by the wrought iron columns G, G. It 
is attached by bolts a a, to the engine beams 5 b, and these bolts 
run through to the main paddle-beams c c; diagonal trussing 
beiug introduced between these beams. 

I,J, Wrought iron cross stays, with the sockets d d forged in one 
piece. These sockets are bored ont to fit the columns which 
pass through them, and are fastened with a cotter. 

K, Wrought iron stays. 

L, Shaft, fixed in a boss on the wrought iron stays K, and on which 
the beams e e vibrate to work the air-pump, these beams being at 
the same time the radius rods of the parallel motion of the 
piston rod. On the onter and projecting end of this shaft, the 
lever ff for working the valves also vibrates. 

M, Crank Pin, 11 iu. diameter. 

N, N, Slide Valves, 14 in. length of travel; 82; in. breadth of space. 

O, O, Cylinder Ports, 40 in. long by 5$ in. broad, and $ iu. open to the 
steam when the engine is on the centre; they are opened equally 
for the ascending and descending strokes, as the engine is ba- 
lanced by other means. 

P, Condenser, cubic contents 103 ft; g, foot valve, 2 2, injection pipes 
with Kingston’s valves, 4, sea injection cock, /, bilge injection 
cock. 

Q, Air Pump, 45 in. diameter. 

Ditto length of stroke 2 ft. 104 in. 

Air pump rod, cased with brass, 5$ in. diameter. 

R, Feed and Bilge Pumps. 

S, Paddle shaft, 15$ in. diameter of necks. 

T, Eccentric. 

U, Starting gear, power as 15 to 1. 

V, Equilibrium Expansion Valve; i, cam for working 
valve. 
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W, Waste water pipe and delivery pipe. 
X, Steam pipe to each cylinder 174 in. bore. 
Paddle wheels 26 ft. 6 in. diameter to extremity of floats. 
Ditto, floats Sft. 9in.long. Each float in two parts, and each 
part 13 in. broad. 
Boilers four in number placed back to back, 23 ft. 2 im. total 
length, 26 ft. 10 in. total breadth, and 13 ft. high. 
m, m, Shut off valves for steam, to connect or disconnect the boilers. 
n, n, Safety valves, one on each boiler, with levers in the engine room 
to ease off the weights. 


0, 0. Vacuum or reverse valves. 

P, P, Blow off cocks, one to each boiler, with Kingston's valves. 

7, r, Man-holes to boilers. 

8, Chimney, 5 ft. 10 in. diameter, and 44 feet high above steam-chest, 
with double external casing. 

f, Waste steam pipe, 17 in. bore, with internal pipe for condensed 
water. 


A CHAPTER ON CHURCH-BUILDING. 
Being Comments on some Opinions thereon recently published. 
By GeorcGe Gopwiy, F.R.S, &c. 


Tue Anglican church for some years past, if it may be said with ut 
apparent want of respect, has neglected her duties. Zeal was 
wanting on the part of her ministers, and luke-warmness, if nothiug 
worse, was the result on the part of the congregations. To remedy 
this evil, many good and learned men have lately worked sedulously, 
and have succeeded in raising a very different feeling from that 
which existed before on the subject. Whetlier, as is often the case 
after a violent re-action, an evil of an opposite character may be 
caused—whether the freshly excited zeal has not, or may not, outrun 
discretion, it would not become the writer to inquire inthis place: 
his business is simply with one result of the present state of opinion. 

With greater attention to the rites and ceremonies of religion, has 
come, very properly, greater regard for the buildings in which they 
are celebrated. The text, “Is it time for you, O ye, to dwell in your 
cieled houses, and this house lie waste?" has been powerfully cum- 
mented on in numerous places, and has been put forth in various 
shapes; while at both our Universities, as well as in many other 
quarters, societies have been established, whereof the clergy are the 
chief supporters, for the improvement of church architecture, and 
for the preservation, aud the proper restoration, of ancient models. 
This has led to a corresponding increase of attention to the subject, 
on the part of the professors of the art; the principles of pointed 
architecture (the ecclesiastical architecture of our forefathers), have 
been investigated, and much sounder views have been arrived at than 
were before general: so that not to mention what has been already 
done, we may anticipate, without fear of disappointment, an impor- 
tant improvement in every new church that may hereafter be erected. 

One of the points dwelt on at considerable length by recent ecclesio- 
logical writers, is, the symbolism of church architecture, the fact that 
every ancient ecclesiastical building was intended to convey nume- 
rous sacred truths by its form and arrangement,—and the consequent 
deduction that ritualism should be carefully studied by all those who 
may be called on to design churches. 

A general outline of their views in this respect, regarding a church 
as deduced from ancient buildings remaining to us, may be thus stated. 
A chancel and a nave are the essential parts of a church ; the latter is 
the representative of the church militant, the former of the church 
triumphant. The chancel-arch, which defines and separates the two 
(and is never to be omitted) images the close of our life. The en- 
trance to the sacred structure should be at, or as close to, the west-end 
as possible, and the font must be placed near it, typical of our entry 
to the chureh militant by baptism. 

W'hen ailes can be added to the nave, the edifice becomes more per- 
fect, as, apart from the increased accommodation, the three parallel di- 
visions so formed, serve in continuation of the symbolical system, to set 
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forth the Holy Trinity, to which numerous other references are ever 
found, in the windows and tracery of ancient ecclesiastical buildings. 
In a cruciform church, the best form, but to be adopted only when 
funds are plentiful, the four arches at the junction of the nave, chan- 
cel, and transept, symbolise that by the writings of the four Evange- 
lists, the doctrine of the cross is taught to the four quarters of the 
world. Further, on the altar are to appear two candles, to signify 
that * Christ is a light to lighten the Gentiles, and the glory of his 
people Israel.” 

Now, that it is wise and proper to enforce this system so strongly 
and so constantly as has been done—to render matters of this descrip- 
tion all-important—we should be quite unwilling to assert. We 
would give all “the aid which slackening piety requires;" we 
would not 

es — ————— conceal the precious cross 
Like men ashamed : the sun with his first smile, 
Shall greet that symbol crowning the low pile; 
And the fresh air of incense-breathing morn, 


Shall wooingly embrace it; and green moss 
Creep round its arms thro’ centuries unborn.” 


We would place 


** Our Christian altar faithful to the east, 

Whence the tall window drinks the morning rays ;" 
We wonld most worthily adorn the house of God, to render it to the 
extent of our means fitting for its high purpose—but at the same 
time we would carefully avoid all proceedings, however agreeable to 
onr temperament, however enticing to us as an artist, which should 
give undue importance to bricks and stones, and man’s inventions and 
devices, which should increase the number of ceremonial observances, 
which should threaten to exalt the shadow in the place of the sub- 
stance, and so lead to a state of things which did once result from 
Such a course, and may result again, notwithstanding the increased 
amount of information possessed, and the general comparative en- 
Hightenment. 

Relative to the size of the chancel, the Cambridge writers say, it 
t shonld not be less than a third, or more than the half, of the whole 
length of the church. The larger it is made within the prescribed 
bounds, the more magnificent will be the appearance of the build- 
ing.”* Into this portion of the structure, none but those engaged in 
the ceremonies are to enter ; and here the whole of the service isto be 
performed with the exception of the sermon. The north side of the 
chancel-areh is pointed out as the best position for the pulpit. It 
seems to us, and we say it with the greatest deference, that a deep 
chaneel, such as is here insisted on, however maguificent and striking 
it may, and does, make a building, is unsnited to the Protestant ser- 
vice as it has been herelofore performed. The fact is evident in an 
examination of the arrangements made in the majority of our cathe- 
drals, wherein, if the service were read in the chancel, so to term it, 
and the worshippers were confined to the nave, nothing said by the 
priest at the altar conld possibly be heard by them. In ordinary 
sized parish churches too, if the chancel were one-third the length of 
the building, and still less if half, the majority of priests would fail to 
make themselves heard, unless indeed the altar were placed at the 
west-end of it, with a reredos or screen, to rail off the remainder of 
the chancel. The use of the rood-screen, still further to separate the 
laity from the clergy, which is strongly insisted on, would throw an 
additional impediment in the way. Jf it be not necessary that the 
service should be heard and understood, and into this inquiry we will 
not venture to go, then of coruse the objection vanishes. The very 
Occurrence of this question in the mind, however, serves to explain 
why the architectural works to which we have referred, are termed 
by some, “ engines of polemical theology.” 

Writers of the Roman Catholic faith insist on the inconsistency of 
the position held by Protestant divines, who urge this and other 
Opinions relative to the form, arrangement, and decoration of our 
churches. “The good men who are so earnestly labouring for the 
ae 
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revival of Catholic church architecture," says the Dublin Review, ? 
must be convinced that we must have the Catholic service revived, in 
the first place, before any real good can possibly be accomplished.” 
This last necessity, (Catholic meaning here Roman Catholie,) we deny 
altogether. The principles of ancient church architecture, as applied 
to suit one set of circumstances, being studied and understood, may 
be adapted without difficulty to other, and in this case but slightly 
modified, circumstances, aud made to produce as efficient a result. 
The remark, however, may possibly be deemed to apply in some 
degree to those who would bring back all such ferms and details as 
were anciently used, although altogether unsuited to present require- 
ments. 

The antiquity alone, of a practice or form (strong as it makes its 
claim), would hardly seem suflicient authority in all cases for its re- 
vival: thus, (to illustrate our meaning from a different source,) the 
certainty that the practice of burying in churches is of very ancient 
date, and its consonance with our feelings, are now uot deemed by the 
majority suflicient reasons for its continuance, the injurious tendency 
of the custom being fully known. 

According to recent writers, nothing is to be done that has not 
been done before. Fearing the iguorance of modern architectural 
professors, (a little too imperiously stated, be it remarked, by some of 
the non-professional writers,) the necessity of having a precedent 
for every tower, and door, and window, and moulding, is insisted on, 
Design nothing, copy all, is the deduction which forcibly presents 
itself. “Inspice et fac secundum exemplar quod tibi monstratum 
est.” This course has safety to recommend it, but will hardly effect 
for posterity, what our forefathers have done for us. 

To rid our churches of close pews and lumbering galleries, and to 
destroy the opinion, that to accommodate the greatest number of 
people at the smallest possible cost, is the chief problem to be solved 
in church building, would be a great achievement. Something has 
already been done towards this very desirable end, and the work is 
progressing. The fact once thoroughly understood, that more wore 
shippers may be seated by means of open benches than in pews, will 
in this utilitarian age, operate more powerfully in leading to their 
disuse, than any of the other numerous arguments against them 
which have been advanced. So far as appearance is concerned, there 
cannot be two opinions on the subject. 

As an artist and an enthusiastic, though humble, advocate of the 
fine arts, the writer cannot regard the present views on church deco- 
ration, but with gratification, seeiug in them the promise of a noble 
field for their exercise and development. Less than seventy years ago, 
Sir Joshua Reynolds, West, Barry, Dance, Cipriani, and Angelica 
Kauffman, offered munificently to adorn the interior of St. Paul's Ca« 
thedral with paintings, with the view of convincing the public of the 
improvement in our sacred buildings, which might be effected by this 
means, and so of obtaining au opening for the encouragement of 
British art. The then Archbishop of Canterbury and the Bishop of 
London, however, could not be induced to entertain the proposition, 
on the ground that it savoured of Popery, and the idea was in conse< 
quence abandoned. How doubtful of one's own judgment should 
such marked changes in opinion make us—how tolerant of the senti- 
ments of others should we be, remembering as all must, the different 
light in which we ourselves have viewed the same circumstances at 
different epochs, and the alteration which is constantly taking place 
in our own views and opinions. 

In one of the latest publications of the Cambridge Camden Society, 
containing many very excellent suggestions,? it is remarked, “a church 
is not as it should be till every window is filled with stained glass, till 
every inch of floor is covered with encaustic tiles, till there is a rood- 
screen (?) glowing with the brightest tints and with gold; nay, if we 
would arrive at perfection, the roof and walls must be painted and 
Írescoed." In carrying out such views it is hardly necessary to say, 
the greatest care must be taken to prevent a theatrical effect likely to 
result from such a course, unless pursued with great judgment. We 
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are disposed to think a more moderate use of colours than has been 
made in recent restorations in London and Paris, might produce a 
result equally excellent in an artistical, and more so in a devotional, 
point of view. Scripture sentences upon the walls, * ywritten full 
thicke,” are amongst the most excellent and fitting adornments of a 
church. 

The increased use made of stained glass in England is exceed- 
ingly gratifying, and the excellent specimens which have been 
prepared lately show clearly, as the writer has on many other occasions 
asserted, that we could produce stained glass quite equal to anything 
that was done by our forefathers if proper encouragement were 
afforded to the professors of the art. Difficult of attainment, expen- 
sive in its processes, so much so, indeed, as almost to prevent experi- 
mentalizing except for actual commissions, and labouring under the 
weight of an erroneous opinion that the art was lost, glass-painting 
had remained for along time in a very languishing condition. Lat- 
terly, however, it has revived considerably, and many large works in 
various parts of the country are now in progress. The opinion enter- 
tained of our want of skill in glass-painting is hardly yet removed. 
The author of “A few words to Church Builders," says, “stained 
glass is of much importance in giving a chastened and solemn effect 
to a church. Those who travel on the Continent might find many 
opportunities of procuring from desecrated churches, at a very trifling 
expense, many fragments which would be superior to any we can now 
make. But if it be modern, let us at least imitate the designs, if we 
cannot attaia to the richness of hues which our ancestors possessed.” 
Against the opinion to be inferred from this, we will venture to place 
our feeble protest. There is much old stained glass to be found on 
the Continent inferior to what we can now make, and there is not a 
great deal which we could not equal if the proper opportunity were 
afforded. Moreover, we do not believe there are any hues possessed 
by our forefathers which could not now be produced. 

Let every material employed in the construction of a church he 
real, is a wholesome injunction likely to produce excellent results, 
although, perhaps, some may think it could be carried too far. It has 
been too much the custom to endeavour to produce a showy and de- 
ceptive external appearance, without proper regard to the fitness, 
propriety, aud excellence of all the various parts of the building, 
which, indeed, have been sacrificed for it. While deal painted to 
imitate oak, and Roman cement in lieu of stone, give entire satisfaction 
to ourselves, and obtain the approval of the world, no efforts will be 
made to obtain that which is better, and a niggardly calculating spirit 
is engendered, grudgingly giving the “just enough," which is un- 
worthy of Christians, and destructive of more good feelings than one. 

In designing buildings in the pointed style, this same doctrine 
eannot be too constantly reflected on. The more fully our ancient 
edifices are studied, the more clearly does it become apparent that 
nothing was introduced unnecessarily or deceptively for mere appear- 
ance sake—that the excellence of effect, which is apparent, resulted 
from the use of sound principles, laid down not with the view of pro- 
ducing that effect, but with reference to stability, convenience, and 
fitness; good taste and great skill being afterwards employed in 
adorning that which was necessary, and making the Useful a producer 
of the Beautiful. Plans were not made to accord with a fanciful eleva- 
tion, entailing thereby loss of convenience, and unnecessary outlay, 
but were arranged first, to suit the requirements of the time, and upon 
these naturally the elevation followed, All decoration grew out of 
the construction, and reason governed instead of caprice. This is 
now better understood than it was a few years ago, and will doubtless 
produce its fruit in due season. 

The virtual abrogation of the regulation, at one time enforced by 
the “Incorporated Society for Building Churches,’ that no timber 
roof should be used without a tie beam, will do much to restore to 
modern churches one of the most striking features of ancient build- 
ings—the open arched roof—and is a subject for congratulation. The 
same may be said of the feeling now fortunately growing, against the 
tasteless tombs and monumental slabs with which our noble cathedrals 
and churches have been gradually encumbered and overladen, Like 
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some frightful fungus, they have spread insidiously over all parts of 
these structures, destroying alike their beauty, propriety, and stas 
bility. Our metropolitan Abbey presents a lamentable example of 
the evil; and it is to be hoped that the acknowledged good taste of 
those who now govern there, will not merely prevent the increase of 
this abomination, but lead, as opportunities may from time to time 
offer themselves, to the removal of the excrescences now deforming 
that fine building, and to a restoration of its harmonious proportions 
and original integrity. 

To say that every one of our ancient buildings should be most re- 
ligiously preserved, is perhaps, less necessary now than it was some 
little time ago; still it cannot be repeated too often, for alas! ine 
stances of injury and destruction still occur, and not unfrequently. 
Full of information, abundant of association, and suggestive of most 
wholesome thoughts, they are contemporary histories, which once lost, 
can never be replaced ; and in which every alteration even, or interpo- 
lation, is an offence against society. They are the visible links which 
make the past and the present one; they are the standing monuments 
of the Christian religion, and attest at one and the same time our 
forefathers’ piety and our forefathers’ skill. 


THE NEW ROYAL EXCHANGE. 


IxsrEAD of being at all premature, some of the remarks we are 
about to make come too late to be of the service they otherwise 
might—that is, supposing suggestions so thrown out to be ever at- 
tended to, which may fairly be questioned; for although architects 
are apt to be nota little sensitive when their productions are ani- 
madverted upon, they rarely seem disposed to screen themselves from 
criticism by attending to, and profiting by, what it has objected to, 
either in their own works or those of others. It is probable, therefore, 
that our observations will be of just as much service now, as they 
would have been if brought forward when they could have been acted 
upon, at least fully taken into consideration before it had been deter- 
mined to pursue an opposite course. But with regard to conside- 
ration, none at all, as far as we can ascertain, appears to have been 
given to what was one of the most essential points to be deliberated 
upon at the very outset, viz. whether the new Exchange should be 
covered in or not. All we know is that, instead of its being made a 
question, it seems to have been settled, or rather assumed as matter 
of course, that it should be a mere open court, such having been the 
case in the former building. No idea of the possibility of any thing 
else appears to have occurred to any one—at least not to any one who 
had a voice in the matter. Yet though we say it should have been 
made a question for discussion, we do not think there was occasion 
for much discussion, the advantages of the central area being covered 
in instead of left open, being so many and so obvious, that merely to 
specify them would have been sufficient, we think, to carry the de- 
cision at once in favour of such plan. What could have been urged 
in behalf of the contrary mode, the one actually adopted, we cannot 
even conjecture; therefore, if any arguments at all were adduced in its 
support or justification, we should be exceedingly glad to learn what 
they were—which is more, we snspect, than any one can inform us. 
The only satisfaction then left us, until we are so informed, is the 
liberty of concluding that, notwithstanding all that was said at the 
time about the vast importance of the Royal Exchange as “a National 
Edifice, that should be in every respect worthy of the first commercial 
city in the world,” and much more to the same cffect ; very little of 
careful consideration seems to have been bestowed upon it, great as 
was the delay, and noisy as was the squabbling as to who should be 
the architect. 

Had a thought been given to the matter at the outset, it would 
probably have been perceived that, even supposing it otherwise mere 
matter of indifference whether the arca were covered in or not, there 
was a golden argument to turn the scale in favour of its being covered 
—namely increased rental from the shops on the exterior of the build- 
ing, in consequence of the greater space that could then have been 
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given up to them, without at all interfering with the accommodation 
required for the body of the Exchange. According to Mr. Tite's plan, 
the entire space occupied by the latter will be about 19,000 square 
feet, but out of this number, 6500 will be quite open and unsheltered, 
consequently cannot always be made use of for purposes of business. 
Now had it been determined that the centre portion of the plan should 
be covered in, there would have been shelter every where, therefore the 
breadth of the ambulatories might have been considerably reduced, so 
as to afford an additional depth of nine or ten feet to the shops—some 
of which will now not be more than 7 feet in depth, or hardly that. 
Even then the actual space available at all times for business would 
have been the same, or rather more than will now be the case. And 
so far from the architectural effect being at all injured by such con- 
traction of the space behind the columns, it would, in our opinion, be 
improved, and the whole would, in fact, appear to be more spacious 
than it is now likely to do; for the width of the cloister portion or 
ambulatories will now be so great, in order to provide a sufliciency of 
sheltered space, that while they will look low and depressed, they 
will occasion the open part or court to appear comparatively narrow 
and squeezed up; more especially as the same space looks consider- 
ably less when uncovered than when roofed in. 

We have heard it urged as an objection to the Exchange being 
covered in, that it would be exceedingly difficult to light it from above 
without a very great sacrifice of architectural character. We, our- 
selves, however, are of a diametrically contrary opinion. Even sup- 
posing it to be covered by a mere skylight as a protection from the 
weather (as is the case with the cortile of the new structure at Liver- 
pool, called the Brunswick Buildings) we do not see how tbat could 
interfere with the architectural elevations of the sides. We do not 
say it would be an improvement in point of appearance, but it would 
not be any great drawback on ite Hardly, however, should we recom- 
mend a skylight of that homely description for sucha place as the 
Exchange; and skylights admit of being put into such a great variety 
of form, whether introduced so as to appear mere cofferings or panels 
receding little within the general surface of the ceiling; or as lan- 
terns,—which may be ceiled above, and open only on their sides; and 
further admit of such great diversity of decoration, that a roof of the 
kind may be accommodated to any style and any design. While it is 
the most original, its ceiling, with three large skylights of plate glass 
(each consisting of two sloping planes parallel with those of the ex- 
ternal and internal roof), is not the least happy idea in the interior of 
the Walhalla, and certainly magnificent enough, it consisting almost 
entirely of bronze and gilding. 

For these fifty years at least, not a single edifice has been erected 
for the purpose of an Exchange for merchants either in Europe or 
America, but what has been covered in and protected from the 
weather, and now, instead of further improvement being aimed at, we 
are reverting to the old inconvenient plan of a mere open court, and 
to what, as such, will be no better than a pent-up and dismal area, 
except, perhaps, during a few remarkably bright days in the course of 
a summer, Almost might it be imagined that the * open court” bad 
been determined upon, by the company of umbrella-makers, and by 
that of * undertakers" also. The city worthies seem to have either 
a very singular taste for uncomfortableness, or else very singular 
notions of convenience. No sooner had the public began to congratu- 
late themselves on the very great advantages attending wooden pave- 
ments, than Sir Peter Laurie set about attempting not to put them 
down, but to take them all wp again. 

The architect of the Royal Exchange has, it seems, had sufficient 
influence with the Committee to prevail ou them to have the pedi- 
ment of the portico enriched with sculpture; let him then now re- 
commend, while it may be yet time, that the “area” should be 
covered in above, for then it would be protected from the atmosphere 
and its London smoke, as well as from the weather; and as a hall 
it would not only appear more spacious than as an open court, but also 
more lightsome and cheerful—certainly would be more cleanly, be- 
cause its pavement would be always dry. 

As to the differeuce of appearance in regard to spaciousness, there 
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can be no doubt; for what sort of effect, we ask, as to size, would 
Westminster Hall make without its roof. To an open cortile, in 
itself, there can be no objection; but, we must contend, it is prepos- 
terous to adopt it for a purpose where something more is obviously 
required. 


CANDIDUS'S NOTE-BOOK. 
FASCICULUS XLVI. 


** I must have d 
Withal, as large a charter as the winds, 
To blow on whom 1 please.” 


I. Since Mr. Gwilt not only entertains, but professes,so great a 
horror of architectural critics, anonymous writers, amateurs, and 
“literary idlers," as it pleases him to call them who amuse themselves 
with architectural studies, it is to be hoped that some of tbem will 
horrify bim yet more. Myself, for one, it may be presumed, am num- 
bered by him among the most offensive of the tribe, and reckoned an 
incorrigible mauvais sujet, and mischief-maker. Nothing, however, 
can be more mischievous, or more campletely opposed to the interests 
of architecture, than the doctrine he puts forth; for the drift of it is 
not to encourage the study of it as an art, but actually to deter from 
it. He would confine it entirely to the profession, treating with scorn 
the idea that any one else can acquire a competent knowledge of it, 
even as a fine art, or forma correct taste. In his opinion, the less the 
public know, or pretend to know, of it the better; and if he means 
better for himself and those (if there be any) of his way of thinking, 
he is undoubtedly right. Hitherto it has generally been made a sub- 
ject of pride and congratulation, that architecture has enlisted among 
its most zealous votaries, persons of refined taste and liberal educa- 
tion, many of whom have rendered it essential services by their pen. 
But Mr. Gwilt views the matter in a very different light: he is for 
changing it altogether, and “ heretoforward"—to make use of his own 
quaint expression—the whole race of Benthams, Hopes, Dallaways, 
Whewells, &c., are to be looked upon as mere “ literary idlers,” who, 
furnished with no more than a few purblind ideas, and crude notions, 
which they have picked up by chance, pretend to instruct and inform 
others in matters of architecture. Yet it is to such industrious 
“jdlers,’ that we are indebted for the far greater part of what is 
known of the history of the art; very little information of that kind 
has been supplied by architects themselves, and what they have 
written at all seldom extends further than to the mere elements and dry 
rules of their art; what may be termed the philosophy of it, being 
rarely touched upon by them. 

IL. Instead of taking it amiss of Gwilt that he has omitted his work 
in his list of architectural publications, Wightwick ought to consider 
himself a very lucky fellow in escaping a good dressing from him, for 
having recommended the study of architecture as a very delightful, 
and also a very suitable, one, not only for “idle ” gentlemen, but 
proh pudor! for * woman kind” also. He and Gwilt are the two 
poles of opinion; while the latter would confine the study to those 
whose proper business it is, Wightwick would have it rendered acces- 
sible to all; the one would have it kept as a well-watched preserve, 
with a due warning of “ Man-traps and spring-guns" to scare away 
the public—the other is for breaking down all its paling and fences, 
and throwing it open as a common, where every one may stroll, and 
where literary geese are free to pick up what they can, and to hiss, 
without having their necks wrung off for their presumption. It is 
Gwilt’s opinion that the less the public meddle with architecture 
the better; on the other hand, Wightwick’s, that the more the 
public understand and render themselves competent judges of it, the 
better both for them and for the art itself, and those who practise it. 
Noris it altogether unreasonable to suppose that people would take more 
interest in what they understood, than in what they are now ignorant 
of; and further, that the greater and more extended the interest taken 
in it by the public, all the better would it be for those whose interest 
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of another kind it is, that, instead of a mere swinish multitude, they | tural Library of considerable extent. It is by poking about in periodi- 


should lave an intelligent public to deal with. As far as there is 
cause for complaint in that respect at all, it is not that there are so 
many “amateurs” and persons without the pale of the profession 
who study, or pretend to study, architecture, but that there are so 
few. lnfmitely better would it be if the whole public, that is all 
persons of education were in a manner amateurs. 

IIl. At last Boz has introduced a new character—one which has 

hitherto not been handled by either dramatist or novelist—in the per- 
son of Mr. Pecksniff, the architect. All other professions—the medical 
and the legal more especially, have been represented and shown up 
so frequently, that characters of that class are almost worn out. The 
wonder, therefore, is that no one should have before thought of 
turning to the architectural one. Whether, in entering upon this fresli 
track, Mr. Dickens has provided himself with a carte du pays, re- 
mains to be seen, for all that can be understood at present is, that 
Pecksniff is to be a very prominent character in the work; but it is 
not quite so clear if he is intended to be the representative of a class 
in the profession, or merely an individual who might equally well have 
been represented as belonging to any other. If,as he very well may do, 
Boz should show up the peculiar kind of charlatanry which stamps 
the architectural quack, and distinguishes him froin all others of the 
duck-like genus—should he expose the arts by which men totally 
destitute of artistical talent and feeling for arf, obtain credit with the 
public for being artists—should he disclose some of the clever tricks 
practised at competitions by very “respectable " people—should he 
indulge in some pleasant hits at the vor ef prelerea nihil pedants, who 
can merely talk by book and by rote, without an idea of their own— 
should he, among other things, exhibit Pecksniff as an architectural 
lecturer, gammoning his bewildered audiences with mere rhodomon- 
tade and fiction, —should he do this, Dickens will deserve our thanks, 
and the gratitude of the honest part of the profession. Still we have 
our misgivings, and suspect that Pecksniff will turn ont rather an 
overdrawn and ill-drawn caricature, than an ably delineated character , 
and portraiture from real life. Of extravagant and tedious caricature 
there is certainly not a little, in the manner in which Pecksniff is first 
presented to us—blown down by the wind athis own door. Had any 
one else given us such a tirade of laboured nothingness, and dull at- 
tempt at grotesque pleasantry, it would at once have been pronounced 
intolerably childish stuff; whereas, now the critics will perhaps dis- 
cover it to be very fine—one, indeed, has done so already. 

IV. I entertain abont the same affection for law books that Gwilt 
does for German architecture and German architects. Why does not 
a second Omar come to purge the world of them? Even a book 
bound in “law fashion" has to me a very odious look; it seems to 
have put on the uniform of that Tartuffe race of wolves in sheep's 
clothing, or at any rate wolves dressed up incalf's skin. Neverthe- 
less, I have done that which a mont ago I should have said was im- 
possible ; yes, I have actually been seduced into reading an article in 
the Law Magazine, one, certainly, that I should never have thought of 
looking for there, consequently might never have kaown of at all, had 
it not been put into my hands by a friend, when, to my utter astonish- 
ment, I found it contained a paper headed “ Architectural Novelties’! 
It was like having a sovereign palmed upon one between a couple of 
halfpence ; almost was it like my first meeting with Young's desciip- 
tions of magnificent country seats, sparkling like bright and verdant 
oases over the arid waste of such dreary matter as crops, and hoeing 
and drilling. Most truly does the poet say : 


“ Full many a gem of purest ray serene, 
The dark unfathomed caves of ocean bear." 


yet I doubt if the dark unfathomed caves, or bottomless pit of the 
law, contain anything more relating to architecture, whether in the 
shape of “novelties” or antiquities. There can, however, be no 
doubt, that a vast number of papers, of one kind or another, relating to 
architecture lie buried in literary journals and periodicals, foreign ones 
more especially. Were the best, or even some of the most interesting 
of them, collected and reprinted, they would form a Reading Architec- 


cals that we stumble upon such treasures as Edward Collow's descrip- 
tions of, and remarks on, many of tlie recent public buildings of Paris— 
things, therefore not likely to be met with by gentlemen like Gwilt, who 
despises periodical literature, and, thougli lie has not ventured to say 
so, no donbt abhors architectural periodicals most of all. Neither are 
they likely to come to the notice of those who pore over the writings 
of the “ venerable” Vitruvius, and carefully collate all the readings of 
different authors, in hopes of being able to catch a glimpse of the 
meaning of the mysterious “ Scamilli impares.” But the Law Magazine; 
—be it known, then, to all whom it may concern, that its article on 
“ Architectural Novelties” gives some account of the Hall and Li- 
brary about to be erected by Mr. Hardwick, in the gardens at Lincoln's 
Inn, at the south-west corner or south end of the terrace. The build- 
ing is to be of red brick, and in the style of the older parts of Hamp- 
ton Court, The Hall or Dining Room will be 120 x 45 and 54 feet 
high, aod the Library 89x 40 and 43 feet high; and both will have 
timber roofs. The remainder and longer part of the article relates 
to the restorations and embellishments of the Temple Church. 

V. Raezynski is pleased to speak in exceedingly complimentary 
terms of the architecture of Edinburgh, and its recent buildings, as 
being in better taste than those of London; but then it is only in such 
safe general terms, that what lie says amounts to nothing—at least to 
nothing more than a bare opinion to that effect, for he does not even 
mention a single one of the structures he pretends to admire. Tf tlie 
Nelson Monument was one of them, his praise is not greatly to be 
coveted. Speaking of that “monstrosity,” the writer of the “Re- 
marks on the Edinburgh Parthenon,” tells us that “it ought to be 
pulled down”’; nor is the same unlikely to be said of the other “ Nel- 
son Monument” in Trafalgar Square. 

VI. It is provoking to find that the stupid Germans now propose to 
erect a public monument to Schinkel, just after Gwilt has put an ex- 
tinguisher upon him. A public monument to a fellow who was no 
more than a mere “scene painter” in architecture! to one who was 
little better than an audacious heretic in the art, an insolent reformer, 
setting at defiance both Pope Vitruvius and Pope Palladio, and did 
not even abide by the authority of the Greeks themselves, but would 
fain be “ tampering” with the ancient orders, like a conceited cox- 
comb as he was, in the hope of improving them, or at least of pro- 
ducing something as good, and not quite so hackneyed. A monument 
to Schinkel, indeed! Zounds! we will be revenged on those scurvy 
Germans, for we will erect a public monument to Gwilt; therefore 
the sooner he gives us the opportunity of doing so, the better. 


PONT DU CARROUSEL, PARIS. 


Ix the Journal of August, 1912, I stated that an improvement 
worthy of notice had been introduced in the construction of the Pont 
du Carrousel, at Paris, consisting in the application of wrought iron 
keys, so disposed as to obtain great precision in setting the segments 
of the tubular voussoirs, of which the arches of this bridge are com- 
posed. My intention is to explain more particularly in this paper, 
how far the application of these keys materially facilitated the casting 
of the voussoirs separately, and to show their useful effect in the con- 
struction of the arc on the piers. 

The amount of contraction of cast iron, in the act of cooling in tlie 
mould in which it has been run, is variable; for although, as stated, the 
general average may be considered to be about 54, this measure cau- 
not be taken as an absolute quantity: it may be sensibly modified, by 
many circumstances, such as the quality of the metal, its temperature 
when run into the mould, and the greater or less rapidity of the 
cooling process. This difference is not of material importance in 
short pieces, but in alength of upwards of 100 feet, it may ainount 
to some inches, and when the pieces are cast in great lengtlis, (or even 
if they are in short lengths,) and the joints are intended to bed fairly 
against each other, as is the case in bridges of the ordinary cou- 
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struction, this difference becomes a source of considerable trouble and 
annoyance. 

It is objectionable to have to add to the length of pieces when 
cast, and to avoid this, the patterns are usually made full long, 
thereby allowing for the greatest possible contraction of the metal; 
so that generally speaking, a certain portion of each casting has to 
be removed by the chisel or otherwise, to get the pieccs to their 
proper length. Notwithstanding these precautions, there will be oc- 
casional wasters, which may be properly or improperly patched up, 
or which if thrown away, give rise to extra expense and delay. 

When the constructor has plenty of time at his disposal, le pro- 
ceeds with still further caution, by casting the principal pieces, and 
having them put together; after this, the pattern of the remainiug 
length is corrected, and sent to the foundry with the certitude, that 
the casting will come in pretty well; thus, by dint of precaution, delay, 
and expense, the work is got through to this stage, and if the mason 
work is prepared with the same care and precision, all will be found 
to come in very well; but a stone pier has been known to be a little 
out of its proper position, either in consequence of an error or the 
settling of the work upon its fonndation. Wheu this takes place, it 
becomes requisite to Jet the cast iron into the stone work on one side 
of the pier, and to place a thickness of metal between the pier and 
the cast iron on its other side. All these imperfections are only felt 
during the construction, they do not at all diminish the strength or 
juterfere with the durability of the work, but generally speaking, all 
those wko have been engaged in cast iron bridge building, will have 
had to exercise their ingenuity, not only to correct such evils, but at 
the same time to proceed in such a manner, that they may not leave 
an indelible trace on the face of the work. There is, therefore, no 
donbt but that the facility of extending, or diminishing, the chord 
line or the versed sine of the arch, would on many occasions be of 
considerable advantage. 

The keys placed at each end of the segments, of the tubular vous- 
soir, remove all the above mentioned objections, for the segments 
being kept rather short, the space will have to be divided amongst 
some 10 or 12 joints, so that three or four inches, more or less, in the 
total length of the arch, will only require the wrought iron keys to be 
iade a little thicker or thinner than they were originally intended to 
be, and as they are not made until after the arc has been placed, no 
extra expense will be incurred, or time lost. 

The divisiou of the arc into so many pieces, offers another advan- 
tage, as, by reducing the weight of each separate piece, the whole can 
be moved about, and managed with great facility, and without requir- 
ing such powerful tackle, or such strong centering, as is generally 
employed. When the number of segments comprised in an are are in 
their place, a wood model is made for each key, and the keys are 
forged and fitted in their places, without being immediately driven 
home; plumb bobs being suspended from the joint of the tubular rib, 
it becomes very easy to set the whole in a perfect line, by driving the 
keys on either side as may be required; and by making the keys 
sufficiently long, the height of the are cau be regulated with tbe ut- 
most faeility and precision. The keys being driven, aud the whole of 
the tubular are in its proper place, the bolt holes, those of oue fanch 
having been cast in, are drilled in the opposite oue, and the bolts 
placed and tightly screwed up, attention being paid at the same time 
to the plumb bobs, as the effect of screwing up the nuts may be to 
cause a deviation in the line of the arc, which is again easily rectified 
by means of the keys, and the bolts cannot otherwise affect the form 
of the arc. 

Openings were reserved from distance to distance along the upper 
joint of the voussoir, for the purpose of introducing melted bitumen, 
which, when the bridge was finished, was done, in order to fill up the 
space remaining between the lamellated wooden rib, and its cast iron 
covering. This bitumen being intended, by setting when cool, to form 
a compact mass of the whole are, with a view to increase its rigidity. 

The wooden are, as I have already said, greatly facilitated the 
erection of the tubular vousscir, and when standing alone, previous to 
the application of the latter, it had a wonderfully light and elegant 
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appearance; but it becomes a question whether, in reality, it is at all 
requisite to the solidity of this kind of bridge, its flexibility being so 
great that it cannot in any way be expected to come to the assistance 
of the cast iron, which, if accidentally forced out of its original 
position, by any extraordinary lateral strain (the only one that could 
affect it) would break long before the internal wooden rib could offer 
any useful resistance to the strain. It also remains to be ascertained 
whether the wood thus confined in the tubular voussoir, will not be 
very subject to decay, notwithstanding every precaution that has been 
taken to preserve it. 

The annular system of spandrils, adopted by M. Polonceau, forms 
another remarkable feature in this construction; they combine strength 
with lightness, and give an elegant appearance to the bridge. Their 
circular form renders tbem elastic; they spring under the load, so that 
the vibratory action, communicated to the roadway, and the upper 
side of the annular support, is neutralized ere it can arrive at [the 
main rib, which, therefore, as | have already observed, maintains the 
most rigid firmness, under the heaviest load. 

At the same time that the vibratory action is destroyed, they pre- 
sent also the advantage of distributing the load acting at a particular 
point on the road, over a considerable length of the main rib of the 
arch, as will be shown by the diagram. 
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Let us suppose three rings c, b, c, placed between a beam d, and an 
upper platform; and that a weight W be placed on the platform im- 
mediately over the ring b; under such circumstances the vertical di» 
ameter of the ring 6, will be shortened, and its horizontal diameter 
will be lengthened in the same ratio; half the increased length of the 
horizontal diameter of b, will be taken from each of the horizontal 
diameters of a and c, and added ta tbeir vertical diameters, thus 
raising the platform immediately over the centres a aud c, and by 
increasing its resistance, will remove a portion of the load W from 
the point 0, to tne centres a and c, thereby distributing it along the 
beam d. 

As a proof of the advantage of this mode of construction in point 
of economy, it will be sufficient to mention, that althongh the length 
of this bridge between the buttresses, is nearly 500 feet, it was com» 
pleted for £40,000, including every expenditure; and that, in a 
country where metal is very high priced. I can conscientiously 
affirm, that every precaution was taken, and every outlay made, that 
could be required to obtain good workmanship, and a solid construc 
tion. The whole of the tubular ribs were moulded in dry sand, and 
cast in second fusion, and the wrought iron employed is of the very 
best quality for tlie purpose. 

When the bridge was finished, it became necessary, according to 
the government regulation, to test its strength by distributing a given 
load over the entire surface of the road way, the government officers 
in the meanwhile, minutely inspecting the work, to ascertain whether, 
under the strain, any defect would become apparent. This, in France, 
is an invariable rule adopted as a legislative measure of public 
security; and, uutil you can present a favourable report from these 
officers, it is impossible to obtain permission to open the bridge. We 
commenced by making an observation in the morning early, to deter- 
mine the positive height of each arch, previous to any load having 
been placed on the bridge. The load (about 400 lbs. avoirdupois 
upon every square yard of surface) was then laid on, and in the after- 
noon we found that, under the load, each arch stood higher than it did 
in the morning without the load. 

The morning (October) had been very cool, the sun coming out 
later in the day heated the metal, and increased its leugth, so that the 
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whole difference in the height was occasioned by expansion; it became, 
however, requisite to ascertain if such was positively tlie case, and by 
leaviug the load on the bridge, and taking an observation again when 
the metal was cool, we found that the arches had returned to their 
original position. There is nothing surprising in this circumstance, 
although without reflection it would appear rather paradoxical, and I 
mention it, not with a view of exemplifying the effect of expansion, 
which is of course understood, but because I consider the peculiar 
system on which this bridge is constructed, to be favourable to the free 
action of expansion and contraction, without therehy being subjected 
to any strain at all detrimental to its general strength. 

The part of the bridge, most immediately exposed to the action of 
heat and cold, and more particularly to the action of the sun, is the 
arc itself, the upper part of the spandrils being protected by the pro- 
jection of the platform, consequently large castings would be subject 
io uneqnal contraction and expansion and consequent strain, which 
must very much weaken them, whereas, in bridges constructed upon 
this principle, the flexibility of the whole system is so great, that the 
expansion of the tubular rib, by increasing the versed sine of the arc, 
can lift the entire arch without subjecting any part of it to such a re- 
sistance as would tend to diminish its strength. 

H. H. Epwarps. 

London, Feb. 20, 1543. 


VARIABLE ORIFICE OF THE BLAST PIPE OF LOCOMO- 
TIVE ENGINES. 


In the February number of the Journal, I described a “ Sel f-acting 
Expansion Slide Falve," and in the course of the explanation, re- 
ferred to having obtained patents abroad for au apparatus, by means 
of which, the orifice of the blast pipe of locomotives, can be regu- 
lated by the engine driver; I will endeavour in this paper to describe 
the apparatus, and to point out its general utility. 

The determination of the area of the orifice of the blast pipe, is 
of importance in the construction of locomotives; upon its proportion 
depends the supply of a sufficient quantity of steam for the service of 
the engine, and also its comparative effective pressure upon the 
piston. It may be made so large, or so small, as to prevent the engine 
from performing her allotted amount of duty ; and the application of 
this blast of steam, may be considered (next only to the boiler itself), 
the most useful invention in this beautiful machine, so essentiala 
complement thereto, that the locomotive engine would have been very 
imperfect without it. The possibility of its successful application 
having been ascertained, experience promptly indicated the extreme 
limits of the area of the blast, within which the engine could exert 
her power; but it still remains to be decided as an invariable rule, 
what the exact size should be within these limits, to produce the most 
useful effect ; and you will very seldom find any two engineers who 
adopt the same sized blast, for engines of the same puwer. 

When the diameter of tlie orifice of the blast pipe is too great, the 
energy of the blast will decrease, and the draught through the fire 
will not suffice to generate the quantity of steam required to keep up 
the speed of the engine; when, on the contrary, the diameter is too 
small, the resistance behind the piston will become so great, in con- 
sequence of the steam not being able to escape through the con- 
tracted passage, as sensibly to reduce its effective power on the 
piston. Within these two extreme limits (if an invariable orifice of 
blast is adopted) it at first sight appears, that there must be an ioter- 
mediate point at which, if it could be attained, an engine would per- 
form the greatest quantity of work, with the smallest quantity of 
fuel. This intermediate point, if it can be admitted to exist, is ex- 
ceedingly difficnlt to discover, because a locomotive engine has to 
overcome a degree of resistance that is constantly changing, either ou 
account of the load, the action of the wind, the state of the rails, or 
other causes. 

In the preceding paragraph, speaking of the extreme limits of the 
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size of blast, within which an engine may work equally well, some 
doubt is expressed as to whetlier there exists an intermediate point 
that might be preferable, as enabling the engine to perform more ef- 
fective duty. It is probable that within a certain limit, the blast (if 
invariable) may be made of any intermediate size, without sensibly in- 
fluencing the average effect produced, the inconvenience and advan- 
tage resulting from the change being so nicely balanced, that no sen- 
sible difference could be discovered. If such is allowed to be the 
case, the efficacy of the variable blast must be manifest without a 
trial. 

In order to diminish the resistance behind the piston at the retarn 
of the stroke, the elasticity of the steam has been taken advantage 
of; achamber placed at the foot of the blast pipe, by allowing the 
steam to expand on its escape from the cylinder, relieves the engine, 
and has permitted the adoption of the most contracted orifice of 
blast, that I have yet seen successfully employed. The greatest relief, 
however, has been obtained by throwing off the steam considerably 
before the piston arrives at the end of the stroke, thereby enabling it 
to expand before the return of the piston, and thus very effectually 
diminishing its resistance ; and although by so doing a portion of the 
effective power of the steam is lost, it is at the same time a judiciuus 
choice between two evils, and if not adopted, the discharge of the 
steam from the cylinder at the moment of the return of the piston 
would determine a powerful resistance to its free action, and so re- 
duce the effective power of the engine. 

The contraction of the blast pipe being an inconvenience iuse- 
parable from the condition of generating a good supply of steam in 
the locomotive boiler, it becomes important to partially remove this 
inconvenience when practicable ; and as the state of the fire, and the 
quantity of steam required, are frequently varying, it may be posi- 
tively assumed that an invariable contraction of the blast pipe is an 
imperfection, and that even supposing the question as to the hest pos- 
sible dimension were decided, and a generally admitted rule laid 
down, it wonld only then be really perfect for some particular load, 
and state of the fire; and that with a different load, or state of the 
fire, the determiaed orifice of the blast would be objectionable ; 
therefore, it may be concluded that the faculty of regulating the con- 
traction of the blast, so as to have full power over the production of 
steam, mnst be in itself a desirable condition, and that if by the same 
means, the average resistance behind the piston can be diminished, 
the “ ensemble " may be admitted to be a material improvement. 

It frequently occurs that there is either too much, or not euough 
steam in the boiler; when there is too much, it is the usual custom to 
open partially, and sometimes entirely, the fire door, so that by ad- 
mitting a current of cold air into the fire box, and through tlie tubes 
the production of steam will be diminished ; but this remedy is very 
objectionable, and should be applied as seldom as possible, because 
the rush of cold air may give rise immediately, or subsequently, to 
leakage in the hoops, and must very much contribnte to the destruc- 
tioa of the tubes, and to injure the boiler itself; whereas, if it were 
possible to enlarge the orifice of the blast pipe ou such occasions, the 
fire wonld be damped, and the steam would fall, probably without 
having to open the fire door at all. . 

When there is not enough steam, the draught through the fire, in 
consequence of the low pressure of the steam, and the slow motivu of 
the engine, will necessarily be less energetic than it ought to be, the 
means of exciting the fire becoming ineflicient at tlie time when its 
assistance is most wanted. A good engineer will certainly take care 
that this occurs as seldom as possible, but there are accidental causes 
over which he has not sufficient controul, and on such occasions the 
power of contracting the orifice of the blast pipe would be very 
beneficial, by enabliug him materially to increase the rapidity with 
which the fire would be brought up to its proper state. 

When a heavy train is going up a steep incline, its speed will de- 
crease; the strokes of the engine being less frequent, the draught 
throngh the fire will also diminish in intensity, and the quantity of 
steam generated may no longer be suficient; a slight contraction of 
the orifice of the blast pipe would then increase the power of the 
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blast, the action of the fire, the production of steam, and the speed of 
the engine. 

The engine driver generally manages his engine and fire, in such a 
manner, as to obtain a full supply of steam previous to his arrival at 
the foot of the incline; with the assistance of the variable blast, he 
would naturally (having plenty of steam) enlarge the orifice of the 
blast pipe, and thus by diminishing the resistance behind the piston, 
would inerease the power of the engine, so that although going up 
the incline, she might still maintain sufficient speed to keep up the 
steam, notwithstanding the enlarged orifice of the blast pipe. 

When running down an incline, the orifice of the blast pipe being 
opened to its greatest extent, the draught will be considerably di- 
minished, because at the same time the regulator will be partially 
shut; the steam may in this way be very effectually kept down, al- 
though the incline may be many miles in length: and by contracting 
the orifice towards the approach of the foot of the incline, steam may 
he again obtained, without having had to expend steam from the 
boiler, to increase the draught through the fire, thus effecting an 
economy in the consumptien of fuel. 

By good management, tlie engineer can therefore have full power 
over the prodnction of steam, so as at all times to have a good supply, 
and to prevent almost entirely the loss occasioned hy its escape from 
the safety valves while the engine is in motion; and taking into con- 
sideration the frequent occasions on which advantage may be derived 
by varying the orifice of the blast pipe, it may be inferred that it is 
as requisite to have full command of this orifice, as it is, to be able to 
determine the position of the regulator. The speed of the engine 
may, moreover, be occasionally regulated with advantage, by varying 
the orifice of the blast pipe, without altering the position of the 
steam regulator. 

T'o carry out, in a practical manner, the variable contraction of this 
orifice, it is requisite 

That the apparatus shonld be easily constructed and applied, and 
not liable to get out of order ; 

That its action should be simple and effective; 

That an indicator should show the area of the orifice under which 
the engine is working. 

Having pointed out the general advantages I propose to derive 
from the applieation of a variable blast, 1 will now describe the ap- 
paratus that has been employed, which will be clearly understood, 
with the assistance of the annexed figures. 

In the construction of this variable blast, there is cne point on 
which it is proper here to make a remark, which if nut attended to, 
would materially tend to destroy the good effect to be produced. 

The annular space between the internal cone and the orifice of the 

blast pipe, if too much contracted, diminishes the energy of the blast; 
so that it is necessury that, at the point of greatest contraction, with 
a view to obtain the strongest dranght, the relative diameter should 
be so calculated as to leave nearly a half of an inch of space, for 
the passage of the steam between the internal moveable cone and the 
edge of the blast pipe. 
! The intensity of the draught through the fire can be weakened, 
therefore, either by enlarging or by contracting the orifice of the blast 
pipe, beyond a certain limit. I have occasionally regulated the mo- 
tion of an engine by the contraction of the blast pipe, leaving at the 
same time tlie regulator wide open, because by contracting tlie orifice 
more or less, the pressure behind the piston may be varied, and so 
regulated as to augment or diminish the effective action of the steam 
onthe piston. The adoption of this variable blast may also be con- 
sidered as an extra security, for by keeping the internal regulating 
cone of the blast pipe closed, while an engine is required to remain 
stationary, no danger could arise from the accidental opening of the 
regulator. 


EXPLANATION OF THE FIGURES. 


Fig. 1. Longitudinal elevation of a Locomotive Boiler, part of the 
smoke box being removed to show the extremity of the blast pipe. 
The circular portion of the boiler between A and L is omitted. 


(Manca; 


Fig. 1. 


Fig. 2. Plan of the orifice of the blast pipe, showing the regulating 
internal cone B, with its three guide ribs b, b, b, 
upon an enlarged scale; A, smoke box; B, regulat- 
ing cone of the variable blast; b, b, b, three thin 
ribs or feathers, attached to the regulating cone B, 
for the purpose of keeping the cone B exactly in the 
centre of the blast pipes C, vertical rod, to which is 
attached the reg ulating cone; D, part of the chimney; E, blast pipe; 
F, hand gear to work the cone B; K, graduated plate fixed to the 
fire box, to show the position of the cone B, and the exact area of the 
orifice of the blast pipe; L, fire box. 
London, Feb. 11th, 1843. 


H. H. EDWARDS. 


Tue Toms or NaroLroN.—The following details are given by one of 
the journals resp ecting the tomh in honour of Napoleon at the Invalides :— 
lu the lower part of the equestrian statue of the Emperor, which is to be 
erected in the court-yard, a door will he opened to a long gallery leading 
under the dome of the building. This gallery, paved with marble in all its 
length, is to he divided into three sections—in the first of which will be 
placed bronze alto-relievos, representing the military deeds of the repuhlic of 
the emperor. The secoud, which exists already, and is consecrated to the 
interment of the governors of the Invalides, is to be enlarged, and the tombs 
at each side will be fenced off with bronze railing. The third section will be 
also adorned with alto-relievos in bronze, recording the most notable acts of 
the empire not military. Under the dome will be placed the tomb of the 
Emperor 1nade of Corsican granite. ‘On it will be engraved, in letters of gold, 
the single word— NAPOLEON. 
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BALLARD'S ICE BOAT. 
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The above engraving is an isometrical view, drawn to a scale of 
eight feet to the inch, of the ice boat, for which Mr. S. Ballard, had 
the bonour of receiving of the Institution of Civil Engineers a Telford 
medal. 

This boat was first used in the year 1837, on the Hereford and 
Gloncester Canal, aud has been in operation, whenever required, ever 
since. It breaks the ice by ploughing or forcing tt upwards, and does 
not require more than one-fourth of the power necessary to break the 
ice on the old plan of foreing it downwards against the water. 

The ice-breaking frame A consists of three pieces of timber marked 
n, fastened together by two cross pieces c and e. That part of the 
frame which lies over the boat is boarded or planked over; one part 
so as to form a platform for men to stand upon, the other part raised 
in the middle and cased with sheet iron, that the ice may not lodge 
on it. 
asshownat a b. The frame is made with deal timber; the two ont- 
side pieces each 27 ft. 6 inches long by 9 in. by $2 in. the middle 
timber 3I ft. long by 12 in. by 7 in. These timbers are rounded on 
the top as far as they project over the front of the boat, and the under 
sides are made narrower than the top sides, 


GNIS 


The frame lies on the front of the boat, which is sloped down | 


The boat is decked over from a to b, and when the ice is very 
strong, she has a temporary boarding over, of inch board, as far as the 
centre. The spar B, which projects over the stern of the boat, has 
the large end chained down to the middle of the boat. 

The piece of timber C is attached to the spar B by a chain. It is 
about one ton in weiglit, and prevents the boat rising behind when the 
ice presses upon the frame on the front of the boat. It floats on the 
water and the chain is strained in proportion to the thickness of the 
ice. The timber is also chained to the stem of the boat. By these means 
the slope or inclination of the ice-breaking frame is kept always the 
same, with the advantage of a short boat, which is easily steered and 
managed. 

The pole or shaft his for the purpose of steering the boat. It is 
attached to the end of the spar by a chain, and is balanced by a weight 
w, so that its weight may be trifling in the hands of the steerer who 
walks on the towing-path. 

The boat, and also the upper sides of the ice-breakiog frame are 
cased with sheet iron. The hauling line is attached to the chain o. 

When the ice-breaking apparatus is not required, it may be taken 
off, and the boat nsed for other purposes. 


THE GREAT BRITAIN STEAM SHIP. 


It was but lately that our attention was drawn to an article, pub- 
lished in the Nautical Magazine for Jannary last, written by Mr. J. 
S. Enys, entitled “ Remarks on Nominal Horse-power," and which is 
evidently a eritique on an article of ours published in the Journal, 
Vol. V. p. 857, on “The Great Britain Steam Ship,” the same having 
been copied into the Nautical Magazine oflast November. 

The object of Mr. Enys's paper is to shew the fallacy of calculations 
made on nominal horse-power, in fact power calculated by the rules of 
the late Mr. Watt, in as muchas modern practice has deviated from our 
great master in the amount of boiler pressures, from 23 aad 3 lb., to 
5, 6, 7, S, and sometimes 10 lb. per square inch, and then proceeds to 
prove that the consumption of fuel by the Great Britain will be just 
one-half or one-third (according to the expansion) of that computed 
by ourselves.—He states much that is true, and something that is 
erroneous, and we consider, that he is guilty of omission; inasmuch, that 
he does not follow ont his argument (he is undoubtedly able) and de- 
monstrate what diminution of speed would result on the employment 
of expansion, especially to so great an extent as oxe-half and two- 
thirds of the stroke. 

We must do ourselves the justice to say, and we are sure our 
readers will agree with us, that our observations were temperate, 
written, not in a feeling of opposition, but merely to elucidate and 
draw attention to what we considered errors in practice. How far we 
are correct in our views with reference to the case of the Great 
Britain (late Mammoth) time and experience only will show, we are 
fully content to abide by the issue. 

It will be seen on reference, that we expressly guarded ourselves 
against any misunderstanding with respect to the character of our 
data, and took the trouble to explain that we were indebted for them to 
Mr. Hill, a writer in the 996th Number of the Mechanics’ Magazine, so 
that our deductions are dependent on the accuracy of the matter there 
given. It does not, however, appear that Mr. Enys disputes any 


portion excepting the correct delineation of the boiler details, so that 
we were right in takiog the cylinder at §3 inches diameter, 6 feet 
stroke, and 19 strokes per minute. In our article we entered 
into a calculation, founded on the capacity of the cylinders and length 
of stroke (commonly called nominal horse-power, the only data at 
that time at our disposal), to prove that the consumption of coals, 
would, during a passage from Bristol to New York, be much greater 
thanis supposed, or than they have allowed space for in the vessel, 
We are met by the scientific calculations of Mr. Enys, proving that by 
expansion to one half, or two-thirds of the stroke, the consumption of 
coal would be considerably reduced, in a much larger ratio than the 
power. It is, however, worthy of remark, that, although ourselves 
and Mr. Enys take different methods of computing power, that we 
agree in the amount of fuel which would be expended, supposing the 
engines to work to their full power, namely 129 to 130 tons per diem. 

We have again carefully looked through Mr. Hill's paper, which 
confirms our impression that he did not state any distinct rate of et- 
pansion at which the engines were to be worked, he explains the 
construction of the expansion valves, which are not new ; and as most 
modern engines of large powers are fitted with similar contrivances, 
we concluded that in this, as in other cases, the evaporative power of 
the boilers and strength of the materials were calculated to supply 
steam for, and to resist the action of, the full powers of the cylinders, 
expanding the steam only by the common sliding valve, though refines 
ments of the special expanding valves being reserved as in other ships, 
for the occurrence of fine weather and fair winds. 

Our justification on this head will be complete, when we state, that 
“The Great Western,” Cunard’s vessels, the “ British Queen” aod 
u President,’ were each fitted with separate expanding apparatus, 
but that their boilers are capable of generating a full supply of steam 
for an expansion of not more than th of the stroke—that is by the 
sliding valve, and it would be a matter of curious enquiry to see how 
frequently this is departed from. If our views be correct oa this 
point, the general cbject of commanders of steam vessels, is to make 
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the best of their way to their port without reference to the saving of 
fuel, zime, in fact, being frequently of much greater value than a few 
tons of coals. We state this as a practical fact, fur the saving of fuel 
by the expansion of steam is now well known to those who have 
devoted the slightest attention to the subject. 

Nomina] horse power is certainly but a conventional expression, de- 
signed by the late Mr. Watt, as an approximative measure of the com- 
mercial value of his engines, it was very applicable to the circumstances 
of his times, and perhaps, until something betler is produced, as much 
so to ours, It is not, as it has been called, “ empirical,’ because it is 
founded on rational grounds, and if we could get all engineers to agree 
to one standard of computation, it is doubtful if any bettersystem could 
be introduced—it 1s a mechanical test from which no engineer can 
escape, and we are enabled, with the aid of the indicator, to apportion 
to its work just as much merit as it possesses; by its use we imme- 
diately discover the principles on which the engine is constructed, the 
rate of expansion, the state of the vacunm, the proportions and setting 
of the sliding valves, and other detail absolutely necessary to the goad 
performance of an engine—in fact, we can distinguish between a good 
and a bad engine, between science and pretension—and in conjunction 
with data relative to the consumption of fuel can precisely compute 
the value of each man’s work. 

We say it will be difficult to produce anything better than this. 
The commercial world is satisfied, because they may be supposed to 
know more of a two foot rule, and its applicability to measure the 
diameter and length of a cylinder, than they can possibly be of the 
ratio, or of the rarefaction of water when converted into steam, or of 
the more intricate theory of expansion. No, the commercial man will 
continue to buy his steam engines by the capacity of their cylinders, 
and with the aid of his coal merchant's account, and the amount of 
work done, will come to a pretty fair conclusion, as to which engineer is 
most deserving of lis confidence. 

These observations have particular reference to marine engines, in 
which it is well known that space occupied and weight is of paramount 
importance, and it has been the aim of much consideration and reflec- 
tion to obtain these, with the exertion of the greatest power at a mini- 
mum expence. We call this the ne plus ultra of marine engineers 
ing. 

We may, therefore, doubt the judgement of the engineers of the 
Great Britain, who are using cylinders equal to 1200 horses, and by 
expansion, reducing the same to 700 horses, occupying both the 
weight and space of the former power; but perhaps we are again in 
fault, now reasoning on the assumption of Mr. Enys, as in the former 
paper on that of Mr. Hill. 

Mr. Enys observes. * that nominal horse power is a most inaccurate 
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basis for calculations of this nature," that is, the consumption of coal 
and speed of the Great Britain. 

With reference to the first proposition, the consumption of fuel, we 
most freely assent. The value and the theory of expansion has been so 
fully explained by many writers, perhaps especially so by Farey, that 
itis beyond dispute—it is no new light which has burst upon us. A 
few years since, some attention was drawn to the published logs of 
certain steamers, in which assertions were made, that the consumption 
per horse was (as now reproduced by Mr. Enys,) as low as 63 lb. 
nominal H. P. per hour, and which was satisfactorily shewn to have 
been produced by expansion, during fine weather and favourable winds ; 
but that, when tlie full power was exerted, the consumption of fuel 
reached from nine to 10 lb. the general result of the best machinery, 
so will it be with the Great Britain. lf, as we had supposed, from 
the lucubrations of Mr. Hill, that her engines are designed, when neces- 
sary, to work to their full power, and by full power we mean expan- 
sion by the sliding valve alone, and exciting an average pressure on 
the piston of at least 14 lb. per square inch, exclusive of „the friction, 
then will our computation of consumption at 101b. per liorse be found 
correct ; that is, supposing the engines and boilers, scientifically and 
practically constructed; but if any credit is to be attached to the deli- 
neations of Mr. Hill, we must be allowed to doubt if even this point 
of economy will be attained. 

If it be intended to work these engines at a permanent rate of expan- 
sion beyond that of the ordinary sliding valve, a corresponding saving 
will accrue in the exact proportion of the length of the stroke worked 
by the dense steam; or, in other words, the quantity of steam used or 
admitted into the cylinder, before the communication with the boiler 
is cut of. If the stroke be six feet, and the steam shut off at three 
feet, the consnmption of fuel will be reduced 3 (we speak prac- 
tically), if at 4 of the stroke, it will be 2, and so an. The reduction of 
the power will be ina much less ratio; and from all we have gathered 
from a considerable experience, the velocities of the ship will be, as 
the cube roots of the reduced powers. These, then, are the advantages 
of expansion. 

In order to bring this question more fully before our readers, we 
have made the following calculation relative to the engines and 
boilers of the Great Britain, and which will at a glance show what 
will be the consumption of fuel per horse per hour—the power 
exerted—the cubic feet of steam per horse per minute—the cnbic feet 
of water ta be evaporated per horse per hour—and, though last the 
most important, what we conceive will be the volocity of the ship, 
with full steam pressure, and with expausion from 4 to 2 of the stroke, 
giving the results for every siz inches—from 12 inches to öt inclies, 
or 2 of the stroke. 


Engines 55 inch cylinder; 6.0 stroke; 225 feet per minute: 294 horse power each. 


Expansion in inches of the stroke 
Morse Power with dense steam 
lforse Power during expansion 
Total power, whole stroke ao oc 
Total power with 4 cylinders, as Great Britain 
Contents of cylinder at this expansion o8 56 
Cubic feet of steam 21 lb. above the atmosphere per horse per minute 
Cubic feet of steam at the atmospheric pressure per horse per minute 
Water, per horse per hour, to be evaporated 
Coals per horse per hour, at 8 lb. per horse 
Tons per 24 hours ES : 

Specd of vessel with paddle wheels 

Speed of vesse] with screw 


1 


detail arising from different estimations of the ful? power, and we 
would suggest to Mr. E., that he is obviously incorrect in assnming 
the ** evaporation of a cubic foot of water to be equal to one-horse 
power," because that depends entirely on the rate of expansion used 
in any particular engine. 

We may remark that we have constructed the foregoing table on 
the plan laid down by Mr Farey, the truth of which we have prac- 
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This table corroborates Mr. Eny's general reasoning, bnt we differ in | ically proved by indicator experiments—presuming that low pressure 


Steam at 33 to 4Ib. is to be used, we have supposed its density ia the 
cylinder to be about 25 Ib. on the square inch, and have reduced this 
to atmospheric density for the calculations relating to the consump- 
tion of fuel. 

We have been more liberal than Mr. Enys, and have allowed that 
good boiters can evaporate S lb. of salt water with 1 Ib. of coal; that is, 
if they are kept in a fair state, by blowing off, or by the use of the 
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brine-pump. This is no supposition on our part; it is a praelical fact 
well known to most marine engineers. 

The result given by us is also a minimum, inasmuch as we have only 
considered the erac: quantities of steam required, and have not made 
allowance either for condensation, or for the waste at top and bottom 
of the cylinders, preferring that our readers should estimate this 
aecording to theirown views, as far as our experience goes, we believe 
the allowance ought to be about 4; of the whole quantity. 

But has Mr. Envs any reason to conclude that these engines are to 
be worked expansively (we of eourse assume that he is notin any way 
connected with the undertaking)? We think not; and that such is 
not the intention of the engineers. We have noticed that she is 
fitted with ordinary sliding valves, arranged (with a lap of 24 inches, 
and stroke of 14 inches) to cut off the steam at 2 of the stroke, we 
suspect that the separate expanding apparatus is to be used iu 
fine weather, as in most steamers of large elass; and it will be 
observed that Mr. R. Hill expressly states that the cranks are placed 
in opposite directions, and not at right angles (p. 254); and, further, 
ihe construction of the boiler is proof that the engines are occa- 
sionally intended to exert theirfull power, say an average pressure on 
the piston of 14lb. per square inch. 

We are inclined to be thus particular with reference to this point, 
becanse our professional knowledge has been questioned, in having 
made the statement that the grate surface is “less than half the 
proper quantity." We are, however, hardy enough to reiterate this 
assertion; and further to say (if any dependence is to be placed on 
the drawings), that a more unscientific or badly arranged boiler could 
not be devised. We have made a careful analysis of its properties; 
and it bears out our views that it is constructed (by the amount of its 
absorbent surface) to supply steam for the full power of the engines, 
at which the consumption of coals will be fully equal to our original 
computation, namely, 129 tons perday. It is as follows: 

Fire surface of the six boilers = 2220 square feet. 
Flue surface do. = 11870 do. 
Total surface 14,090 

If the total surface be divided by the total horse power, we shall 
have 14090 — 1176 = 12 square feet per horse, and the grate surface 
2 feet X 6 x 24, = 288, — 1176 = :245 of a square foot per horse! 

We have no disposition to cavil about words, but think we may 
call the practice of our first engineers proper, but certainly not usual, 
in as much that in this very case there is an exception to the rule, and 
a straining after novelties at the expence of that which is nseful. We 
here find that we have more than the proper quantity of absorbent 
surface, and less than one half the grate surface, and the result will be 
a very indifferent ratio of evaporation, as will be discovered when it 
is too late. 

The size of the air-pump must of eourse be large enough to suit the 
extreme power of the cylinders, and cannot be adapted to various 
grades of expansion. With respect to the large condensers, theory 
taught us the doctrine as that propounded by Mr. Enys—the larger the 
better; but, from actual observations and practice, we find it is 
nut correct, and that Mr. Watt was right in constructing his con- 
densers of the same capacity as his air-pump. The proportion of 
Mr. Watt for his air-pump is about a sixth of his cylinder contents ; 
and it is reasonable and just, the steam rushing from the cylinder, is 
condensed in detail, and the air-pump, at one stroke, clears the cone 
denser of whatever vapour may remain. In the Great Britain this 
vapour will accumulate in the condenser ; being between 7 and 8 times 
larger than the pump, which has no power to clear it; tbe condenser 
becomes hot, and no extreme quantity of injection water will keep it 
eool. We may or may not be correct iu our view of this matter, but 
practice supports it, as our readers will see by refereuce to our last 
December number, page 399, vol. V., in which we have detailed the 
proportions used by some of our most eminent engineers. 

We have little more to say regarding the probable speed of the 
Great Britain. We believe the factor 1400 to be applicable, having 


found it correct in very large vessels; and we see nothing in the con- ! 
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struction of the Grea! Britain to render it inapplicable; presuming 
that the resistance (Çin all cases of similar form, as it regards the 
sharpness of the water lines) is very nearly as the areas of the im- 
mersed midship sections; lengthened experience and experiments 
with a great number of vessels have proved this. In tliis ease our data 
is meagre, and we have no desire to carry the subjeet further, espe- 
cially as it is probable that an actual trial of the Great Britain will 
soon settle all the questions in dispute. 

We elose with the remark, that however we dissent frum the views 
of her engineers in matters of detail, we most sincerely hope that we 
may be found false prophets, and that the Great Britain will prove 
to be superior, if possible, to her sister vessel the Great Western, and 


that the proprietors will have every reason to be prond of their 
speculation. 


THEORY OF ARTESIAN WELLS, 


A French pamphlet, from which the following translation is made, 
has excited considerable interest in France, and is, up to this time, in 
constant requisition by the numerous visitors to the scene of M. Mulot’s 
labours at Grenelle. Our readers, however, will have the goodness to 
observe, that although we present it to their notice, partly on account 
of the notoriety which the author's views have obtained in France 
and partly because it is important to consider ingenious arguments on 
both sides of a question like this, at the same time we feel bound to 
dissent almost entirely from the author's explanation. 

If the ingenious and eloquent Parisian had been favoured by pre- 
vious acquaintance with the phenomena of springs as exhibited in the 
extensive mining operations of this country, it is probable that his 
surprise would not have been so mightily excited by tbe Artesian 
fountain at Grenelle, and he might possibly have entertained a ditfe- 
rent and more generally received opinion as to its origin. 


A GRAND EXPERIMENT; OR THE WELL AT THE Anatroirs OF GRENELLE. 
Caarrer I. 
Exposition of the Subject ; false attempts at Explanation. 


This work which has discovered to the city of Paris the source of an abun- 
dant supply of water, has been not more remarkable for the Loldness of the 
conception which gave rise to it, than for the perseverance with which the 
design has been followed out. In the bosom of the capital M. Mulot has 
opened a sort of aqueous mine, rich and magnificent ; and for this great 
boon the Parisians are unanimous in their expressions of admiration and 
gratitude. The sight of the ascending stream rushing upwards from so great 
a depth beneath the surface has daily attracted crowds of visitors, After 
the first gratification of their curiosity, the attention of this multitude is 
naturally directed to the cause of so extraordinary a phenomenon, and the 
desire for information on the subject corresponds with the admiration it 
excites. Each successive visitor asks himself, or inquires of those around 
him, whence can proceed so impetuous a stream ? what force impels it ? what 
immense reservoir feeds it? in what part of the earth is deposited this fruitful 
supply, and by what passages and communications does it find access to the 
extremity of the vertical tube which M, Mulot has forced into the bow els of 
the earth? The scientific men of the present generation have endeavourel 
io answer these questions. Referring to the very simple means which human 
ingenuity has long since employed for embellishing our garder.s an] publie 
places with jets of water, they have said,—At a certain distanee from Paris, 
and in the upper stratifications of a soil more elevated than Parts itself, there 
exist vast reservoirs fed by the infiltration of rain water and of melted snow. 
This water there sinks to great depths below the surface, and, flowing in 
subterranean sheets, the augur of the engineer discovers it at a spot 
far distant from where the earth first reccived it, and after lie has thus suc- 
ceeded in boring down to it, the liquid element naturally ascends to the sur- 
face through the vertical issue which he prepares for it. This is then a real 
Jet d'eau. Nature has placed the first, that is, the descending tranch; the 
engineer places the second, the ascending branch; the machine 1s perfect. 

rs 
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From this explanation, however, we entirely disscat, and fear not to affirm 
that under such circumstances water never could rise on the principle of a 
syphon, In order that a Jet of water, whatever may be its dimensions, shall 
work with certainty, one condition is indispensably necessary, viz., the uu- 
interrupted continuity of the curved tube charged with conducting it from 
ihe reservoir above to the less elevated region where the jet is required to 
play. All the force of ascension in the second branch of this tube onght to 
be derived from the accelerated velocity of the water in the first branch, and 
ihis acceleration would be as inevitably broken and annihilated hy any ob- 
stacle, as by the entire destruction of the continuity. Now, in the interior 
of the earth, to whatever depth we may penetrate, we can find nothing re- 
sembling continous tubes; everything there is more or less friable, casual, 
and irregular. Thus, whatever pains the engineer may take in order to reach 
by the smaller end of his vertical tube the surface of a subterranean sheet of 
water, it will all be useless unless by a very astonishing fortuitons accident, 
he should meet with another tube of the same calibre, ascending without rup- 
inre to the upper reservoir. 1f, as some believe, it be in the mountains of 
Burgundy that this reservoir is placed, is it possible to conceive the existence 
of a continued ohliqne tube ascending from beneath Paris to the neighhour- 
hood of these mountains? Besides, no one appears to doubt that M. Mulot’s 
choice of a situation for his well was perfectly arbitrary, and therefore if he 
had attempted to construct one upon the Place des Invalides or in any other 
part of the capital, he wonld have equally succeeded. Hence, then, it will be 
granted that in and around Paris it would be possible to dig an indefinite 
number of Artesian wells, all which would be fed by the mountains of Bur- 
gundy ; and in order to explain this, we must picture to onrselves the upper- 
most beds or strata of earth under Paris and the surrounding country within 
a circle of two hundred leagues diameter, invariably woven into an inex- 
tricable net-work of which each filament is an unbroken tube. Assuredly 
nothing like this exists. 

There are others who have sought to explain the rise of water by 
conceiving two concave vases, or two immense cisterns of unequal diameter, 
placed one within the other, the basin of Paris occupying the centre. They 
imagine that the margins of these vases extend from the mountains of the 
Vosges on the east, to Havre on the west ; and from the plains of Flanders 
on the north, to the mountains of Burgundy on the south. They suppose 
that between these two vases there is a space filled with sand. The rain 
water which penetrates into the pures and cavities of the sandy district is 
retained there hy the dense matter of the two vases. The water maintains 
the same level] through the whole of the sandy space, hut it does not pene- 
trate into the basin of the higher or smaller vase. Hence it follows, that hy 
boring vertically through the basin, the water confined in the sand will in- 
stantly rise to the height of that which exists in the circular reservoir all 
xound it. This is certainly a very amusing geological disposition of things, 
but unfortunately it is supported neither by facts nor reason. A continued vase 
with a donble bottom, more than a hundred leagues in diameter, fixed in the 
bosom of the earth! A vase whose inferior limits, as shown at this day by 
ihe well of Grenelle, are no less than 1690 feet deep, and into which 
flow all ihe subterranean waters from all the surrounding shores! What 
a gigantic disposition of things, and no less gigantic ihan admirable! 
A god must he have been who founded Paris, and cradled the capital of the 
world in the centre'of this marvellous vase! Ridiculous idea to imagine, even 
if this vase exist, that it should be unbroken throughout so vast an extent. 
Do we not know on the contrary that the vase is cut upand divided into 
many irregular compartments? Throughout the prodigious extent of space 
which is claimed for the field of this theory, as at Tours, at Elbeuf, at St. 
Denis, and St. Ouen, nnmerous Artesian wells have already been constructed, 
and all these wells of many various depths are much shallower than that of 
Grenelle. Has each well, then, its respective vase encased in the general 
vase, and resting upon its own partienlar bed of sand? If such be the fact, 
we must snppose that a great nnmber ef Artesian stages exist in the general 
vase. Butinthis case, why did not the waterrise at Grenelle when the augur 
had reached one of these elevated stages, that of the St. Ouen for example, 
so near to Grenelle? Does not the Artesian vase of St. Ouen exteud to the 
abattoirs of Grenelle? If not it must be singularly circumscribed, It has 
nevertheless supplied for fifteen years two constant fountains, and the Arte- 
sian wells of Tours, Elbouf, and St. Denis are equally inexhaustible. Doubt- 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


(Manon, 


less we may construct an indefinite number of Artesian wells upon the surface 
of the country which surrounds Paris ; indeed this experiment has been made 
in various places, and according to a report addressed to the Academy of 
Sciences, dated 15th March, 1841, we find that ** many of these wells bored 
at the hottom of a valley, yield no water, whilst others fixed upon the side of 
a bill, furnish an abundant flow." What inexplicable mystery in the hypo- 
thesis of a sheet of subterran:an water fed by rain, and springing up only 
from inferior cavities to establish a horizontal equilibrium. Again, if it be 
said, that the general vase, the centre of which is placed beneath Paris, 
receives throughout the whole circle of its sandy borders the rain water from 
the Vosges, from Burgundy, from Bretagne, and from La Vendée, we ask how 
it is that all these waters, flowing over slopes of many different inclinations, 
but all of them more or less steep, and always repairing to the same cavities, 
has no* long since choked up its own passage by the sands which it must have 
carried along with it. The great sands in the Delta of the Nile, in the Gulf 
of Gascony, and in the Algues Mortes, all teach us the inevitable results of 
continual deposits. And if we suppose that the two cisterns here spoken of, 
are formed of a substance impermeable to water, such as glass, or porcelain, or 
haked earth, how has it happened, that buried in the earth during many ages, 
they have never experienced any shock or accident which would have broken 
them to pieces? Itis evident if any thing of this latter kind had ever occurred, 
that the water which had lodged in the interval between the two vases, would 
natnrally pass through the fissures and ruptures into the cavity of the upper 
vase, thus destroying the internal arrangement of the hydrostatic machine, 
whose existence has been so gratuitously assumed. Besides, if this machine 
really exists under the basin of which Paris occupies the centre, if it has its 
circumference at Havre, at La Fleche, in Burgundy, and at the fovt of the 
Vosges Mountains, we conld not construct Artesian wells at any of these 
points, for throughout the whole of this cirenmference, the aqueous reservoir 
would be only at its origin and would have no vase to riseinto. And yet, 
nobody doubts that in the neighbourhood of al! these boundary districts, the 
Artesian well bas as much chance of success as at Paris, St. Denis or Elbcuf. 
Tt is also known that the Artesian wells of Tours have succeeded, although 
on the south side of the basin of Paris. 

By the simplest laws of physics, we shall now show how imagioary is 
this Artesian source of water. We are told that through immense beds of 
sand the water sinks from the surface of the soil into the grand subterranean 
cavity. But who does not knuw that, when obliged to sift itself through a 
bed of sand, however loosely disposed, water loses all motion, except a kind 
of slow and difficult leakage. Towards the base of our artificial sandy 
fountains it comes only drop by drop, and it loses in its course all the velo- 
city due to the space it has passed through, and all the pressure due to its 
weight. If the spout which discharges the water should opea upon a bent 
tube with an ascending braoch, the water would not rise above the level of 
the space which it already occupied in the base of the fountain. This 
would be its whole hydrostatic power; and if the ascending tube were full 
of sand, it would rise something above this same level: but, in that case, 
the effect would be due eutirely to capillary action. The most striking ob- 
jection, however, still remains. During the summer, what becomes of the 
rain water immediately after falling, The greater part, instead of sinking 
into these profound depths, is evaporated and carried off through the at- 
mosphere, and it is very seldom that either our fields or gardens, the morning 
succeeding a storm, show any traces of moisture more than a foot in depth, 
Would not the alternation of wet and dry weather cause an incessant varia- 
tion in the flow of an Artesian well, seeing that this incessantly varies the 
supplies of our fountains and the height of our rivers? Oh, no! ia spite 
of all this, the Artesian wells have always the same volume, and in truth, 
acknowledge neither summer nor winter. We shall, hereafter, explain the 
constancy of Artesian wells. But, in the first place, we must consider 
another gratuitous supposition. Let us first explode all error, we shall then 
more easily arrive at the truth. Tt is said, by some, that the rain water and 
that which proceeds from the melting ot snow, sink into a subterranean hori- 
zontal region void of solid matter, but hemmed in above and below by two 
beds of impermeable clay. Upon the upper one reposes an enormous mass 
of chalk and other calcareous stone, which bears with all its weight upon 
the volume of water underneath, and this weight forces the water to rise 
vertically at every place where an opening is made down to it from the sur- 
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face. In this hypothesis all the mechanism of ascension derives its impetus 
from this force of pressure. The origin of the water is a matter of indiffer- 
euce, it may have come from Langres, from the Vosges, or from the Jura 
mountains; its complete inertia is the same when it has arrived in the centre 


of the basin, beneath the abattoirs of Grenelle. The process of filtration, 


which has brought it to this place, gives it at least nn inclination to ascend ; 
it has, therefore, waited patiently to be impressed by superior masses, in the 
same way as the fluid, which is motionless in the body of a pump, waits only 
the action of the piston to force it upwards. But to produce this discharge, 
the piston must move—it must, in reality, press upon the water which it 
brings or sends up—in fact, it must work up and down ın the barrel ot 
the pump, filling at each successive point of its motion the whole area of the 
barrel. 1f we suppose that the subterranean sheets of water rise only because 
they are pressed by the solid masses above ‘them, we must also suppose that 
these masses really act, as no ascension can be obtained except on this condi- 
tion; that they actually fall, so that, in digging the well of Grenelle, there 
finding water 1600 feet below the surface and causing it to flow impetu- 
ously more than 80 feet above the surface, M. Mulot would have expended so 
much art and courage only to provoke a disastrous crash in the strata be- 
neath Paris. Evidently, however, and very happily, we may add, this has 
not been the result. The laws of gravity are universally the same. Place 
on the surface of the earth a sheet of water of any extent; fill, for example, 


the basin of the Champ de Mars with a body of water which shall remain | 


there; endeavour then to gain dominion over this sheet of tranquil water 
through solid masses of chalk or clay. In order that these masses shall re- 
main in position superimposed on the stagnant water, they must be fashioned 
into vaults and arches, and there they will be supported without pressing upon 
the water of the basin. If, for a single instant, they should rest upon this 
water, they would inevitably sink and be submerged in it, and the result 
would be a chaos of debris saturated with water. But in the bosom of the 
earth no solid masses are found in the shape of vaults, neither are there any 
sheets of water, elther confined or at liberty. It is true there are here and 
there, in the cavities of rocks, in subterraneous grottos, and at the foot of all 
great mountains, a few pools of water, or more often there are rivulets fed by 
the infiltration of rain water, and serving to supply fountains which rise at a 
short distance, and which generally contribute to the formation of streams 
and rivers. But nearly all these are found on the surface, none of them can 
occupy a space of any extent in the lower beds of the earth, because they 
would soon fil] up such spaces, by depositing the sand which they bring with 
ihem.  Besides,in any case the subterranean waters impelled only by a 
broken, unequal, irregular movement, would have no disposition like those 
of a jet d'eau to rise above the inclined bed over which they had flowed. A 
get d'eau in exercise is in fact a pendulum, it is free and regular in its move- 
ments, its mechanism is the same, and the same cause produces it. 

Now if a pendulum, starting from any altitude whatever, should meet in the 
course of its descent towards the vertical line, any obstacles which retard it, 
the motion wil] either stop at this vertical line, or at least the oscillation 
will be very feeble, since it wil] correspond to that feeble force of acceleration 
which the obstacle may not have entirely destroyed. In the same manner, 
the liquid pendulum, that is, the column of water, throughout its descent to 
a horizonta] situation, rigorously requires, in order to an equal rise in the 
ascending branch, that all its motion and all its acceleration should be truly 
effected in a continuous canal, entirely filled by the water itself, by the water 
alone, and that so perfectly as to be inaccessible even to atmospheric air. 

We shall now describe a simple and conclusive experiment. Upon the 
bottom ofa basin, place an upright tube with an opening entirely through 
it ; and on some stormy day fix the basin beneath the water pipe of a house. 
The tube will he found to contain some water at its lower end, but only to the 
height of that which is also found in the basin around it. Nota single drop 
will rise above this level because all the force of its fall is expended on the 
basin itself. But let us now replace the straight tube by one which is curved 
upwards from its lower extremity, and we shall find that the force of the fall, 
being confined to the continued column of water which must entirely fill the 
tube, will cause the water to rise in the ascending branch to the same height 
as the top of the descending branch. We have now then constructed a real 
Jet d'eau, because we have made use of the only apparatus which can pro- 
duce one. 
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It is quite certain that the crust of this earth no where contains an appa- 
ratus of this kind ; the flowing of an Artesian well cannot therefore be assi- 
milated to a jet d'eau. Some other explanation then must be sought, and 
in order to be satisfactory, it must be one which answers all the conditions of 
the phenomena. 

The explanation we are about to give is necessarily of this kind, since it is 
derived from an universal principle of nature. 


Cuarrer LI. 


The true explanation. 


The globe which we inhabit is manifestly a focus of action and heat, 
which has its greatest energy at the centre of the mass, and which, from 
this centra] point, works incessantly to carry matter from the interior to 
every point of the surface, and which, in this constant effort, meets with a 
gradually increasing resistance from the successive strata composing the 
crust of the earth. 

This exterior resistance constrains the central fire to divide and attenuate 
the matter of the interior, and to sift it, asit were, in minute particles through 
the pores of the general envelope. 

From this internal elaboration, and this subtile oozing out, arises the con- 
tinual emission of interior caloric, an emission which necessarily takes place 
in a radiating form; that is to say, each jet or steam of caloric escapes and 
flies off in a direction perpendicular to the surface. Here then is the first ana- 
logy with the vertical stream of water which issues from an Artesian well. Each 
pore in the terrestia] covering is an Artesian well of caloric; and so again 
is each pore in the surface of every star in heaven an Artesian well of light, 
These Artesian pores in the crust of the earth being infinitely numerous, it 
is through these that the central fire impels, in a state of the most miaute 
subdivision, a great part of its interior contents. 

This way of escape, however, is not every where sufficient ; the ceatral 
action does not appear to succeed in attenuating every substance to such a 
degree as to effect its expulsion through such exquisitely minute apertures, 
At many places under the terrestial covering, opposing masses are crowded 
together, some in a state of gas, others in a vapoury state, others again in a 
liquid form, and others possessing the consistency of solids, but at the same 
time broken and confusedly mixed together ; and all these snbstances, 
whether gases, vapours, liquids or solids, are agitated by a movement whose 
impetuosity equals its disorder. 

The time is now come when the exterior resistance is suddenly con- 
quered ; the crust cracks—a volcano is open, and its centre shoots forth im- 
mense jets, at first of gas and vapour, then of liquid water, then of burning 
lava. It is a frightful pit, suddenly thrown out by the irritation of the cen- 
tra) fire. 

We know that the volcanoes of Iceland frequently vomit forth torrents of 
gas, vapour, and liquid water, which cannot have come from the sea, as its 
composition is different from that of sea water. 

Let us imagine, for a moment, what would happen if at the instant when 
a volcano was about to burst forth, its crater could be contracted into a 
straight tube libe that of Grenelle! What a magnificent Artesian well 
would then be displayed! What force and height would there be in the jet 
sent forth ! 

But let us not forget that every volcano is a kind of relief and vent for 
the interior tumult of the earth. lt resembles the pimples and boils on the 
skins of men and animals. In the normal or regular state, the voleano is 
silent, and so in a state of health is our skin smooth and sound. 

Thus, at the present time, when no terrestrial volcano is in a state of for- 
midable eruption, the globe, like a sound and healthy man, quietly and nni- 
formly transpires through every microscopic opening in its surface, the super- 
abundance of its interior productions; and under their general covering 
these productions are chemically elaborated, so that each may occupy its 
proper region. The water in a state of vapour, which is directly formed in 
the bowels of the earth, even finds a passage through strata of the denser 
character. lf near the surface it mcets with argillaceous masses, it requires 
an inerease of effurt tu traverse them. Below these the vapour thickens, 
condenses, and takes at length the liquid form ; and then, far from being op« 
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pressed by the contact and weight of the solid masses which cover it, the 
water is constantly, if we may use the expression, in a state of insurrection 
avainst them, and continually seeking to rush up through them, or throw 
them off. 

Hence it is that if human industry, exerting itself at the surface of the 
carth, shall pierce this surface and force down a vertical pipe into the aqueons 
region, the impatient water seizes upon the means of escape, and fully liqui- 
fied Ly its very first movement in a passage so contracted, runs impetuously 
through its whole length. Arrived at the orifice, it lows over, and even mounts 
Biever it. The vertical jet has a force proportionate to the depth of the 
excavation which was necessary to arrive at the water. 

This circumstance is remarkable, for the contrary would be the case if the 
Artesian fountain were produced like an ordinary jet d'eau, by the simple 
weight of a liquid column falling from an elevated reservoir, and working to 
regain its level. We know that in every hydraulic apparatus, the effective 
action is weakened in proportion to the extent of surface which the liquid 
has 10 pass over, and ta the friction it has to overcome. 

But not only is the force of the Artesian jet much greater in proportion to 
the depth of the exeavation—the heat of the liquid itself shows clearly that 
the augur of the well sinker has more closely approached the producing and 
expelling fire wh'eh exists in the centre of the globe. 

The source then of Artesian eruptions, is the same as that of volcanic 
eruptions; it is the central action of this terrestial globe; it is the formid- 
able Power, which, during the infancy of the world, launched out upon its 
primitive surface alike the isolated cones and long unbroken chains of lofty 
mountairs, and which from time to time is exerting efforts to raise new 
mountains. This marvellous Power is that sole and universal Force, that 
Expansion which is constantly in exercise throughout all material being ; it 
is none other than the grand Priwciprg, the Sout of nature, the producer of 
life, which under the eyes of all men, spreads and developes itself throughout 
the substance of every organized being, and whose expression and sentiment 
each one of us exhibits in his own person. 


REVIEWS. 


Walks through the Studij of the Sculptors at Rome, with a brief 


historical and critical sketch of Sculpture from the carltest times to the 
present day. By Count Hawks Le Grice, K.S.G., Chamberlain of 
Honour to his Holiness the Pope, &c. 


Jt is with great pleasure,” says the Diario di Roma, “that we 
announce this new work, by a learned Englishman; it contains des- 
criptions of works in sculpture, executed by the most renowned living 
artists. And we may now congratulate ourselves in having, in this work, 
found a person in every respect qualified to do justice to living merit, 
and at the same time give a sure and instructive guide to directattention 
1o the modern productions of the chisel. Throughout the work, the 
Count displays profound erndition, and extensive knowledge of the 
arts, and much beauty of classical and poetic illustration. Hitherto, 
there existed no book to guide the inquiring traveller through these 
repositories of modern genius and taste; and hence numbers visited 
Rome, without deriving pleasure or profit from their inspection." In 
cousequence of these remarks we were led to a perusal of the Count’s 
work, from which it would appear that sculpture has attained, at 
Rome, a remarkable degree of perfection; and that many of the 
works of the nineteenth century are equal to those executed in the 
Augustan age. 

The degradation of taste in the arts has ever been a mark and 
consequence of the degradation of taste in literature; and we shall 
find during the four great ages of the fine arts, that literature flourished. 
The first and most brilliant age was that of Phillip and Alexander the 
Great, or that of a Pericles, a Demosthenes, an Aristotle, a Plato, an 
Apelles, a Phidias, and a Praxiteles. The second age is that of 
Casar and Augustus, distinguished likewise by the names of Lucre- 
tins, Cicera, Titus Livins, Virgil, Horace, Ovid, Varro, and Vitruvius, 
The third age was in the time of Medicis; the most glorious age of 
aly, when learning was restored under the Popes Julius II aud Leo 
X, and when flourished a Michael Angelo, a Raphael, a Titian, a 
Tasso, and an Ariosto. 

But it is time that the Count should speak for himself. In des- 
eribing an allegorical bas-relief, the author says— 
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* This allegory is intended to show the difficulties which the arts 
have to contend with, from the ignorance or malevolence of those 
who can neither understand their value nor feel their influence, and 
whose souls are so materialised, if we may be allowed to use the ex- 
pression, philologically not metaphysically, as to appreciate nothing 
which is not gross. For such souls, the noblest productions of the 
chisel and the pencil possess no attractions; the works of penius 
and of taste are to them as so much waste marble and canvass; and 
there are not wanting some, who would gladly wage a war of exter- 
mination against the productions of the chisel and the pencil. Even 
in Old England, my own, my native land, the land of commerce, 
wealth, power, freedom and science, how comparatively parsimo- 
nious is the encouragement of the fine arts, and how comparatively 
unknown are sound artistic principles! Far from us the ignominy of 
disparaging our adored country, which absence has served only to 
endear to us still more: but it is time that England should take lier 
stand among the nations of civilized Europe in relation to the fine, as 
she does with regard to the useful, arts. It is time that a fair portion 
of that wealth, which is so often profusely expended on less refined 
enjoyments, should be appropriated to the encouragement of the 
liberal arts, particularly of sculpture and painting; and we should no 
longer bear the reproach of emploving foreign artists, whilst wa 
neglect to promote the cultivation of national artistic taste and 
talent." 

The Count again observes—'* The foreigaer finds no obstruction in 
Rome to his progress in the fine arts; but, on the contrary, enjoys 
indiscriminately with the Roman, all the facilities that Rome com- 
mands. Hence, we find that Thorwaldsen and Fogelberg have aban- 
doned the frozen regions of the north to bask in the sunshine of their 
fame in the more genial clime of the south. These eminent sculptors 
have both won laurels for their country. France, too, is not backward 
in the race of glory; and her splendid academy in Rome will perpetu- 
ate her series of distinguished artists. Russia, too, extends efficient 
patronage to her native artists; and at this moment she maintains in 
Rome 30 pensioned students. Naples, also, has a Royal Academy 
here, under the directioa of Baron Camuccini, the first of living 
painters; and Berlin, Spain and Portugal, have also their respective 
academies in Rome, as have several other nations, too numerous to be 
mentioned. Thus does Europe testify, that Rome is in truth the 
only school for the fine arts. And must we make one painful excep- 
tion, and that exception our own, our native land? Yes, it is our 
painful duty to state, and we do so, in the humble hope of drawing 
attention to the fact, and remedying the evil, that England, with all 
her wealth, sends but one solitary artist to Rome from the Royal 
Academy, and that once only every three years! How, then, can she 
compete with other countries in the true classic style of art." 

In speaking of tlie extraordinary progress of sculpture, our author 
observes—“ The group of Nestor and Antidochus by Alvarez, ese- 
cuted during Canova's life time, the Discobulos of the late Kessels, 
the Achilles of Albasini, and the Mercury of Thorwaldsen, astonished 
the whole artistic world; and yet they essentially differ in style and 
character frum the works of the immortal Canova. These produc- 
tions have aided in producing a revolution in style, which is likely to 
be permanent; and all with one accord now agree to follow the pure 
style of Grecian sculpture. Denmark has now to boast a Thorwald- 
sen; Sweden a Fogelberg; England a Gibson and a Hyatt; Ireland a 
Hogan; Scotland a Macdonald; Italy a Tenerani and a Finelli; Spain 
an Alvarez; and Holland a Kessals, all educated in Rome, and essen- 
tially Roman sculptors of the revised school of Grecian art.” 

It does appear that nation after nation and century after century 
have been able to do little more than copy the Grecian masters. We 
know the use Virgil made of Homer in his Æneid, and of Theocritus 
in his pastorals; and we find that Horace applied several places, out 
of Anacreon and other lyrics, to his own purpose: therefore, why 
should we preclude the modern sculptor from copying from Grecian 
art? “There is," says the Count, “but one school of art that can 
lead to perfect design and execution, and that is the school of Grecian 
art. Any deviation from the Grecian type must necessarily be a de- 
parture from the only true standard. The choice of a subject, the 
attitude, and in some instances, the drapery, are all of comparatively 
minor importance, provided the artist has made the severe, classic 
style of Grecian art his canon. The works of the greatest modern 
artists should not be taken as models; to copy their style would be to 
give a translation from that which has been already translated ; and 
he who suffers himself to be carried away by his admiration of 
inodern productions, should bear in mind that their authors drew their 
excellence from no living artist, but from the great masters of ancient 
Greece, whose productions they have profoundly studied. When the 
great Canova blazed in the zenith of his fame, many artists became 
imitators of his style, and their copies were mere shadows of the 
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great original; they wanted the soul that animated his statues: and 
the exquisite essences, which Canova extracted from Grecian art, had 
evaporated in the attempt to transfer them. That the works of any 
eminent modern artist may be consulted with advantage we freely 
admit: they serve as a guide to the ascent of an eminence dificult of 
access; they inspire the artist with ardour; and encourage, while 
they urge him onward by their counsel and example. They are so 
many auxiliaries to the other powerful excitements to glory; and 
their combined influence has fired the breast of our talented country- 
man, and raised him to the proud eminence from which his genius 
(Gibson) sheds such lustre on his name and on his country." 

Our author seems to have forgotten our distinguished countryman, 
Mr. Baily, who, says a recent writer, “is one of those instances, too 
frequent in the history of art, in which the rewards of genius of the 
highest order have been too long deferred, and too sparingly be- 
stowed. Gifted with a sense of beauty, akin to the spirit of his 
great countryman Flaxman, and a boldness of conception not unworthy 
in some of its exhibitions, of the greatest of sculptors, Michael An- 
gelo, he has yet been destined to see men, less highly endowed, step 
before him into the light of patronage, and commissions pass by his 
neglected studio, on their way to foreign lands." “It is not to be 
doubted,” continues the writer, “that had Baily been found by his 
eountryimen in the metropolis of his arts, his genius must, amid the 
strong lights of the everlasting city, have long ago secured for him, 
in spite of his English name, those triumphs which it is as little to be 
doubted yet await him.” Jt appears to us that the removal of our 
Baily from the eternal city, is something like transplanting a rare 
exotic out of a warm and genial clime, to a cold and sunless country, 
where if it but chance to put forth its buds, a hard and a killing frost 
nips them ere they blossom and bear its precious fruit. Abb> du 
Bas, in his reflections on poetry and painting, has collected a great 
many observations on the influence which the air, tlie climate, and 
other such natural causes, may be supposed to have upon genius. 

Before we close this interesting book, we are tempted to make one 
or two more extracts, which will fully prove the Count's abilities for 
the task he has undertaken. In deseribing the Zreumph of Apollo, 
a bas-relief by the celebrated scnlptor Thorwaldsen, the Count 
observes : 

“ This bas-relief represents Apollo attended by the Graces and by 
Cupids, as he conducts the Muses, eminent poets, and promoters of 
the fine arts to Mount Parnassus. The first figure is Hyperion, the 
father of Aurora; he is on the wing, bearing a torch, and is conducting 
the winged Pegasus. Apollo appears seated in his chariot, drawn by 
the horse of Helicon; his brow is wreathed with a laurel crown, and 
in his bands are bis harp and plectrum. With impassioned air he 
sweeps the silver strings, which fill heaven with melody, and render 
the very stones harmonious. Next fullow the Graces, entwined with 
festoons of flowers, and conducted by an infant Love, while the god of 
the Cyprian buwers is on the wing, and scatters roses on their decoy 
path. The fair daughters of Jupiter and l uphrcsyne appear in unveiled 
loveliness, and glide along with the lightness of summer zephyrs. The 
first among the Muses is Calliope; presiding, as she does, over elo- 
quence, she holds in her hand a scroll, such as Demosthenes might 
have thundered from as he paced with earnest step the solitary beach 
of his native Attica. Euterpe, as she plays her favourite lute, joins 
Terpsichore in the merry dance. Thalia and Melpomene follow, with 
the characteristic symbols of comedy and tragedy, the pedo or pas- 
toral staff, the mushe and club. Erato, the muse of love, is crowned 
with roses, and attended by a winged genius with a harp, the golden 
strings of which he touches lightly with his dimpled fingers, and the 
air resounds with the soft sighs of the votaries of Erato. Polyhymnia 
is known by her meditative air, and presiding, as she does, aver sung 
and rhetoric, she holds in her hand a scroll. Urania is at once recog- 
nized by the globe as the Muse of Astronomy; and Clio, the Muse of 
history, follows, and is inscribing with a pencil cf light, ou the annals 
of Fame, the numes of those ieee exploits have entitled them to 
immortality. Mnemosyne, the mother of the Muses, follows near to 
Clio; she is closely draped, and moves with sluw and maternal air. 
At a short distance from her is Homer, the father of heroic song, who 
is preceded by a winged genius bearing a palm branch and a wreath 
of flowers, emblems of his pre-eminence and renown. The venerable 
bard lifts his sightless eve-balls towards heaven, the source of his 
inspiration; and, whilst his fingers sweep tlie strings, bis lips give 
utterance to those epic strains which enrapture gods and men. 
“Homer,” says a modern writer, “transports us to a new and ever 
fresh creation, in which, though much is calculated to astunish, all 
appears real, substantial and imperishable. Olympus, with its deities 
on their golden seats, lies open to our view, iu form as palpable as the 
glorious towers of Troy, the sacred) Scamander, and Ida with its hun- 
dred springs. Prodigies becume familiar to us!” 
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Such is a brief outline of the bas-relief before us, which combines 
so many classic beauties of such various characters, that even the 
dis jecta membra delight us; but, to catch the spirit of this sublime 
creation, let us but cast an eye over it for a moment as a whole, and 
we shall thus learn to appreciate its surpassing excellence, aud to 
estimate, as we ought, the genius of the man whose creative power 
Velum and whose artistic skill executed, “The Triumph of 

pollo." 

We will conclude our extracts with a description of the * Terrestrial 
and Celestial Love,” a bas-relief by Gibson, R. A. “This relief is com- 
posed of two figures, one representing Terrestrial the other Celestial 
Love, under the forms of two winged Cupids. They are both contend- 
ing for the soul, under the form of a butterfly, the emblem of the fair 
Pryene, who was about to be inimolated on the altar of Venus. Ce- 
lestial love appears in the act of descending from above; he has 
rescued the soul from Terrestrial Love, and is staying his hand to 
prevent its pollution at so foul a shrine. In the struggle, Heavenly 
Love has triumphed over earthly desire; and holding aloft the divine 
Psyche, he plumes his ethereal wiogs to bear her aloft to purer and 
brighter realms. Terrestrial Love bolds the torch of Ilymen, which 
he has lighted from the flame burning on the impure altar of Venus; 
and at the foot of the altar are the fatal instruments of his power, the 
bow and arrow, and also a pine-apple, the symbol of love. 

“This bas-relief is an illustration of one of the tenets of the Piatonic 
philosophy. Plato compared the soul to a small republic, of which the 
reasoning powers were placed in the head as ina citadel, guarded by 
the senses, and the tumultuary portion lie placed in the inferior parts 
of the body. He was the first heathen philosopher who maintained 
the immortality of the soul upon solid arguments, deduced from truth 
and experience; and he held that the soul, being an emanation from 
tlie Divinity, ean never remain satisfied with objects or pursuits un- 
worthy of their divine original. According to Plato, supreme happi- 
ness is attainable by removing from the material and approaching 
nearer to the intellectual world, or, in other words, by governing the 
passions according to the principle of the moral law; and thus, by the 
practice of virtue, exalting ourselves to an imitation of the Divinity, 
from whom the soul has proceeded, and to whom, when its affections 
are thus purified, it is finally to be united in supreme felicity. The 
beautiful moral thus conveyed by this exquisite composition is too 
obvious to be dwelt upon. Who has not experienced the struggles of 
the sensual with the spiritual man? and who has not felt, within bis 
breast, those lofty aspirations which lift the soul above the debasing 
influence of unholy desire, and fix its affections on anotlier and better 
world? Nor is the idea of two Cupids struggling fur the soul recom- 
mended by the simple beauty of its moral alone, but also by its classic 
taste, for the ancients recognised a celestial as well as a terrestial 
Venus. “TI will not assert," said Socrates, “that there are two Venuses; 
but as I see that there are temples consecrated to the celestial as well 
as to the terrestial Venus, and that they sacrificed in the former with 
ceremonies more sacred and with victims more pure, I presume that 
two goddesses of that name do exist. The vulgar Venus inflames the 
passions, and the heavenly Venus invites to virtuous actions. — . 

“Tt were superflucus to dwell on the artistic merit of this relief; it 
evinces a mind cast in a classic mould, and possessing a deep and 
refined sense of the beautiful in conception as well as in form; nor 
can the harmonious lines of the composition be too much admired or 
too highly praised.” . : 
+ Frum our extracts we are sure our readers will agree with us, that 
the sculptors of Rome have good reason to congratulate themselves 
on having found in Count Hawks le Grice one who has not only 
brought their productions favourably before the public, but is very 
likely to perpetuate their memory. We are indebted to Pliny and Pau- 
sanias for a knowledge of some of the noblest pieces of n 
sculpture, many of which lave perished ; and whatever may be the 
fate of the works which the Count describes, he is very likely to 
transmit to posterity their merits, and the honoured names of their 
authors. We understand that the anthor has received numerous 
literary distinctions from various learned bodies; and ne EY no 
hesitation iu saying, that his “ Walks through the study , more t 2 
justifies the opinion held of his merits. The style is 
by an elegant simplicity and classic purity, and the work is enrichec 
throughout with such felicity of illustration and fecundity of iny en- 
tion, as shed a golden glow over its pages and the praductions which 
tliey describe. 
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Railways, their Uses and JManagement.—London, Pelham Richardson, 
1842. 


This is a very intcresting epitome of all the railways that have been 
executed and in progress in this country, and is very ably written, 
affording a brief insigbt into their cost, working, and management. 
The following extract, relative to some of our principal engineers, will 
be read with some interest. 

* Most happy should we be if the undertakiog had to depend for its 
success in Parliament upon its own value without the intervention of 
counsel, as not only would time and money be thus saved, but the real 
merits of the proposed work would be brought forward more honestly, 
or if it had not these pretensions and that recommendation, it would 
lose a false bolster and fall. It is well known that the skill and science 
of the different Engineers is frequently useless to them, with all their 
assured knowledge, by their failure as witnesses. Thus George Ste- 
phenson is never put into a witness-box, if his friends can keep him 
out, he has not the temper for cross-examination by persons he consi- 
ders ignorant of the subject, and with his opinion of himself, it would 
be impossible to find any person he would submit to. No man however 
deserves more credit than George Stephenson, for the manner he has 
advanced himself in tbe world, which is in itself no greater proof of 
his natural abilities, than his acknowledgment of it, is of his real 
unaffected excellence of heart—he is however a theorist of the wildest 
kind, and until he became a coal owner, felt that the first things in the 
world were railways and the first person George Stephenson. He has, 
notwithstanding his energy and knowledge of coals, failed to intro- 
duce them into public use at a rednction in their price, as he promised 
he wonld, and no inland coal will do so, however much its introduc- 
tion into the metropolis may interfere with the sea-born supply. His 
railways are not always the best or most profitable, and we think he 
has made a mistake also in becoming chairman of any railway com- 
pany. Robert Stephenson, with a higher education is more calm and 
self-possessed and makes a better witness. Walker, sbarp, quick 
and clever, may always be relied upon for all he undertakes, Sir 
John Rennie, however, possessed of all the knowledge on the subject, 
cannot stand the badgering of counsel and forgets his professional 
service in his gentlemanly feelings. George Rennie is too retired 
and modest to make known his extensive information and much 
mechanical knowledge under the ordinary examination of counsel —he 
must be drawn out, and thus makes an honest, conscientious, and intel- 
ligent witness. Young Brunel is clever and self-possessed, and would 
not be easily put down. Locke’s testimony would look hard, matter-of- 
fact, and solid—economica} in all its parts. Giles is hasty, anxious, 
but determined not to be put down; Cubitt, quiet, calm, and firm. 
Vignolles, energetic and fiery, looking the very personification of 
some new and wild theory, to be put into immediate practice by his 
instrumentality, would rather astonish his audience by bis bold expos- 
tulations and warm support-of them, than convince by his arguments 
and facts, except in matters of detailed and minute expense in practical 
experience—his evidence lias, however, been largely counted on by 
his employers. Braithwaite is a clever machinist, with an inquiring 
miud; and, in our opinion, has been spoilt by being made a railway 
engineer; inthis latter position his only experience is the Eastern 
Counties line, and his declaration of the correctness of his original 
estimates for the whole line to Yarmouth, made at a public meeting a 
year and a half after obtaining the act, will hardly add to the 
confidence of the public in his future undertakings; his self- 
opinion and readiness willalways support him, whether as a witness 
or advocate. Bidder is, perhaps, the most perfect witness; for 
though Rastrick has the hardest mouth of any, and the most impur- 
turable determination not to be beaten—yet Bidder, with all the saine 
pertinacity has, in addition, an eifrontery of manner (however unin- 
tentional) which defies the most resolute opposition ; Gibbs is honest 
and straightforward, and having bouglit his experience on estimates 
somewhat dearly on the Croydon, would never again deceive himself, 
or others.” 


Year Book of Fucts. London: Tilt and Bogue. 1843. 


This very useful annual abounds with a store of information ex- 
tracted from numerous scientific periodicals and daily papersof the past 
year, and which exhibits the progress of science during that period. 


A Hand Book for Plain and Ornamental Mapping and Engineering 
Drawing. By BExJAMIN P. Witme, C.E. Part 1V. 


This part, like the previous numbers, contains some useful exam- 
ples for reference; among others are sections of stratified rocks, 
titles for maps and designs, Gothic letters, Xe. 


See 
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NOTES ON STEAM NAVIGATION. 


Slide Valves.—As the formule we gave on a former occasion in 
reference to the effect of any particular quantity of lap on slide valves, 
have not, we understand, been thoroughly uaderstood by the less 
scientific portion of our readers, it may be useful to reduce them to 
the form of common arithmetical rules. 


To find at what part of the stroke the steam is cut off. 


RurE.—Divide the cover on the steam side by half the stroke of 
the valve. Find by a table of natural sines the are whose sine is 
equal to the quotient. Take the double of the are thus found and 
subtract it from 90°. Find (in the same table) the sine of the ree 
mainder; add ! to the sine thus found, and multiply the sum by half 
the stroke of the piston. The product will be the space travelled 
over by tlie piston before the steam is cut off. 


To find at what part of the stroke the exhaustion passage ts closed. 


RuLE.—Add the cover on the steam side to the cover on the exe 
hausting side, and divide the sum by the length of the valve stroke. 
Find the are whose sine is equal to the quotient. Take the double of 
this are and subtract it from 90°. Find the siue of the remainder, add 
one toit, and multiply the sum by half the stroke of the piston. The 
product is the space passed over by the piston before the exhausting 
passage is closed. 


To find at what part of the stroke the exhaustion passage is opened. 


RorE.—Subtract the cover on the exhausting side from the cover on 
the steam side. Divide the remainder by half the length of the 
valve stroke. Find the are whose sine is equal to the quotient. Sub- 
tract this arc from 90°, and find the sine of the remainder. Add 1 to 
it, and multiply by half the stroke of the piston. The product is the 
space passed over by the piston before the exhaustion passage opens 
at the opposite end of the cylinder. 

All dimensions must of course be taken in the same measure, 
whether feet or inches. If the eccentric be so placed as to make the 
steam port be considerably opened at the commencement of the 
stroke, or so as to give a considerable lead as it is termed, the amount 
of the lead must be added to the cover on the steam side. 

Covering boilers with bricks.—The iron platform above the boiler on 
which the coal generally rests, becomes quickly worn away by oxida- 
tion, and the boiler beneath it is generally much injured from the same 
cause, the whole top of the boiler being necessarily inaccesible, 
thereby imposing an insuperable obstacle to paintiog and even to 
inspection. To obviate these evils, as well as to prevent the escape 
of the heat, a covering of bricks set in Roman cement was some vears 
ago applied to the boilers of the steam vessel Tagus, and has been 
found to accomplish its purpose effectually. Upon this covering of 
bricks the coals repose —the expence of an iron platform, and what is 
more important, the expence and inconvenience consequent upon its 
constant repair have thus been avoided, the shell of the boiler is pre- 
served from corrosion, the intolerable heat of the coal boxes is 
obviated, and fuel saved by the conservation of the heat. The expe- 
pedient is an exceedingly economical one, and we look upon it as 
effectual and judicious in every respect. 

We have received another letter from Greenock, signed J. G. 
Lawrie, respecting the formula we gave in our Noles on Steam Nu- 
vigalion, respecting the heat contained in surcharged steam, and in 
which our correspondent says, * I again assert, in the face of the de- 
nial in your last. number, that the formula is misapplied.” The best 
mode, perhaps, to refute the alleged misapplication, is to investigate 
tlie question by an independent method, in order to see whether the 
same results are obtained ; and should our readers afterwards conclude 
that the total misapplication” applies rather to our correspondent's 
correction than to our original statement, we are at least not respon- 
sible for the discourteous manner in which the intimation is conveyed. 

(1) When air is heated, it expands, and the increments of volume 
are proportional to tlie increments of temperature. Every increment 
of 1° in temperature produces an increase in volume 4; part of the 
bulk of the air at 327. This rule has been found to apply to steam 
out of contact with water.—(Thomson on Heat.) : 

(2) The specific heat of steam out of contact with water is inversely 
as its specific gravity, and at 212 and saturated is 847. From these 
data, the amount of advantage derivable from the use of surcharged 
steam may be computed. 
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Let “= temperature to which the steam is raised out of contact with 
water. 
s = mean specific heat of the steam between the temperatures 
212? and z’. 
v= the volume of steam at the temperature //'—the volume at 
212? being 100. 
z= the volume of the same weight of steam at 92^, supposing 
that it could be cooled to 32? without condensing. 
h= heat required to raise 100 volumes of steam from 212° to / 
b = weight of water in 100 volumes af steam at 212°. 
€ — heat required to raise the temperature of a quantity of water 
Ein JS 
À' = heat required to generate from water at 60^ a quantity of 
steam equal in volume to v — 100. 
From (1) we have z + x X yt, (212 — 32) = 100 or (since 41; = 
*002088) z + x x :002083 x 180 = 100 : + x (1 + 87494) = 100 
100 
137494 


From (1) also we get v = 100 + 2 X *002088 (// — 212) which by 
substituting the value of x previously found becomes v = 100 + 
+2088 (// — 212) 

137494 
From (2) we find 100 : v : 


€ *8470 
ture 2’ which is therefore 1o 


or g= 


DC847 : specific heat at the tempera- 


hence 


8470 
SEL Ca + ‘S47 ) or by substituting the value of v. 


001764 (/ — 212) 


e= i ($47 E Tene $47 
2 000882 (r — 212) 
oe 137 494 


But 2 = (/ — 212) s e, which by substituting the value of s 
becomes 


| ama ep 000882 (/' — 212)?) 
pz deng—cim TL 

Now the addition to the volume of steam produced by heating it from 
9083 (t! — 212) 
volume, may be found by this proportion 

, 2088 (i — 212) *002083 (?! — 212) b 

; 137494 — 137494 

= weight of water in a quantity of steam, whose volume at 212 is 


v — 100. Hence, supposing the latent heat of steam to be 1000? we 
have 


212? to’ = v — 100 — and the water in an equal 


NOOR Gi: 


002083 (//— 212) _ 23954 (ü — 212) 
1:37494 Tr 137494 

Now since 4 = heat required to produce an additional volume of 
steam equal to v — 100 by heating the steam out of contact with 
water, and since h’ = the heat required to make the same addition to 
the volume of the steam by generating it from water, it follows that 
the saving of heat by using the former method is 4' — 2 

2:3954 (// — 212) c { S 54, 900882 (/ 212) = 
= ——____—_——_ — S47 (à — 212 a 
m 197494 ( Pu 137494 
1:2308 (¢' — 212) — 000882 (/' — 212) ° c. 

137494 

The weight of water in steam equal in volume to v at 212? is evi- 


h = (1000 + 150) c x 


which reduced = 


dently b consequently the heat required to generate from water 


v 
100 
steam equal in volume to t, is boo 2 d 
00283 (// — 212) 

137494 ) 
And this being reduced gives the whole heat required to raise steam 
equal in volume to v from water 


__ 1581: 181 + 23954 (// — 212) 
E 1.87494 c 


which by substituting 


the value of b becomes 1150 C a 
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consequently by thi ji EE : 
the icis en uomo Pe T p- 
yahe — 137494 1 ON : 
15817181 + 93954 (d — d — 319) 2 by substituting this be- 
comes 
1:2308 (// — 212) —000882 (# — 212) ? 


If the steam be heated to 600? then / = 600", and the formula in 
such case gives the saving equal to about +th of the whole fuel used. 
Our former mode of determination gave the saving at 5, or } very 
nearly. The minnte difference ariscs from the specific heat having 
been in the one case supposed to be uniform, and in the other to vary 
inversely as the specific gravity. 


SEWERS OF THE METROPOLIS. 


To the Worshipful Her Majesty's Justices and Commissioners of Sewers 
Sor Holborn and Finsbury Divisions. 


UN the last month's Journal we offered some observations on the 
construction of sewers, and reserved the examination of other por- 
tions of Mr. Donaldson's address and Mr. Chadwick's report for 
another occasion. Since writing those observations, we have had put 
into our bands a very able report drawn up by Mr. Roe, the surveyor 
to the Holborn and Finsbury divisions of sewers. As this report so 
fully enters into the subject of “flushing,” we abstain from offering 
any remarks of our own, but leave it in the hands of Mr. Roe, whose 
experience on the subject, enables him to report upon it far better than 
we could have done had we attempted it: by a reference to the en- 
graving of Mr. Roe's flushing apparatus, given in the last September 
number of the Journal, Mr. Roe's report will be better understood, 
and to all those of our professional readers who may take a deep in- 
terest in the question, we strongly recommend tbem to inspect the 
apparatus fixed in the sewer of Hatton Garden, opposite the office of 
the Commissioners of Sewers of the Holborn and Finsbury divisions, 
by an application to the Clerk of the Commissioners, we feel assured 
that any member of the profession will meet with the same courtesy 
that we did, and obtain permission to inspect the apparatus. 


At the Court, held Oetober, 1812, an order was made “ihat the surveyor 
prepare and lay before the next court, a Report as to the result of the use of 
flushing apparatus for cleansing sewers, with an account of the expense in- 
curred, and probable saving to the Commission, and embracing the general 
improvements in drainage that have been adopted by this Commission." The 
surveyor, in obedienee to that order, has prepared a report, which he begs 
respectfully to lay before you. 

Several honourable Commissioners at the last court having expressed a de- 
sire that the surveyor should give as full explanation as possible of the me- 
thod of flushing, and as to what effect it would have upon sewers having 
little or no fall in them, aud upon private drains, it seems necessary to enter 
into some detail of tlie eause of flushing being suggested from the necessity 
that exists for using some artificial method to clear large portions of the 
sewers from the foul deposit that aecumulates in them. 

The Holborn and Finsbury divisions are peculiarly situate as having no 
immediate connexion with the River Thames as an outlet, the waters from 
these divisions having to pass through one or other of the adjuining districts 
of the city, the Tower Hamlets or Westminster, before reaching the river. 
The sewage of the Holborn and Finsbury divisions has therefore of neecssity 
been formed to such outlets as the other districts presented for use; and 
these formerly being put in without a due regard to an exten lel drainage, 
the sewers of your Commission have not had the benefit of the best fall that 
could have been afforded to them. Of late years, the adjoining distriets 
have lowered many of their outlets; Lut to alter the existing sewers of your 
Commission to the amended level, would require the rebuilding of about 
323.766 feet of sewer, at an expense of about £200,000, exclusive cf the cost 
of connecting sewers where the cutting would be deep, and of connecting 
existing surface and house drainage with them, which would make the total 
amount of cost nearly a quarter of a million. Sill, as the lowering uf those 
outlets has taken place, you have availed yourselves of them to a eonsiderable 
extent ; witness the line of sewer to Holloway, the City Road line, the Gos- 
well-street and Golden-lane lines, and several others, varying in length from 
one to four miles. 

The city, some time since, sent to ask you, as data for the improvement of 
their sewage, the depth of sewage which it would be desirab'e ultimately to 


12 


$8 


obtain at the junction of their district with yours ;—your answer was, “the 
greatest depth that can be obtained.” In lowering their outlets, the city 
have accordingly afforded the greatest depth they could; the Tower Hamlets 
express their intention to do the same, The covered portion of the Holborn 
and Finsbury divisions appears to be greater than any other district north of 
ihe Thames, the return of houses rated to the sewer rate in 1833, as made to 
the House of Commons, showing an excess of 723 houses above the West- 
minster district. 

1n the Holborn and Finsbury divisions there areabout 98} miles of covered 
sewers for house drainage, exclusive of several miles in length built by indi- 
viduals, previous to the present regulations being made ; there is also ahout 
183 miles of sewage for the surface drainage, and ahout 10 miles of open 
sewers. 

In a large proportion of the covered sewers from various causes, accumu- 
lations of foul deposit obtain. These accumulations existing beneath the 
streets in a state of ferment for many years, were a cause of much disagree- 
able and unhealthy effluvia, and were a further annoyance to the public by 
choking up the private drains when they attained to any considerable quan- 
tity. The remedy for the evil, when complained of, was only to be had by 
raising the noisome substance in pails to the level of the street, and carting 
it away ; a process which, iu itself, was subject to many manifest objections, 
and made the breaking up of the pavement and roads, and the consequent 
obstruction of public thoroughfares, unavoidable. 

On a general examination into the causes of deposit, one thing that ar- 
rested attention was this, viz. that in sewers of the same form and with the 
same fall or inclination, a different degree of accumulation was found to exist. 
In some instances this difference was occasioned hy the common run of 
water being greater in quantity in one sewer than another. In other sewers 
the current of water coming in, where old sewers improperly met at right 
angles, was found to cause, at the junction of the two streams, an obstruction 
to the flow along the main line, and here deposit accumulated; and where 
the collateral sewers were connected with the main line at right angles and 
at different levels, the obstruction was still greater; for example, in one in- 
stance where the collateral sewer was 3 feet above the level of the main line, 
a deposit was formed of a foot in depth, extending in a shoal up the stream 
to the length of several hundred feet from the point of junction, while below 
that point the sewer was perfectly clear. It was also observed, that where a 
gully neck delivered the surface water of the street or road into the sewer 
through the crown of the arch, an obstruction was caused in the sewer and 
deposit accumulated largely on the up-stream side. The whole of these ob- 
structions tended to lessen the capacity of the main line of sewer, The ine- 
quality of the bottom of many sewers, and the little fall in others, were 
causes of accumulation of deposit, and the common run of water in many 
sewers was found to be insufficient to carry the deposit away. 

To remove accumulations from the sewers in a way less offensive than the 
prevalent mode, to construct the sewers on such principles as were likely to 
Jessen the cause of the formation of deposit, became subjects of consideration. 
Levels were taken through the Holborn and Finsbury divisions, to ascertain 
the practicability and expense of remodelling the sewers and rebuilding them 
at the lowest Jevel which the outlets would afford; but it was found that the 
Jevel was such as would not give that fall to the sewers as would secure the 
passing off of the foul matter with the common run of water, and that the 
utmost that could be obtained would be the natural cleansing of one-half of 
the sewers, while the remaining portion would still require artificial aid. The 
cost of lowering the sewers to obtain this partial relief would be, as before 
stated, nearly a quarter of a million sterling. 

This result the surveyor communicated to Mr. Donaldson, the chairman of 
the Westmiuster Commission, who, on examining in July 1840, the flushing 
apparatus now in use, agreed that it would do well for old sewers, but ex- 
pressed a desire that all new sewers should have such a fall as not to need 
flushing. 

There being a current of water of greater or Jess quantity in all sewers, in 
some constant, in others periodical, the idea presented itself of turning this 
ordinary current to advantage in preventing the accumulation of deposit; 
and to do so, the use of dams at certain distances asunder, to collect heads of 
water, was thought of. 

A series of experiments was commenced in order to ascertain what ve- 
locity could be obtained, and how far such flushes of water would maintain 
velocity sufficient for the purpose required. These experiments were made 
with hoard dams fixed in the sewers, and the results led to the conviction 
that the deposit might be removed at less expense by this than by the pre- 
valent method. Ia making experiments it was observed that the effect was 
the greatest when the dam was removed the quickest. Sufficient data having 
been acquired, the matter was laid before you, and a great number of open- 
ings were directed by the Board to be made in various sewers having different 
degrees of accumulatic A, that you might personally see the effect of the plan 
on an extended scale. / The result proving satisfactory, you encouraged the 
idea, and several of your body made very valuable suggestions upon the 
various methods of appli 2tign which were brought before you ; and a report 
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was directed to be made upon the system of flushing, and on other suggested 
improvements which you were pleased to adopt. In that report it was stated 
that the average yearly cost of cleansing was about 9007. per annum. To 
this there would in future have to be added the cost of cleansing such sewers 
as had not then been cleansed, but in which deposit was accumulating, and 
in time would need removal. An example of this class of sewers may Le seen 
in the extensive sewage on the Whiskin estate, Clerkenwell. These sewers 
have heen built about twenty years, and have not required cleansing until 
this winter. The difterent degrees of accumulation in these sewers show 
also many of the causes of accumulation where sewers are well built and 
have a good fallin them. For instance, the sewer in Meredith Street having 
a constant flow of water turned through it from St. Joha Street Road is kept 
free from deposit, whilst in the sewers in Whiskin Street, Skinner Street, 
Coburg Street, and the upper part of Gloster Street, the common run of 
water being too small to keep them clear, deposit accumulates; and in the 
lower part of Gloster Street, where the junction with Meredith Street was at 
right angles, the deposit had accumulated to nearly twice the depth that it 
had done in the other sewers. Of this class of sewers that would gradually 
come under the necessity of cleansing, there is about 97.498 feet, which, esti- 
mated at the quantity of deposit contained in the ahove named sewers, would, 
by the old method of cleansing, involve an expense of 2417. per annum, in 
addition to the sum before named. 

Iu the Report before named, it was stated that if the average sum which 
the cleansing then cost was applied for seven years, and the cleansing done 
by flushing, the apparatus and side entrances might be fixed to the sewers 
without any extra charge whatever, and the public would, at the end of that 
period, derive the benefit of a saving of nearly 8007. per annum, besides se- 
curing, during those years and for the future, a saving of 300l. -per aunum in 
the item of cleansing, which the Commissioners had eflected under their then 
existing contracts. The flushing system being adopted by you, the method 
of carrying it out was ordered to be as follows, viz. that when a sewer was 
complained of and required cleansing, the foul deposit should be flushed 
away, and apparatus fixed to enable it to be kept free from accumulations of 
deposit iu future. The result to this time is as follows. Since the com- 
mencement of the system of flushing, the foul deposit has been washed away 
from about 16 miles in length of old sewers, on which have been placed 59 
side entrauces and 67 flushing gates. After deducting from the cost of 
removing this deposit by the old method, the expense of all the side en- 
trances and flushing gates, there remains a saving of 4£5/. 13s. 6d., and the 
side entrances and apparatus are furnished for future use. These sewers are 
about 2-7ths of those that appear to have deposit accumulate in them ; and 
2-7ths of the average annual cost of cleansiug by the old method would be 
3261. 17s, The annual cost for men to work these gates is 1067., forming a 
saving of 2202. per annuni on these 2-7ths of the sewers. The total cost of 
flushing apparatus to these 2-7ths of the length of the sewers has been 434. 
thus whenever that apparatus should require renewing, the amount of two 
years’ saving will renew the whole. Itis not likely they will require renew- 
ing for between 30 and 40 years, if then. It is very probable that the 
interest of the saving will keep the apparatus renewed. There is also the 
saving to individuals of the cost of cleansing [private drains, which, by the 
system of flushing, can never become choked by accumulations in the sewers 
as heretofore ; and when it is considered that many sewers required cleansing 
every fifth year, the amount of expense and annoyance must have been cou- 
siderable. Another benefit has been the avoidance of breaking up the pave- 
ment and roads, the cost of replacing which for holes that must have been 
made to cleanse the sewers that have been flushed, would have been 370i. 
The raising large quantities of foul! deposit to the surface, to the annoyance 
of the inhabitants and passengers, has been prevented. And the side en- 
trances and flushing where they occur have afforded facilities for the men to 
rake the deposit from old gullyholes into the sewers, from whence it is 
washed away, thus preventing the breaking up the paving round the gully- 
holes, and a saving in the article of cartage of the deposit. In one year aud 
a half the saving from this cause in the amount paid for reinstating paving 
round the gullyholes alone has been 1017. 8s. 42. A misconception appears 
to exist that each flushing gate requires a man to look after it; it may not 
therefore be irrelevant in this place to state that one man will be able to look 
after and manage all tbe flushing gates that may be placed in a district con- 
taining 15 miles of sewer. 

With respect to private drains, the flushing gates are placed on sucha 
principle that, if the whole of them were shut for twelve months together, 
the houses draining into the sewers would uot be at all affected by the water 
in the sewers ; but these gates are never sbut except periodically to collect a 
head of water, and after the head is let off the gate is fastened back, so that 
no obstruction whatever is caused any where by the application of tbe sys- 
tem of flushing. At present, as above stated, the flushing gates are placed 
in such a manner that if kept shut for montbs together, the water would not 
enter the private drains; but the result of experiments made upon this point 
was such as induces the surveyor to state it as a matter wortby future con- 
sideration.! 
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Several houses by the side of the open part of the River Fleet at Kentish 
Town, have drains from their privies emptying into the sewers; these drains 
were nearly filled with privy soil, which exuded and presented a most filthy 
spectacle along the side of the open sewer. A wooden flushing gate was 
constructed to pen up the water which rose gradually to such height as to 
completely fill the drains. The gate being very large, was made to upen 
suddenly, by the simple principle on which the drag chain of a wagon is 
loosened. When the head was up the gate was opened. and the water rushed 
away. The effect upon the drains was, that the sudden withdrawal of the 
water brought out with it, the soil with which they were nearly filled, and 
left them in as clean a state as they were when first built. It also drew away 
all the soil and filth from the open sewer, as far as the head of water ex- 
tended. Since the flushing gates have been fixed, particular notice has been 
taken what the effect is upon neighbouring districts, through which the 
waters of these divisions pass before they reach the Thames. The depth of 
the deposit was measured at every hundred feet length before using the gate ; 
in one instance the length measured was 2440 feet before reaching the main 
outlet to the river. The gate was then shut, and a head 2 ft. 6 in, in height 
obtained, containing about 208 hogsheads of water; this head was let off, and 
then the whole length of sewer was again examined, when it was found that 
the deposit had Leen washed away in the whole length. In another instance 
the head of water was 3 ft.in height; and this was found to wash deposit away 
for the whole length of 3250 feet, that being the length from the gate to the 
main outlet. The total length of continuous sewer that a head of water at 
one flushing gate would serve to keep free from accumulations, has not yet 
been ascertained, the greatest length by experiment being 3250 feet, as just 
stated; but from the velocity of the current when it reached the extreme 
end, and the depth of water the head furnished at that point, the surveyor 
has not the slightest doubt but that more than a mile in length of continuous 
sewer might be kept clear by the use of one flushing gate. 

But the washing away below the gate is not the only benefit derived from 
heading up water by flushing gates, for the effect which took place, in the 
manner named in the private drains at Kentish Town, is also beneficially 
felt at the heads of sewers, and in other situations. The drains from the 
houses in Eagle Street, Red Lion Square, enter the sewer near the bottom, 
so that this sewer has required cleansing as often as twice in five years, the 
depth of deposit being one foot and upwards; this sewer is nearly on a dead 
level for 300 feet. There is a flushing gate placed sa as to head up water in 
this sewer to a height of one foot eight inches, so that when there was 11 
inches of deposit, there was nine inches of water standing over the soil. 
The head of water was let off, and it wasfound that an average of 31 inches 
in depth of deposit had been drawn away with the water from 300 feet of 
sewer by this one head. 

The accumulation of deposit in this sewer is prevented by this process, 
which occupies a man rather less than one day in the year. The East Long 

Alley, and part of the Moor's Alley sewer, have bottoms of the most irre- 
gular description ; the cleansing the deposit from these formerly cost on an 
average 167. per annum: the accumulations are now kept down by a flushing 
gate of three feet in height, penning up the common run of water; to work 
which, occupies a man rather less than three days in the year. 

The open sewer at the back of Glo'ster Street, Hoxton, was former!y so 
offensive in the summer season, that one of the inhabitants, frum that cause 
only, petitioned for leave to arch over, at his own expense, the portion op- 
posite his premises, which was accordingly done. But since you have placed 
a flushing gate m the covered sewer which empties into this open sewer, the 
use of that gate has not only kept down the accumulations in the covered 
sewer, hut has had the effect of keeping the open sewer in question clear for 
its length of several hundred feet, thus preventing the dangerous nuisance 
which formerly existed. The saving in this instance is greater than that 
named as effected in the East Long Alley sewer. 

In regard to the effects of flushing the deposit into the river Thames, the 
surveyor has made observations, and taken measurements, which enable him 
to arrive at the conclusion, that rather more than 14-15ths of the soiland 
impurities that entered the sewers in the Holborn and Finsbury divisions, 
was washed to the Thames by occasional rains, and the common run of water 
in the sewers. 

That much road drift is swept through the gully grates into the sewers is 
certain. In Bedford Place, which has been lately flushed, the depth of de- 
posit was nearly four feet ; and amongst this was found a layer of road drift 
in one part, nine inches in thickness. 

In concluding this portion of the report, it may be in general ob- 
served, that if there be running through a sewer, a sufficient body of water 
with sufficient velocity to prevent deposits, ¢ha/, of course, is the best ar- 
rangement. But such an arrangement can only be obtained in main lines of 
sewers, unless a considerable expense be incurred in the purchase of water ; 
and this expense would far exceed the expense of cleansing by flushing. 
But where there 1s nota run of water of sufficient body to keep the sewers 
clear, there is, and must be, a deposit. 
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A convincing proof of this appears in the sewer, ina part of Holborn, 
which is in the Westminster district, and which is connected with the Essex 
Street sewer, which has been lowered from its outfall at the Thames into 
Holborn, and thence along Museum Street, Bloomsbury, to the boundary of 
that district; to which point it was completed in 1839. Yet with thead- 
vantage of a connexion with a sewer lowered from the Thames, and at a point 
very little more than a mile from the river, this part of the Holborn sewer has 
a cunsiderable accumulation of deposit in it. 

The New River Company expressed their willingness to supply water at 
certain seasons at a moderate expense to your Commissiun. where it might 
be needed for flushing ; but at present, the common run of water, by being 
penned upat intervals, has heen found sufficient for the purpose. The use of 
flushing gates, supplies the want of a sufficient fall in the sewers, and also 
the want of a continuous and sufficient flow of water at a much less ex pense 
than the cost of the prevalent filthy method of clearing the sewers from ac- 
cumulations of deposit. 

Where there is not a sufficient fall and flow of water, then by damming up 
the common run of water and letting it off suddenly, an artificial fall of the 
water is obtained, which answers the purpose. The ordinary fall at which it 
is required that sewers shall be put in at, is about 53 feet for the half mile; 
there are, however, cases where such a fall cannot be got: it is found at 
Eton, for example, that a fall cannot be got of more than two feet in half a 
mile, and in parts of Hamburgh not even of half that height. Under such 
circumstances, unless there be a large body of water, with an adequate flow, 
there must be a deposit. It is in such cases that the flushing apparatus. 
collecting the common run of water supplies a remedy. Jf a continuous 
line of sewer were formed on a dead Jevel, and if the water be raised by a 
dam 53 feet, then when the water is discharged, it has the effect of sweeping 
away silt, or of keeping half a mile of continuous sewer clear from depusit, 
producing the same effect as a fall of 53 feet in the half mile with a contin- 
uous flow of water. 

When the surveyor first suggested the present method of application to 
the principle of flushing, he asked your permission to take out a patent for 
it; but your opinion being that it should be left open for the use ot any who 
might wish to adopt 1t. he did not proceed therein; as from its promising to 
prove a saving of considerable amount to the publie at large, you as a publie 
body did not wish a monopoly to he made of it ; and in accordance with this 
spirit other Commissions of sewers were invited to inspect it. 

Many persons, interested in sewage, have looked at the flushing apparatus 
used in these divisions, and the surveyor heing desirous of the best possible 
plan, has always expressed his wish ihat any one would suggest anything 
that might answer the purpose better, but as yet he has not been favoured 
with any suggestion on the subject. Much approbation was espressed by 
many, and one surveyor of sewers considered it clever; Mr. Lindley, who is 
employ ed to Jay out the new sewage for Hamburgh, expressed his high satis- 
faction with the plan, and at the clean state in which the sewers are kept by 
its use; and considered the curved junctiuns as an excellent engineering 
work: and the form of your gullies and sboots the one that should be gene- 
rally used. Captain Vetch. wha has been employed to lay out a plan of 
sewage for Leeds, suggests flushing for general use, and expresses his inten- 
tion of using all the improvements you have adopted, in every place where 
he has any influence. 

It is interesting to find that the principle of flushing has been in constant 
practice for 400 years at Eton College, during which lung period the sewers 
have been kept free from accumulations of deposit by its use. + Sluice boards 
are used to keep up a head uf water; these are drawn up witha windlass, 
but the form of flushing gates used by you is about to be adopted at Eton. 

In a communicaticn, from a gentleman, the surveyor sent to France to 
examine the sewers there, it is stated that there are In Paris about 90 miles 
in length of covered sewers, the whole of which are constantly and regularly ` 
flushed by the use of wooden dams, employing upwards of 80 persons. These 
flushings with wooden dams, do not, however, clear the bottoms of the sewers 
from a heavy black deposit which is therefcre scraped together, and got by 
hand to the main line of sewer, where a sufficient head of water is obtained 
to wash it away. Now, if the method of flushing used in the Holborn and 
Finsbury divisions was adopted in Paris, six men wculd be sufficient to 
manage the whole of the gates; and from the very superior effect obtained 
by the method you use, the whole of the deposit in every sewer would be 
washed away without the latour at present used. ! 

The Surrey and Kent Commission have, 1 am informed, used side entrances 
to some of their sewers for years; these were covered by a stone, but since, 
Mr. Ianson, one vf the surveyors to that Commission, has seen the safety 
grating used in your divisions, he bas introduced them for the use ot their 
side entrances, and, | believe, one or both vf tbe uther surveyurs to that 


Commission have done the same. 


1 The same principle, upon a large scale, has also been in use for many 
rears for scouring harbours and removing bars, as may be seen at Dover, 
amsgate, &c,— Er. 
12s 
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Another improvement that you have adopted, is a form of gully hole and 
shoot, constructed with radiated brieks, the shoot being half a brick in 
substance. The form of these is such as to deliver the water and deposit 
from the surface of the streets into the sewer, in such a direction as to cause 
no obstruction to the flow of water along the sewer. 

There have been 690 gullyholes and 13.060 feet of shoot built after this im- 
proved manner; the saving in expense is £2149 IIs. 9d. 

An improved form of grate was also adopted, by the vse of which there 
has been a saving of £422 12s. 6d. effected." 

The adoption of the present method of cleansing the gullyholes, intro- 
duced in the old system, has eflected a saving of £200 3s. 2d. 

By the improvement in the form and construction of new sewers, a saving 
of £1094 6s. 6d. has been effected on 14,591 feet length of sewer. In no case 
has the curved form of sewer failed ; nor were there any struts at all in the 
new sewer lately built from near Thornhill Bridge to the Molel Prison; nor 
any left in, as none were required. 

Every engineer and scientific person must agree that curved work for 
sewers is stronger than upright walls, where the substance of material is 
equal, By the use of curved work, you have been enabled to adopt a sewer 
for the use of short streets, by which a saving of nearly 5s. per fuot lineal is 
effected from the ecst of your second size sewer, which, when the great 
length of sewers required in situations where this sewer will suit, is con- 
sidered, the item of saving will be found ultimately to reach a very consider- 
able amount. 

Of the benefit of curved junctions and proper curves to turns in sewers, it 
would seem needless to utter one word ; and whether it be better for water 
condnits to have turns with curves, or turns with angles, it could searcely be 
expected that there would be two opinions ; and in sewers where the water is 
loaded with foul matter, surely the less obstruction there is to the current 
the better. Besides, curved junctiuns are in reality a saving of expense to 
the publie, by preventing occasions of obstruction where deposit would other- 
wise accumulate. 

To illustrate this, take the capital letter T, the head of the T to represent 
two sewers, the currents of water in which meet at the point where the up- 
right portion of the T touches the head thereof, and then flow down in the 
direction represented by the stem or upright of the T; this seems bad 
enough ; but a little way along the left portion of the head of the T let 
another line be drawn perpendicular thereto; this will represent a sewer 
coming in at right angles with a considerable flow of water, adding to the 
obstruction formed by the meeting of the other two streams, it being only 
six feet from that adverse junction; and the natural consequence is, thata 
very considerable accumulation of deposit has taken place. And if two 
other lines be drawn across the last perpendicular line, each of those lines 
will represent two sewers coming into tbat main line at right angles and op- 
posite to each other, so that the water falling from the sewer or the highest 
Jevel not only meets and obstructs the curreat of water in the main sewer, 
but presents an obstacle to the flow of water from its opposite neighbour, 
hence considerable deposit has formed in the latter ; such consequences ac- 
cruing from junctions at angles, entail a perpetual expense upon the public 
in the removal of deposit. 

The abeve is a description of part of a new line of sewer and its junctions, 
built within the last seven years. 

The next improvement which the surveyor has to report upon is, the adop- 
tion of side entrances to new sewers in lieu of mau-holes or apertures, as 
formerly used. In the 21,621 feet of new sewer built by your Commission, 
since this improvement was adopted, side entrances, and such flushing gates 
as was deemed necessary, have been placed in lieu of apertures, and the 
saving by so doing has been £1319 11s. In the 21,045 ft. of sewer, petitioned 
for and built by individuals after the same manner, a saving to them of £782 
has been effected, after allowing 25 per cent as their profit, or the amount 
which a builder might think he could save by doing his own work, instead 
of paying for it at your contract prices. The avoiding breaking up the 
pavement or roads, and other advantages which the use of side entrances 
secures, the surveyor named in his former report on this subject. 

The total saving by the adoption of flushing apparatus, and of the other 
improvements named in this report, in about two years, is £6443 19s.; and 
2-7ths of the sewers that require artificial aid in removing deposit are pro- 
vided with side entrances and flushing apparatus for future use. 

On the whole, the amount of immediate saving which it was calculated 
would be effected by your adoption of the improvements herein named has 
beenexceeded; aud this will be the case with the perpetual annual saving ; 
experience showing that by flushing sewers with water, a saving of nearly 
two-thirds may be made from the cost of the old method of removing de- 
posit. But the fact which is of more importance, in a sanitary point of view, 
than the expense of removal is, that instead of the two or three thousand 
tons of refuse, which may be removed tor £1000 or £1200 per annum, re- 
maining for years decomposing in the sewers, and generating miasma which 
penetrates the houses and creates disease there, and escapes, and is diffused 
in the streets amongst the passengers, the deposit would by the flushing ap- 
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paratus be removed, with sufficient rapidity to prevent any extensive deccm- 
position or any smell. 

The men engaged in cleansing the sewers have a more healthy employ- 
ment; the laying cut of large quantities of foul aceumulations on the sur- 
face of the streets, which was formerly the practice, is avoided ; the pave- 
ments of the streets are undisturbed ; the putting in drains surreptitiously is 
easily detected ; private individuals are saved from the annoyance of having 
their drains choked, and the expense of cleansing them in consequence ; aud 
these are considerations of future expenditure in sewers, which your syste- 
matic adoption of these and other improvements will influence, so as to 
render your having done so one of those circumstances, the great and bene- 
ficial consequences of which will be felt, not only in these kingdoms but in 
every civilized nation in the earth. 

In conclusion, I respectfully beg permission to make a few observations 
upon the address of the Chairman of the Westminster Commission, lately 
published and circulated, in consequence of the late sanitary report of the 
Poor Law Commissioners. At page 30, there is a paragraph, as follows— 
t The truth is evident, that the Secretary of the Poor Law Commissioners 
has heen content to inform himself, in respect of the Metropolitan Sewage, 
by special deference to the opinion of one individual, whose object has been 
to give himself importance, by vaunting his own contrivances, by exalting 
his own Commission, esaggerating his own success, and with unbecoming 
holdness casting unjust reflections on the adjoining Commissions, traducing 
the competency of his brother surveyors of the surrounding jurisdictions.” 

Jn the first place, I beg to state that the first communication I had with 
the Secretary of the Poor Law Commissioners, on this subject, was his sending 
to me to give information as to sewerage, his questions being founded upon a 
printed copy of my report to your court, in April, 1840; the only information 
I gave him appears in the Report, at page 373, to part of page 378, and a 
quotation at page 61, on the quantity of deposit passing from the sewers to 
the Thames. 

I never endeavoured to show the superiority of the regulations of this 
Commission, by coraparing them with those of other Commissions; and in 
the few observations 1 made as to the methcds adopted in the neighbouring 
districts, I endeavoured to show that improvements were in progress. 

After my interview with Mr. Chadwick, I informed the surveyor of the 
Westminster sewers that 1 had been examined, and expected he would be 
sent for. Finding from a letter of Mr. Kelsey, the surveyor of the City 
sewers, that his feelings were much hurt, and that he attributed much of the 
Secretary's blame to me, I wrote to him, and he sent me an answer. trom 
which the following is an extract. 


* DEAR Sir, 

** Did my letter to the Poor Law Secretary produce no other result than 
your communication, 1 should feel highly gratified, for it has entircly dis- 
abused my mind of an impression which is by no means confine] tu myself. 

“ With your leave, I will show your letter to a gentleman, whose father 
is connected with another Commission of sewers, for itis well that the ill 
impression should be counteracted. 

It is much to be regretted that the course which you supposed would Le 
taken was not taken, 2 but advocates of any particular system never want to 
know the whole truth, but only just as much as can be bent to suit their 
object.” 


And ] have been informed that Mr. Dowley, the surveyor to the Westmiu- 
ster Commission, never considered that anything personal to him or others 
was meant by me at all. 

In answering the questions of the Poor Law Commissicners’ Secretary, I 
cast no reflection or said one word on the competency of any one: and it is 
mere assumption to say that Mr. Chadwiek has been content to inform him- 
self, in respect to metropolitan sewerage, from me only, when the many 
quotations he brings from others show the contrary. 

As to exalting my own Commission, it needs not my feeble praise; iis own 
acts—the scientific knowledge of its members—the attention given to every 
sort of improvement, will ever produce for it that meed of praise in the 
public mind which is justly due. J have always been ready to give every in- 
formation in my power to anyone that asks for it; but, that little is rightly 
known of what is doing in this Commission, or how it is done, is very evi- 
dent; a fact, which the Report I this day have the honour to lay before you, 
will confirm. 

I have the honour to remain, 
Gentlemen, 
Your obedient and faithful servant, 


Jan, 27th, 1843. Jous Ror. 


2 That of other surveyors of sewers being examined. 
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NOTES ON EARTH WORE, EXCAVATION, CUTTING, AND 
FORMING EMBANKMENT UPON RAILWAYS. 


ARTICLE V.—TENDERS, SCHEDULES, AND SECURITIES. 


Tue preceding paper treated on the supervision of works during their 
progress; in the present one I will endeavour to give a sketch of the custom 
prevailing amongst the various railway works, previous to the actual com- 
mencement of works, in the prior operation of advertising the works for 
competition, and the condition and manner of taking securities. In 
the general form of contracts, plans, sections and specifications are ex- 
hibited, and printed forms of tender, drafts of contracts, and printed sche- 
dules are distributed to intending competitors; in some few cases the 
approximate quantities of the principal works, as earthwork and masonry 
are given, but the contractor has to satisfy himself both as to quantity and 
nature of the ground, the companies furnishing him with sections of the 
strata from actual horings. The directors do not bind themselves to accept 
the lowest tender, but reserve to themselves the power of accepting any offer 
which they may think fit. The successful party has to enter into a hond with 
two securities to the extent of 10 per cent.on the amount of contract. 
The amount of contract is generally exclusive of permanent way, which is 
let separately, as also the keeping of the works in repair for twelve months 
after completion. As regards the permanent way, the Company furnish the 
material, and the contract is taken only for laying, and perhaps including keys, 
wooden pins, or small wares. The keeping the roadway in repair has heen 
tendered for by contractors at sometimes six times the amount that the actual 
cost has been to them. After experience has tested the amount, it has produced 
a feeling amongst engineers that it is not expedient to include in the contract 
the keeping the works in repair, hut the contract to be ended on the cer- 
tificete of completion being obtained from the engineer. When the directors 
meet to receive tenders, it is expected the parties tendering, or an autho- 
rized person on their behalf, will attend. The directors make no allow- 
ance to the unsuccessful competitors for the expense of their estimates. In 
some cases tlie bondsmen of the contractor are bound in a specific amount 
proportionate to the estimated amount of the contract by the engineer, not 
a percentage. The time of completion is in some cases stipulated, and a 
penalty imposed if the works be not completed within tle giveu time, in an 
increasing ratio, say 1007. for the lst week, 2007. for the 2nd week, 3007, 
for the 3rd week, aud increasing hy 1007. per week for each successive week. 

The design and responsibility of centreing for bridges, &c. and the 
onus for the execution of the works are thrown upon the contractor, 
he is to repair all injuries, from whatever cause, during the execution 
of the work; he is not to be allowed any day bill for work “expressed 
or implied " by the specification, and the decision of the engineer is to be 
final and binding upon the contractor, in all cases where there shall be any 
dispute or misunderstanding regarding the specification and drawings; and 
should an insufficient number of men be employed, the engineer is to have 
full power to take the whole of the works out of the hands of the con- 
tractor, seize upon his plant, and cause the work to he finished by any other 
person. The payments on account are regulated by the certificate of 
the engineer, and a per centage retained in hand varying from 10 to 20 per 
cent. Some altercation amongst parties has arisen in their not being 
allowed to draw for material on the ground and not being in the work. The 
contractor is made responsible for all damage that may be done to adjoin- 
ing lands, and for any penalties and forfeitures imposed by the Act of Incor- 
poration as regards crossing canals or public highways. He, the contractor, 
is to furnish tools and assistants to the engineer in setting out the works, 
and the engineer has power to remove all materials insufficient as regards 
the quality at his mere dictum. 

I think, as a matter of justice, that the lowest tender shonld have the con- 
tract, provided he obtains the stipulated securities; if the tender be 
not accepted, the party ought to be paid for his estimate. I consider that 
the present mode of taking security is unfair and inefficient, and that if 
penalties are to be exacted for delays, that an equivalent bonus should he 
given to the contractor for any number of weeks that the works may be 
completed before the stipulated time. I have, I believe, read attentively all 
the works in the English language relative to railways, and do not think 
that this important subject has been treated on by any party, even in the 
splendidly got up works of Mr. Weale, which merely give the specifications 
of the quality of materials and mode of execution of the works without note 
orcomment. The practice of London for tenders of buildings under an 
architect is, that when a work is to be tendered for, the architect appoints a 
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surveyor, and a limited number of contractors of note and reputation are 
written to, and they appoint another surveyor, who, with the former, make 
ont a bill of quantities which is supplied to each competitor, as also the cost 
of the estimate, which is included in cach tender, and is generally 14 per 
cent. on the amount, and which is paid by the suceessful party. The 
architect charges 5 per cent. if he superintend and carry the work into exe- 
ention, and if the joh fails for want of capital or change of opiuion, the 
architect only gets paid at the rate of 23 per cent. on the estimated cost. 

I cannot forego this opportunity of directing attention to an article in the 
Companion to the British Almanac, page 21, 1813, on the sanatary condition 
of the people, where Mr. Chadwick observes that ** In the execution of other 
local works, as sewers, roads, and drains to houses, no care is at present 
taken to ensure the superintendence of persons of competent skill Noisy 
parish brawlers obtain appointments of this nature, and are paid at an 
extravagant rate for inefficient services occupying only a part of their time. 
A case is mentioned of an illiterate person receiving a salary of 1507. a year, 
or as much as a lieutenant of engineers and a private, or as much as three ser- 
jeants of sappers and miners." Mr. Chadwick, with respect to the other 
works alluded to, states, a hundred thousand pounds have been received in 
fees for surveys of new buildings per annum, and that “this sum would be 
sufficient to pay the whole corps of Royal Engineers, or 210 men of science, 
and the whole corps of sappers and miners, or nearly 1000 trained meu." 
Mr. Chadwick also observes that under the Tithe Commutation and Parochial 
Assessment Acts, that “amongst the most satisfactory surveys were those exe- 
cuted by a retired serjeant of sappers and miners." In respect to railways, 
the point of the government wedge is already introduced, and I would warn 
the assistaut engineers to unite boldly against this attempt to interfere with 
them. 

Whilst extracting from the Companion (o the Almanac, I cannot 
forego the temptation of extending my extracts to the “ Notes on railways,” 
and the new position assumed by them in page 78, alluding to the Norwich 
and Yarmouth line: “ the difficulty in obtaining the capital was so great, 
that the scheme was all but abandoned, when a new mode was devised 
whereby the contracts for the whole works were secured to compe- 
tent parties, on condition of their investing a large portion of their contract 
prices in the undertaking ; in this iustance the contracts were taken at the 
original estimates of the engineer; still the principle thus adopted might 
obviously lead to a good deal of jobbing, aud is so far to be reprehended." 
In the above observations I perfectly agree, and have made the extract that 
this rara avis in terra may he more fully known through the Journal. 

Since writing the above, a special meeting of the London and Birmingham 
Railway Company has been held (Jan. 16), to consider the expediency of 
applying to Parliament for an act to make a branch railway from the main 
line at Blisworth to the city of Peterborongh. This meeting is reported in 
the Railway Times (Jan. 21), from which I take the following conversation 
bearing on the subject. A proprietor asks, ‘ Am I to understand that there 
is to be no specific contract for the completion of the work from end to end, 
and that the contract will be advertized in the usual way? I presume it 
will be a common contract." The chairman replies, “In one sense it will 
be so certainly, but I trust that io another sense it will be an uncommon 
one, for I hope it will he done within the amount of the estimate. We do 
not, however, mean to advertise, but to adopt the now usual course of writ- 
iog to a certain number cf first rate contractors, requesting them to send in 
tenders within a specified time." Proprietor.“ Then there is no actual 
guarantee on the part of the contractor that the engineer's estimate will not 
be exceeded.”  Chairman.—* We certainly are not now in that position, 
although, as I said before, the engineer's estimate was accompanied by à 
tender with a full guarantee for the execution of the works within the sum 
named.” Another proprietor is replied to by the chairman, who says, “ I 
think the honourable proprietor may fairly presume that the estimate will 
not be exceeded by the mode of tender now proposed. The view of the 
hoard was that there ought to be a probability of reduction in the terms of 
the tender, rather than the chance of an increase, and it was that conside- 
ration which induced us to determine on competition, as far as it can be done 
with safety. As far, therefore, as the execution of the work goes, I consider 
that we are in a state of perfect security, and that they will be finished 
withio the estimate." In the above conversation we have the results of the 
most experienced men as capitalists and engineers that the world has pro- 
duced, and with as much natural talent as perhaps ever will be produced. 
From which we learn that the London practice as regards contracts for 
buildings will be applied to railways, and that competition to too great au 
extent is unsafe, and that the guarantee of the contractor was for the exc- 
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cution within the sum named as the estimate; thereby fixing a maximum 
amount, and that the difficulty arose in fixing a maximum. No mention is 
made of a schedule, or power of making deductions by any given scale. 

Another plan, letting out works, has been adopted on broken works, that 
is, where companies have taken works out of the hands of contractors, hy 
allowing other parties to finish them, at a per centage on the expenditure of 
7 to 10 per cent., a check heing kept on the contractor by the companies in 
the weekly pay bills. I have also known other public works, as gas works, 
so carried into execution. This system is also applied to the agents of con- 
tractors and extensive commercial works. a salary being fixed, and a per 
centage being given on the amount of profits made by the concern. 

From the number of responsibilities and restrictions laid on contractors, 
as previously enumerated, one would have thought there would have been no 
necessity for the remark, that competition had taken place to too great an 
extent, and was unsafe. Do contractors rely for profits on extras and un- 
settled amounts? there heing many amounts which remain unsettled for 10 
years after the completion or opening of several railways already executed, 
or do they rely on the law’s delay? let the cause now in Chancery, of Ranger 
versus the Great Western company furnish the reply. Again, as to securities ; 
are there no bubble companies? and on what has the contractor to rely on 
for letting his plant fall into their hands?  Ican only think his protection 
must he the cash in his pocket, and his being ready for active defence. I 
have known a poor contractor ruined, by having his works pushed in bad 
weather, and he was obliged to leave the works without redress. Ready 
money is Aladdin’s lamp, and will quicken even the perception of a Lord 
Chancellor. In settling disputes of this nature, arbitration is sometimes 
resorted to by public companies, to avoid the law’s delay; and engineers of 
eminence are called in to settle the disputed accounts. In all contracts be- 
tween companies and contractors, it would be well to name two parties, all 
as referees, in case of dispute, to curb the sole controul of impetuous or 
peevish engineers. 

The practice of the Board of Ordnance, is to fill up a printed schedule of 
prices. Take smiths work, for instance, the items enumerated most likely to 
be wanted, will extend to a hundred articles, of any pattern that the snper- 
intending officer may order, as, articles of wrought iron, materials for day- 
work or for store, cast iron, exclusive of patterns. The tender is to be “at 
how much per cent., above or below the prices inserted in the schedule, he 
is willing to contract for the supplies ;” and only one rate of per centage 
must he named above or helow all the prices in the schedule ; and he is to 
make out his bill at these prices, and add to or deduct from the total the per 
centage, according to his tender. The generality of tenders are helow the 
prices of the honourable board. The contracts are taken for a term of years 
determinable at any period after one year, on either party giving three months 
notice. Bondsmen, with two securities bound jointly and severally, are 
taken for the performance of the contract, The superintending officer has 
the controul of materials as to quality, and imperfections of workmanship, 
number of and efficiency of men employed. The contractor is to furnish 
daily a list of men, and weekly a statement of daywork, and how employed, 
and a list of articles, if any, to which the schedule will not apply. The bills 
are delivered within 10 days after the expiration of the current quarter, and 
payment made in the course of the subsequent quarter. In this account of 
the practice of the honourable Board of Ordnance, we have undoubtedly the 
nucleus pf the principle adopted hy the different railway companies; but 
the chief point, the principle of a per centage, nas not been adopted, which 
I think is the safest for all parties, the company and contractor. I have 
known the practice adopted by a friend of mine, in a public work of great 
extent; he sent a schedule of prices to parties, and they were to tender at 
per cent. on the amount of work (the hills beihg priced by the schedule) at 
which they would execute the works. In this mode there is no definite 
quantity fixed, and therefore no addition and deductions as the works pro- 
gress, and therefore there can he no extras so annoying to all parties con- 
cerned; it is more assimilating to measure and value, with the exception, 
that the scale of prices is fixed hefore the commencement of the works. 
There is a custom amongst contractors of pricing the body of their contract, 
at a different ratio from that of the schedule, in the expectation that there 
will be more extra works than deductions here; I warn all parties that so 
doing, is decidedly wrong in principle and unexpedient in practice. To 
avoid the above practice, the Manchester and Leeds Railway company in- 
serted two schedules in their proposals, the first containing a list at which 
the tender is computed, the second containing a list of extra works: in each 
schedule above 100 items were enumerated. A difficulty often also arises in 
the measurement of works, as to the custom of the country or trade; and 
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in railway works it is generally expressed, that net measurement only will 
be allowed, and that brickwork is to include all foundations, digging, pump- 
ing water, and all punning? or ramming back of walls, backing bridges, &c. 

I will now proceed to say a few words on plans, sections, specifications, 
forms of tender, drafts of contracts, schedules of priccs, &c. The two first 
explain themselves, and the draft of contract is in the province of the lawyer. 
The specification is supplementary and general; the latter applies to all con- 
tracts on a line of railway, and in one case was so voluminous as to extend 
to 20 folio pages containing 61 clauses. The 6Ist clause was to the following 
effect, and will define what is meant by general. ‘The whole of this speci- 
fication is to he taken and construed according to the true intent and meane 
ing of it, and in case of the construction of any part of it appearing douhtful, 
the opinion of the engineer as to the intent of any such portion is to be 
hinding upon both parties.” The supplemeutary specification describes the 
particular works referred to in the general clauses, as for contract No. I. 
No. 5 L, or any subdivision of a particular line, say commencing at chain 
No. 21, in a field shown in the plan near » and ending at chain 
Xo. 306, shown in the plan situate near , being in length about 
3 miles, 4 furlongs, 5 chains, 7 yards, or thereabouts. In the specification 
a table of the gradients is given, and the number of the bridges, with de- 
tailed plans of each. The form of tender is as follows :—'* To the Committee 
of —————. 1,of , do propose to make and complete the work of 
the portion of Railway, (inclusive or exclusive of the permavent 
way, as the case may he), from to, according to the plans 
and specification, within the period and upon the terms and conditions men- 
tioned and contained in the draft contract exhibited, for the sum of € s. d., 
and I have, in the schedule hereto annexed, set forth the prices of the different 
descriptions of work at which the aggregate amount of this tender is com- 
puted, and in case this tender shall be accepted, | hereby undertake to exes 
cute a contract according to the draft referred to within I4 days from this 
date, and propose À B and C D as securities for the due performance of such 
contract." Again, * I hereby offer to execute the whole of the works de- 
scribed in the specification, &c., and in the event of this tender being accepted, 
I bind myself to enter into a regular contract. and to find satisfactory se- 
curity for the due performance of the work, and I agree that the value of 
any addition to or deduction from the amount of the work specified, shall be 
calculated at the rates stated in the annexed schedule of prices.” In the 
last case, the real estimate of quantities hy the engineer was printed in the 
schedule, with a description of each kind of work attached, and in the case of 
the Manchester and Leeds Company before alluded to, the amount of secu- 
rity required was stated in the conditions of the contract; it was, therefore, 
necessary for the parties tendering to add to their tender. “ And I do hereby 
undertake that A B and CD shall, within a fortnight from this date, execute 
a bond to be prepared hy the Company for that purpose, in a penal sum 
equal in amount to 10 per cent. on the amount of my tender." The Great 
Western Railway fixed a dcfinite sum for the hondsmen to hecome security 
for on each contract, not a per centage; also that the two sureties be bound 
jointly and severally with the parties tendering. 

Notwithstanding the arbitrary powers of engineers, the complex array of 
law, and the exaction of beads, they are all found inefficient as regards keep- 
ing contracts within a specific sum, or the gross amount of tenders. Can 
there then bc any thing said in addition to show the inutility of contracts on 
the usual plan. 

I should like to see the principle of tendering now in practice by the 
Board of Ordnance applied to railways, as before alluded to; and if this 
plan, with the addition of the quantities (as agreed upon hy the con- 
tractor and engineer, or by their surveyor) were supplied to intending com- 
petitors, I think it would tend to simplify the cast of public works, and at 
the same time make the officers of supervision and of the executive look more 
lovingly on each other. I have no doubt, should Government execute the 
Irish railways, some such system will he adopted by the Board of Trade. 

I will, in my next, if leisure permit, enter on the principle and construc- 
tion of earth wagons, which has not, as yet, had the importance hestowed on 
it that it deserves. In the mean time allow me to subscribe myself, with all 
respect, 

St. Ann's, Newcastle-upon- Tyne. 


Your's obediently, 
0. T. 


21 The cost pf punning, per cubic yard, is about twopence, or half the cost 
of excavation, 
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ROYAL ACADEMY. 
PROFESSOR CockERELL's LECTURES ON ARCHITECTURE. 
(Fram the Atheneum.) 
Lecture Ill. 


Tue chronological table: offered to the students was designed to assist their 
study of the history pf architecture, so strongly recommended ; it was a sketch 
capable of great development—the intelligent observation of antiquity was an 
all-important object with the architect. No consideration could confer more 
importance and dignity on the art than that it was identified with time— 
that the architect himself was a part of history, and that the marked works 
he performs were, hy the consent of language, termed monuments. Such a 
table presented at one view the religions and moral, the political and tech- 
nical influences which have guided and developed the art. Throngh the 
‘early centuries we trace it as one of the most active engines of civilization ; 
but it is long before we find the table rich with the names of patrons, ar- 
chitects, or works, aud then with many voids of tedious centuries between. 
The dearth of wisdom or wealth in governments, or genius or liberality in 
the individuals, accounts for the barren ages; as naturally as do the contrary 
for the fruits of all the muses. They follow each other as natural conse- 
quences, as effects from causes. And it is glorious to recognize the coinci- 
dence of epochs favourable to art with the most wise-hearted and gencrous 
spirits of history. 

Under whom were those more remarkable buildings of Egypt raised? It 
was when Sesostris bnilt his library, aud pointed to its destination by the 
Significant and enlightened subscription—¥vuxys sarpewov— The health of 
the soul.” When were those bright edifices erected which have ever at- 
tracted the traveller to Athens from every part of Europe, aud still do so? 
It was when Pericles could discuss the buildings he designed with a So- 
Crates, a Plato, a Phidias, and an Ictinus-—and so, with minor splendour, an 
Augustus, a Justinian, a Medici, a Louis XIV., a Frederick the Great, a 
George III., or a Kiug of Bavaria, have known how to illnstrate their era ; 
and, however a half-sighted economy has calculated and complained of the 
cost, history may he defied to prove that states have sntfered from these ex- 
penses; those wise princes knew how fructifying they were in real commer- 
cial benefits; and never wanted the address to silence the item-counting 
economists, * Do you complain of these expenses?" said Pericles; *I will 
find the remedy. I myself will defray them, provided you will allow my 
name to be inscribed upon the walls.” He might have added—“ You are 
prompt enough to vote money to carry on an Affghan war, on a pretence, 
Anto Sicily, and fill Syracuse with carcases, to your own disgrace and ruin ; 
but these expenses, trifling in the comparison, these becoming ornaments, 
these productive fructifying decencies of a great state, you grudge.” 

When Louis's accounts of Versailles were made up, and his Minister of 
Finance asked what was to he done with them-—' Burn them," said the 
monarch. He knew as well as Necker the secret “that the arts and 
Sciences repay with usury the expenses of the state in providing for their 
exercise and culture.” He knew, too, that they formed not a tithe of those 
arrogant and unsuccessful wars which he waged with all his neighbours. 

But why are the two centuries before our era less fertile in names? he- 
cause the Roman sword began to supersede the olive branch of Olympia: 
and why again do they cease after the second century of our era ? because 
the Emperor himself (Hadrian) professed the art, and murdered his rival 
Apollodorus, the last great architect of Greece. And now, for twelve cen- 
turies, they are obscure under the antagonist rules of feudal and ecclesias- 
tica! aristocracy, and re-appear only with liberty and the muses. 

Again, for himself, the architect lays to heart the care and circums pection 
due to lasting monuments, and the penalty which the absence of these is to 
inflict on him in the curse 


Of Ripley and his rule; 


and for his patrons, his duty to awaken them to the seriousness of these 
responsibilities, the compromise of national honour and credit in works 
which are nothing less than state matters; and were so esteemed in Athens 
by the appointment of a minister, the Senispyos, answerable for their success. 
He is humiliated in finding that his own design, with the originality of 
which he had flattered himself, is but a répetition of former essays. Again, 
in the contemplation of the slowuess of invention, and the imitative nature 
of our species through centuries. The arch and the dome essayed during 
1000 years before they assumed the form of the Pautheon or the Bridge of 
Narni; and 1400 more are reqnired to accomplish a humble imitation in the 
dome at Florence. That the Egyptian, Greek, and Roman, as if spell-bound, 
did as their fathers did—that the monuments themselves are but the copies, 
more or less altered, the successors of a remote ancestry receding into the 
night of time. Pliny tells us that the temple of Ephesus had been seven 
times rebuilt. The oldest monuments of Egypt and of Greece, and of our 
Own countries, are composed of fragments of still ones :— 


Vixere fortes ante Agamemnona 
Multi: sed omnes illacrymahiles 
Urgentur ignotique longa 
Nocte, carent quia vate sacro. 
ae 
* See two following pages, 
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“ They had no artist, and they died.” 


But the technical reflections on this table are not less instructive. The 
struggle of 2600 years with the monolithe ;—the influence of fashions in the 
design, and of slavery in the execution, of works, reducing the cost by at 
least one quarter ;—the lever, the lewis, the trochlea, and every engine em- 
ployed by modern masons, are recognized in all the oldest buildings of the 
east; Stonehenge being one of the few buildiugs which displays the infancy 
of art;—the inferiority of ancient cities in the distant view as a conglome- 
tate of low buildings, to those of the modern world with towers and campa- 
niles ;—the changes which customs induce ;—the church-bell, which in the 
seventh century hardly exceeded one cwt., and terrified Clothaire and his 
troops under the walls of Orleans; then the delight and boast of commu- 
nities, and gradually becoming 80 tons in the 19th century at Moscow, en- 
larging during those centuries the towers and structures for its reception, 
and altering by degrees the whole face of architecture ;—the use of glass, 
in narrow windows in the first century, a vast improvement on Phengytes, 
used till then; the manufacture of the civilized ouly, till the 12th century ; 
then infusing colours with unseen lustre—glazing iu part only the domestic 
windows, which had shutters below until the 17th, and now in one sheet 
filling the entire sash. Meanwhile, architecture bends to this manufacture, 
and changes its features and proportions with the phases of its improvement. 
And, lastly, cast-iron, which within 40 years has discovered capacities which 
will alter the whole structure of buildings. We may say with the poet— 


Loin d'ici ce discours vulgaire 
Que l'art pour jamais dégénére, 
Que tout s'éclipse, tout finit ; 
La nature est inépassable, 
Et le génie infatigable, 
Et le Dieu que Ia rajeunit. 


The principle to be inculeated seems then to be the acceptance and em- 
ployment of every useful element of our art, and so to engraft uew features, 
and bend it to the march of human improvement, as to be consistent with 
taste, while it is also to the great end of use. Thus we shall obtain new 
creations in the art—which a servile imitation refuses. 

These are amongst the advantageous reflections which the contemplation 
of the chronological table will give rise to. 

This evening the Professor purposed offering some remarks on the prin- 
cipal monuments of civil architecture amongst the ancients. As the ritual 
prescribed the forms of sacred architecture, so political and civil institutions 
prescribed those of civil architecture: where monarchs sway we have their 
palaces, snited to the temporal governor of the earth: regarded as God’s 
vicegerent while living, and as demi-gods when dead, their mausolea endure 


„through all ages, in the Pyramids, or in the Moles Hadriana; and where 


these are supported hy castes, we have the Labyrinth, the Temple Palace, 
and the treasury—in republics none of these are found, but the temple, the 
gymnasium, the theatre, the stoa, the basilica, and public works abound ; 
when states are absolutely commercial, as Tyre or Carthage, nothing remains 
but their name in history; their architecture seems to have been confined to 
the perishable Trireme. 

The uncertainty of future existence made duration in the present the 
earliest object of solicitude; monuments in the pyramid or the ohelisk arc 
the most remote architectural works which have reached us. In 1732 B.C. 
Jacob raised a memorial to Rachel, “that is the pillar upon Rachel's grave 
unto this day." “The kings of Egypt,” says Diodorus Siculus, did not 
think that the fragility of the body deserved a solid habitation ; indeed, 
they regarded their palaces as simple lodgiugs, in which each successively 
inhabited; but they considered their tombs as their peculiar habitations, as 
their fixed and perpetual domicile. à 

The snbject of pyramids would never be mentioned without acknow- 
ledgment to the labours of Colonel Vyse, which for princely liberality and 
English endurance and disinterestedness are unparalleled, as indeed also for 
their great interest, since on this subject, debated for so many centuries, he 
has left nothing to desire. . 

Bnt, to the architect, no monument of antiquity could be more precious 
than the tomb of Absalom, in the valley of Jehosaphat, which is monolithic 
(for the most part), or rather cut in the living rock, and exhibits an lonic 
temple in antis (like Solomon's temple), with a Doric entablature, an Egyp- 
tian cornice, and a tholus or circular attic, surmounted with a conical) top 
and a pomegranate ; all features in perfect correspondence with the reason- 
able expectations regarding Jewish architecture, which, however original in 
plan and disposition, wonld never he so in ornamental style, because the 
comparative smallness of the nation, the fortunes of individuals limited by 
law, the agricultural habits of the people, their discouragement of taste, 
and their position between great and flourishing countries so remarkable for 
its cultivation as to lend their artists to the Jews, whenever occasion de- 
manded, were all opposed to the invention of any peculiar and original style 
of architecture. . 

A beautiful representation of this remarkable tomh had appeared in 
Roberts’ “ Holy Land;" there could be no doubt as to its identity, since 
tradition amongst the Jews on such a point might always be accepted as full 
and sufficient evidence—its perfect correspondence with holy writ (II Samnel, 
ch. xviii.) is striking :-—'" Now Absalom in his lifetime had taken and reared 
up for himself a pillar, which is iu the king's dale: for he said, I have no 
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son to keep my name in remembrance; and he called 
the pillar after his own name, and it is called unto 
this day Absalom's place.” Wren calls it ~ the 
most observable monument of the Tyrian style." 
& It were to be wished," says he, “some skilful ar- 
tist would give us the exact dimensions to inches, 
by which we might have a true idea of the ancient 
Tyrian manner.” 

Labyrinths are amongst the earliest and most 
astonishing of architectural works; they were found 
in Egypt, Crete, Lemnos, and Tuscany. Herodotus 
describes them as surpassing in extent aad magnifi- 
cence: the one he describes (Ent. cxlviii.) was 
composed of 12 courts, having apartments of two 
kinds, 1500 above the surface of the ground and 
as many beneath, in which were the tombs of their 
kings. *' No one could enter them," says Diodorus 
Siculus, “without a guide." Yet Pliny tells us 
they were not contrived like the ornament com- 
mnnly called bv that name; in that of Lemnos, 
says he, were 150 columns turned in a lathe, which 
a child could move; and this is remarkable as 
evidence pf the use of such a machine in the capi- 
tals of the Parthenon, which has been always sup- 
posed. 

The living use of the Lahyrinth is left to conjec- 
ture; but we may easily conceive their adaptation 
to a people of castes, with whom they might be 
colleges for those aristocratic classes snrrounding 
the throne. We are told that all the youth of 
Egypt, born on the same day with Sesostris, were 
set apart and educated with the young prince, and 
thus it was that he found himself snrrouaded in 
manhood by attached companions, who carried his 
conquests and his fame to the greatest height. 
Where could so vast a generation be educated but 
in the Labyrinth ? 

The Professor doubted the interpretation com- 
monly applied to the so called temples of Egypt ; 
he believed them to be rather temple palaces, in 
which the temporal administration of a great coun- 
try was carried on, together with the spiritual. 
The ruins of Karnac covered 10 acres. Within the 
walls was inclosed a space equal to the whole 
length of St. James's Street, and four times its 
width. The comparison of this plan with that of 
the Louvre and its courts, with the use of which 
we are familiar (and exhibited with plans of Luxor 
and Dendera, and Diocletian's palace, and others 
drawn to the same scale), would show the high 
improbability of the employment of such vast 
spaces for the priesthood alone; and it could be 
shown, especially at Dendera, that all the public 
business of the realm might be conducted there, 
a.d that the Pharaoh himself very probably re- 
sided, as in the Arab villages at this day, upon the 
broad terraces which these vast buildings afforded, 
raised into the air, and removed from the vermin, 
inundatious, mirage, and confinement, to which the 
habitations on the soil of Egypt were suhject. 

The Pharaoh united the offices of monarch and 
high priest, and all the dignity and imposing awe 
which the arts could afford, were associated with 
his presence. The palace was approached through 
an avenue of sphynxes of a mile in length. The 
Pyla were seea afar off raising a vast front of uni- 
form suríace, on which were engraved on one side 
the Pharoah in his warlike attributes reviewing his 
iroops, charging the enemy, whom he annihilates 
at a stroke, besieging cities; on the other, in his 
peaceful, administering justice, and the more sacred 
duties of his priestly office. In front of this were 
obelisks (the smallest of which is now in Paris), 
and colossal figures of the Pharaohs. 

The first conrt equals io size Waterloo Place, 
from the column to Pall Mall. Iere, under a co- 
lonade, “the King sat in the gate," with ‘his 
princes and counsellors;" this was “his porch of 
judgment," the senlpture and painting of the ceil- 
ing symholized appropriately the passage of the 
soul through human vicissitudes to a final judg- 
ment. 

The columnar grove beyond, 325 feet by 266, 
afforded a waiting hall (the only cool one in 

(Egypt for all the court, so pomponsly described 
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[Marcu, 
BEFORE CHRIST. 
DATES, 
AUTHORS, ARCHITECTURAL EMINENT B * 
PATRONS, WRITERS, ARCHITECTS. SIGN cS 
| EVENTS. 
| 2400 
Noah 
2300 Tower of Babel 
2200 
Menes Walls of Babylon 
2100 Pyramids 
Abraham Obelisks 
2000-1900 
1800 
Amos or 
Cheops Pyramid 
Joseph or 
Chephren Pyramid 
1700 
1600 arch 
15900 Moses Beseleel Tabernacle 
Sesostris Pyramid 
Temple of Jupiter at Thebes 
1400 Labyrinth in Egypt 
| 1300 Dzdalus Labyrinth of Crete 
| 1200 Nineveh 
Troy taken Treasuries at Mycene, Orchome- 
nos, &c. 
1100 SoLomon Hiram Temple at Jerusalem 
1000 
iShishak spoils 
Jerusalem 
900 
llomer—tiesiod 
| 800 Cyclopian Walls 
Ezekiel Labyrinth of Lemnos 
| 700 Theodorns Rhoecus Temple of Juno at Samos 
Chersiphron Metagenes ^ Zoilus Rholus 1st Temple of Diana at Ephesus 
T. of Jupiter Panelleuius of -Egina 
AÁgamedes — Trophonins Temple of Cybele at Sardes 
lst Temple of Apollo Didymeus 
600 lst Temple of Pallas at Priene 
Ezra Antistates — Calleschros . : 
-Eschylus Agatarchus Democritus Antimachides Porinos Ist T. of Jupiter Olympius, Athens 
Anaxagoras Silenus Temple of Jupiter Olympins, Elis 
Theatre of Bacchus at Athens 
500 Ictinus Carpion Callierates Mnesicles Temple of Ceres Eleusina 
Theodorus Agaptus Libon Parthenon, Propylæa 
Pericles phoceus 3 
Argelius Pheax T. JEsculapius, Tralles. T. Selinus 
Herodotus Satyrus Phyteus T. Jupiter Olympius, Agrigentum 
Thucydides Mausoleum. Temple at Cyrene 
400 Hermogenes Nexaris Meesthes Callias T. Diana, Magnesia. T. Bacchus, 
Pytheus — Theocydes — Tarchesius Archias Teos 
Demophilos Pollis Daphnis Demetrus 2nd T. Priene. 2nd T. Ephesus 
Leonides Philo Denocrates — Lycicratns 2nd Temple of Apollo 
Peonius Pharos at Alexandria 
Silanion Melampus Sostratns Callimachus Corinthian Capital 
300 Sarnacus Euphranor 
Polycletus Theatre at Epidaurus 
Andronicus Tower of the Winds 
200 Cosutius T. Jup. Olym, Athens, completed 
Gymnasia 
100 Fussitius Hermodorus Temple of Jupiter Stator 
Terrentius Varro Mutius Temple of Honour and Virtue 
Diodorus Publius Sattimius Valerius 2nd Temple of Jupiter Capitolinus 
Strabo Saurus Batrachus 
VITRUVIUS Cyrus Basilica at Fano in Italy 
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AFTER CIIRIST. 


Dares, | 
AUTHORS, ARCHITECTURAL EMINENT IBOTLEINGS: 
PATRONS, WRITERS. ARCHITECTS. 
EVENTS. 
Li 
CoLUMELLA Vitruvius Cerdo Baths 
Pliny Seler Tomb of Augustus 
Plutarch Severus Rabirius J 
FRONTINUS Amphitheatre at Rome 


Apollodorus Fornm of Trajan 
Pausanias Hadrian Temple of Venus and Rome 
Lucian Detriauus Moles Hadriani 
Dionysius Temple of the Sun at Palmyra 
Temple at Balbec 
200 
300 
Eusehius Metrodorus 
Constantine Alipius Temple at Jerusalem 
400 
500 
Justinian Anthemius St. Sophia 
Isidorus 
600 
700 
800 Romualdus Cathedral of Rheims 
St. Mark's at Vevice 
900 Elphege Crypts of Winchester Cathedral 
1000 Buschetto Duomo of Pisa 
Mauritius Old St. Paul’s 
Lanfrane Choir of Canterbury Cathedral 
De Carilelpho Durham Cathedral 
Losinga Norwich Cathedral 
1100 Dioti Salvi Baptistery of Pisa 
Roger York Cathedral 
Normannns Lincoln Cathedral 
W. Senensis Canterhury Cathedral 
1200 Troteman Wells Cathedral 
Poore Salisbury Cathedral 
Erwin von Steinbach Minster of Strasburg 
Loutnn Lichfield Cathedral 
Arnolfo S. Maria del Fiore 
1300 Agostino da Siena Cathedral of Sienna 
Walsingham Ely Cathedral 
Walter St. Stephen's Chapel 
William of Wykeham Windsor 
1400 
Brunelleschi Cupola of S. Maria 
Medici ALBERTI St. Francis at Rimini 
CATANEO 
Cesare Cesariano Milan Cathedral 
Reginald Bray Henry VIIth's Chapel 
1500 
PHILIBERT DE Lorme Bramante Rafaelle St. Peter 
Leo X. SANSOVINI Peruzzi San Micheli 
Julius II. SzRxio Saa Gallo Michelangiolo Cupola of St. Peter 
VIGNOLA De Lescott Louvre 
PALLAniO 
1600 SCAMMOZZI 
WorroN 
Inico Jones Whitehall 
PERRAULT Bernini Borromini Facade of the Louvre 
CHRISTOPHER Wren St. Paul's 
1700 Mansart 
BLONCEL Vanhrugh Arches of Triumph at Paris 
Hawksmoor Blenheim House 
CHAMBERS Gibhs Somerset louse 
Perronet Soufflot 


Note,—The writings of those in capital letters are still extant. 
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in Daniel: “the princes, the governors, the cap- 
tains, the judges, the treasurers, the counsellers, the 
sheriffs, and the rulers of the provinces." Through 
these was the approach to the Sekos for the god; 
and on the face of each column of the avenue were 
represented on one side Osiris, on the other the 
Pharaoh. 

The paving above all this showed a surface pre- 
pared for other buildings, apparently of timber: 
holes occur for the reception of tle posts, very 
large ornamental spouts for the discharge of sewage 
and water, IN A COUNTRY OF NO RAIN, and there- 
fore only wanted for the uses of a great family. 
The parapet walls forming the external face of the 
temple palace, surmounted with the usual cornice, 
defend and partially conceal these buildings ; and 
at Dendera especially are chapels for the daily ser- 
vices of the Pharaoh and his family on this higher 
level, and the staircases by which they arrived at 
them. These were the “ ivory palaces,” the habi- 
tations of cedar, and sandel, and almng woods, al- 
luded to in the 45th Psalm, and in which each 
Pharaoh might indulge his taste, and be “ glad," 
and enjoy exemption from the inconveniences of 
the nether world. 

Some very beautiful drawings, by Mr. Jones, re- 
presenting the actual remains and restorations of 
the Pile, were obligingly exhibited, hy permission 
of that gentleman. An interesting part of the 
ruins of Karnac was not to he forgotten, namely, a 
triumphal gate built by Shyshack on his return 
from Jerusalem, whence he had taken the golden 
shields put up by Solomon, as described in 1 kings, 
xiv. 

The treasuries of Atreus, 48 feet in diameter, 
and the gates of Mycenz, and the treasury of Or- 
chomenos, of still larger diameter, are the only 
monuments of Homeric pretension, unless the Ly- 
cian remains, discovered by Mr. Fellowes, can be 
proved to he of that remote period, and that the 
taste of Sarpedon can be identified by them. 

Amongst the objects of civil architecture, few 
have had more influence on the art than theatres, 
both in their external elevation, iu the application 
of the orders in relief on the pier and spandrel of 
the arch, and in the internal elevation, the scene, 
which las been the occasion of so much caprice 
and corruption of taste. The theatre, being con- 
stantly employed for parliamentary assemblies, re- 
quired a permanent scene, as well as moveable, and 
adapted ta the performance. lt was a subject of 
vast architectural study and expense. Pliny (lib. 
xxxvi.) tells us that Cains Avtonius silvered the 
scene; Pretonius gilt it; Quintus Catullus clothed 
it in ivory. Scaurus surpassed them all; he raised 
360 columns, in three ranges: the first was of mar- 
ble 38 feet high, the next was in glass, the third 
of wood gilt. Three thousand bronze statues orna- 
mented the intercolumniations. Curion, unable to 
surpass Scaurus, built two theatres of wood, which, 
being back to hack, could be turned so as to form 
an amphitheatre for gladiators, displaying the skill 
of the Roman carpenters to great advantage. 

Vitruvius (lib. vii. c. 5.) lamenting the deprava- 
tion of taste, tells us that Apaturius of Alabanda 
offered a design for a scene of two stories, the 
upper called Episcenius, filled with every caprice, 
centaurs did the office of columns, pediments were 
twisted in a variety of shapes; all which pleased 
the people of Tralles, for whom it was designed ; 
but Licinius a mathematician, exposed its absurdity, 
and it was accordingly reformed on better princi- 

les. 
P The scene of Laodicea (amongst many which the 
Professor exhibited) was the most extensive, beiug 
no less than 254 feet in length. The theatre of 
Orange, lately published by M. Caristie, was a valu- 
able addition to our information on the Roman 
scene. 

Palladio's scene of the theatre at Vicenza gives 
the best idea of its feature of ancient architectural 
magnificence. 

Originally of wood, and continuing so for many 
centuries, it was not until the third century hefore 
our era (232 m.c., the theatre at Epidaurus,) that 
they were huilt in stone and marble. The Greek 
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theatre approached the amphitheatre, and was a horse-shoe comprising 200° 
or more, because the orchestra was reserved also for the perfarmance ; but 
the Roman theatre did not exceed 180°, because the orchestra was occupied 
by the senators. 

The Odeum was a covered theatre, chiefly for music; that pf Herodes 
Atticus, at Athens, was the most magnificent in Greece, and had a roof of 
cedar. The space covered was 210 feet by 159. The constructinn of such 
a roof, without obstructing sight or hearing, or injuring external architec- 
ture, offers a problem to the architect of no easy solution, and is one of 
great interest in the present times, as we are frequently called upon to cover 
large areas for occasional assemblies, 

But as modern theatres were more to the point with students, the Profes- 
Sor called their attention to a magnificent work, lately published on “ The 
great modern theatres of Europe," by M. Contant, which he exhibited. 

The amphitheatre was then considered: although of early Tuscan origin, 
and originally farmed in earth or scaffolding, it was not executed in perma- 
nent materials till the end of the first century. One in earth had been dis- 
covered by Sir C. Wren at Dorchester. That of Vespasian (as shown in a 
diagram) was too large for the site of Trafalgar Square, Charing Cross, &c. 
The velarium, 550 feet by 450, with which the colosseum was cavered 
during exhibitions, was a surprising contrivance, and had been made the 
subject of a work by the architect Fontana. M. Hittorf had suspended the 
roof of a panorama in the Champs Elysées, somewhat in the manner of the 
Velarium, with great skill. This work, published, was here exhibited. 

The gymnasium, in which the youth of Greece were instructed far the 
defence and honour of their country, in every department of prowess, was 
an interesting object of civil architecture. The plan of that of Ephesus, 
published by the Dilettante Society, was exhibited, and it was gratifying to 
Observe the use which the late Professor Mr. Wilkins had made of this 
example, in illustration of the text of Vitruvius, which had hitlierto been 
misunderstood. 

The Gymnasium was the more interesting as the type of those Thermz, 
the Roman baths, which have furnished the great school of architectural in- 
struction, and from which the best inventions of the architects of the middle 
age, and of the revival, had been derived. 

The name, Thermz, as well as the express declaration of Vitruvius, de- 
clare that these institutions were exotic: a refinement adopted from Grcece 
in the time of Augustus. During the first three centuries of our era, seven 
of these were erected; they were well calculated to indulge that love of 
luxury which rapidly corrupted the Roman manners under the emperors, as 
well as to gratify that constant excitement of novelty and splendour, which 
gave popularity to the government. Some idea of their extent may be con- 
ceived from the plan (exhibited) of the Baths of Caracalla laid down upon 
that plot which is comprised between Regent Street, Pall Mall, St. James’s 
Street, and Piccadilly, covering about 28 acres. Cameron assurcs us, that 
those of Diocletian, somewhat larger, afforded hot haths for 18,000 persons 
at the same time: a bell rung at two o'clock to announce that the water was 
warm. The mask of a paternal urbanity was often affected by the despotic 
emperors, who frequently bathed with the people. One day Hadrian recog- 
nized an old companion in arms in poverty, scraping himself with a tile in- 
stead of the strigil; accosting him kindly, he furnished him with a slave, 
and all that could be wanted to his future comfort. Such an example could 
not but be infectious: accordingly when he came agai, he was surrounded 
with poor acquaintances scraping themselves with tiles; but, calling them 
together, he observed, that being many they could scrape each other, 
Without any superflous expense of slaves or furniture. The Therma wcre 
in fact vast clubs, castles of indolence, in which every easy exercise of body 
or mind, and every delight of the senses might be indulged. The gardens. 
raised about thirty feet above the general level, were adorned with every 
fragrant shrub and flower; the choicest works of sculpture, obelisks and 
fountains, exedrz for the enjoyment of the shade or the sun (of a structure 
well worthy the student’s attention) terminated the walks. In the cen- 
tral building was the great hall, the type of Gothic structure in ecclesiastical 
architecture, namely, the groined ceiling reposing on a colump, and abutting 
on an extended pier, with the nascent flying buttress. The space of the 
naves (varying from 76 to 90 feet) being twice that of York, the widest of 
our cathedrals, The area covered, offcrs the largest space with the smallest 
obstruction in the support, of any scheme yet devised, and cannot be too 
much admired. It has been well observed of those structures, that we 
discern in them the type of all that has been since done iu architecture, 
just as throughout the animal creation we trace the more or less resem- 
blance to the type man. The interest excited amongst the French students 
recently (as exhibited in their late competition for the grand prize), pro- 
mises that this admirable feature of ancient architecture will be reproduced 
in Europe before many years past. It was proposed for the new Public 
Library at Cambridge; it was employed by Sir C. Wren in Bow Church, on 
a small Scale; and is executed on a still smaller scale, with considerable 
differences, but with happy application in the Bank of England, by Sir J. 
Soane. But the cloisters, the surrounding rooms and baths, their various 
forms and structures, and the happy union of the arch and the trabeated 
systems, would lead to more observation than can be here admitted. To the 
students he would say of them, 


Nocturna versate manu, versate diurná. 


Palladio designed to have published a book upon them, the drawings for 
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which were afterwards edited by Lord Burlington. Mons. Blouet has pub- 
lished a magnificent work, giving all the restorations and details, which 
large excavations and very careful study of them enabled him to obtaio. 

The Basilica is also of Greek origin, as the name imports. The kingly 
hall was such as Solomon built in the palace of the forest of Lebanon. It 
was the Westminster Hall of ancient governments for administratian of 
justice, cammercial exchange, great public meetings, &c. The building at 
Peestum, so called, was more properly a temple, because the Greeks were not 
accustomed to apply sacred architecture to civil purposes. 

The Basilica of Trajan was the most magnificent exemplar of this species 
of building which the Professnr could point out: with its forum, temples, 
and approaches, it covered 12 acres. The central hall or basilica, 540 by 
16S feet, would contain St. Paul's in length and iu width, exceeded only in 
the extreme ends of the crass. The central nave, 278 by 78, would contain 
the whole of Westminster Hall, in plan as well as in section. 1n Rome were 
18 basilicas, and one at least in every city of the empire. Their subsequent 
adaptation to the Christian temple makes them highly interesting to the 
student. Vitruvius, lib. v. c. 1, describes the basilica, and his own work 
at Fauum, which differs from the usual form in some particulars. 


Lecture IV. 


Of the divisions of the art proposed, that of domestic and villa archi- 
tecture alone remained to be considered. Ou this subject, two important 
preliminary remarks were to be made. Firstly, that the republican form of 
government, which prevailed in the ancient world after the seventh century 
B.C., greatly influenced the style of domestic buildings, which were expressly 
unostentatious externally, towards narrow streets, lined with shops, reserving 
all their elegance for the interior, in the atrium impluviatum—porticatum— 
the exedra, &c. Secondly, that populations and fashions having been de- 
rived from the east, an oriental character was impressed on the ancient 
habits and arrangements of countries in which (as iu Italy especially) the 
northern and occidental now prevail; as derived from an opposite source. 
Whoever walks through the streets of Pompeia, after having resided amongst 
the Turks, will be struck with this fact. The profuse employment of water, 
in the bath, the impluvium, and in the corner of every street—the narrow 
street—the secludcd mansions, within high walls—the internal air and space 
—the subdivision of the house into the men's apartments and the women's— 
the harem—the lightness of the costume—all express migration from warmer 
climates, and a marked distinction of the raccs of modern aud ancient in- 
habitants. 

The Jews lived chiefly on the terraced tops of the houses, as the Professor 
presumed the Pharaoh to have done. ‘‘Ahaziah” (11 Kings, c. i.), King of 
Samaria, “fell down through a lattice in his upper chamber ;” and it was 
thence that David, in a wanton moment, incurred the curse which fell upon 
his family. The house top is ever the scene of prayer. “Let him that is 
on the house top,” says our Saviour, * not come down iuto his house, neither 
enter therein," (Mark, xiii. 13); yet it is possible that in the latter ages 
they had adopted the Greck and Roman ichnography—it was, perhaps, 
through the roof of the atrium testudinatum that the sick man was let dowu 
to be cured by our Saviour (Luke, v. 19.) 

The narrowness of the streets, and unosteutatious style of the houses in 
Athens, occasioned disappointment to the traveller, as Dicearchus expressly 
tells us; in Rome the same; and as the houses were dimifed by the Augustan 
law to 70 feet high, we must suppase them unattractive. The fragments of 
the great plau of Rome, inscribed on the pavement of the temple of Romu- 
lus, by order of Septimius Severus, and published by Bellori, show the re- 
semblance of the houses to those of Pompeia. It was an extraordinary in- 
novation on the ancient humility of the Raman house, which Cæsar pro- 
posed, in demanding permission of the Senate to erect a fastigium, or pedi- 
ment, over his door. 

But the complete account of the Roman aristocratic house is ta be found 
in the “ Palais de Scaurus," by Mons. Mazois, as also of the citizen’s house, 
in the ** Ruines de Pompeia," so admirably illustrated by that iogenious aad 
lamented architect. 

But if the Roman nobles accomplished the admirable works described, in 
favour of the public, they did not neglect their own comforts. Under the 
empire they lived as individuals with the income of monarchs; and Strabo tells 
us expressly that “they built their villas after the palaces of the kings of 
Persia. The uumber of them was also extraordinary; for, as Lucullus 
said, “they were as wise as those birds which change their residence with 
the seasons." x 

Cicero had 19 villas, and it was in one of these that Cæsar honoured him 
with a morning call and paid him the very high compliment of taking a 
vomit in order that he might do justice to his lunch. In another he de- 
lighted to ornament his library with Greek paintings and sculptures, which 
his friend Herodes Atticus was always collecting for him. 

lt was a fortunate legacy to the architect-antiquary which Pliny had left, 
in the description of his villa at Laurentinum. It had often employed the 
iugenuity of the architect, since the revival, but with small profit, till the 
discovery of the ancieut ichnography of Pompeia. The Professor exhibited 
his own restoration, founded upon those data, in which, though he differed 
in some puints from his accomplished friend, Mons. Haudebourt, in his ele- 
gant version of the Laurentinum, yet he strongly recommended it to the 
student, on account of the great research and taste shown in the composi- 
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tion. Some of the features he would describe. You entered a small tarium 
and thence a court in the form of the letter D, surrounded with a portico, 
which was enclosed partially with glass (the very original of our old con- 
ventual cloisters), and thus excluded rough weather. Thence through a 
gay court into a triclinium, which hung over the sea, and had windows all 
round three sides, giving the full enjoyment of the air, and view of wood 
and mountains beyond. To the left of this was a room, at the end of which 
was a rotunda (in apside curvatum), so contrived as to receive the sun's rays 
from the rising to the setting: in this was a case containing books, caleu- 
lated to detain yon, and such as “ one loves to read over and over again." 
This arrangement afforded an angular parterre, protected on all sides except 
the south from the winds, and concentrating the sun's rays—a delightful 
refuge ih the winter season. There were rooms heated by pipes from a hy- 
pocaustum, and others to retire to in stormy weather, to escape the roaring 
of the waves; a large bath for cold and hot bathing; a perfumery; and 
spheristerium, or fives court; a long gallery (erypto porticus) with windows 
on either side, which, when opened, admitted the fragrance of beds of 
violets, and the sun's rays at the rising and setting. “At the end of this,” 
continues Pliny, “is a casino I built myself-—my delight: in it I have an 
Heliocaminus, a sun chamber, warmed by windows all round ; while reposing 
on my conch in a recess adjoining, I can see the garden, the landscape, and 
the sea, through a glazed door ; 1 can study in perfect quiet here, and escape 
all the noise and disturbance of my servants, occasioned hy the Saturnalia.” 

Pliny omits some features of great interest in the Roman house, as the 
Sacrarium, (the chapel,) in which the Lares (the household gods,) were 
placed, and sometimes the imagines majorum, of which the Romans, like 
ourselves, were justly proud. The Tablinium, for the archives, which also 
received these sometimes; and the Ergastulum, that room of the domestic 
side of the honse in which chastisement was administered to the slaves, in 
the approved fashion of our schools at tbis day, as we see hy various paint- 
ings preserved to us. 

Pliny describes his gardens, bis figs and mulberries, his gestatio bordered 
with box, and plantatious disposed in the form of Xystus and the Hippo- 
drome; classical titles, which give a charm to features otherwise insignifi- 
cant: and since “the world,” says Sir C. Wren, “is governed by wordes,” 
they may often be adopted by the architect with good effect, when intro- 
duced appropriately and without pedantry. 

The attention to the sun’s rays in the milder climate of Italy, so conspi- 
euously shown in Pliny’s letters, is confirmed by all the ‘authorities of anti- 
guity. 

Vitruvius (b. 6, c. vii.) is very particular in bis recommendations to this 
effect; but the wisest of men, in a still warmer climate, has enforced this 
point yet more strikingly :— To make a house pleasant,” says Socrates, “ it 
should be cool in summer and warm in winter: the building, therefore, 
which looks towards the south will hest secure these objects, for the sun 
which will enter into the rooms in winter, will, by its greater altitude, pass 
over its roof in summer. For the same reason, these honses ought to be 
carried up to a considerable height, the better to admit the winter’s sun; 
whilst those to the north should be left much lower, as less exposed to the 
bleak winds from that quarter: for, in short," continues be, *' that house is 
to be regarded as beautiful where a man may pass every season of the year 
pleasantly, and lodge whatever helongs to him in security.” 

The modern Italians are not less attentive to aspect, which they signifl- 
cantly express by the proverb, ** Dove non viene il sole, viene il medico." 

But the most extraordinary villa of the ancient world, was that of Had- 
rian, at Tivoli, in which he displayed all the acquirements and collections of 
taste, during 21 years of constant travel through this vast empire; in it was 
reproduced every remarkable building of the world, and probably every 
statue of celebrity, since from this magazine the baths of Caracalla were 
furnished 80 years after, and the Vatican in some of its most precious orna- 
ments, The whale was said to be inclosed in a wall 10 miles in circum- 
ference. Pizzo Legorio, Kireher, Contini, and Panini, have engraved and 
written upon the remains. 

The modern villas of Rome, built by the popes and cardinals since the 
15th century, convey to us some of those graces in which the ancient villas 
abounded. In these all the great masters of the revival have displayed their 
research and ingenuity. They are described in the elegant work of Messrs. 
Percier and Fontaine, to which the Villa Pia, hy Mons. Boucher, has lately 
been added. 

Our own architects of the I6th, encouraged by Bacon, Burleigh, and 
Wotton, certainly studied these works, and engrafted some of their princi- 
ples on our Elizabethan architectnre, which adapts itself admirably to our 
climate and the extent of our establishments. Bacon (Essays, vol. I.) de- 
scribes his idea of a villa with great detail, insisting upon the aspect and the 
seasons as primary considerations. Indeed, all authorities agree upon this 
subject, except those of the 19th century, and especially the patentees of 
hot air or hot water apparatus. 

* The Elements of Architecture,” by Sir Henry Wotton, being * the Rules 
and Cautions of this Art cast into a Camportable Metbod," are amongst the 
most precious and tbe earliest in our language. Ile was long ambassador at 
Venice, from Elizabeth and James, and seems to have heen personally ac- 
quainted woith Palladio. Domestic and villa architecture are special sub- 
jects with bim; for, says he, ** Every man's proper mansion and home being 
the theater of his hospitalitie, the seat of self-fruition, the comfortablest 
part of his own life, the noblest part of his son's inheritence, a kind of 
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private princedome, nay, to the possessor himself an epitome of the whole 
worlde, may well deserve hy these attributes aceording to the degree of the 
master, to he decently and delightfully adorned.” 

In truth, during three centuries the cultivation of this branch of architec- 
ture may he said to he peculiar to England, and that, while monumental and 
palatial edifices are hetter illustrated on the continent, the constitution of 
this country, and of the English mind—prone to the salutary retirements of 
home, the centre to which all its desires and warmest imaginings are ever 
pointing—bave made the English house of every grade the most perfect in 
comfort and convenience, and the villa the beau idéal of individual posses- 
sion, and the hranch of the art in which our country excels beyond all 
others. 

The compact sqnare villa, after Palladio especially, was introduced by Inigo 
Jones, and much advanced by the mode! of those at Genoa, published hy 
Rubens, who recommends them as full of beauty and convenience, and admi- 
rably suited to gentlemen of moderate fortune, such as the republic of Genoa 
is composed of. But the extension of the habits and the requirements of 
the present day have outgrown the spuare villa, and we are constrained to 
build a house beside the villa to accommodate them, witb the worst possible 
effect in the group and in detail; for in vain the plantation attempts to bide 
it out; an anomalous composition is the 1esult, and we had better have re 
verted to the Elizahethan mansion, which cast the house and offices into one 
in the extended E or H, or the French mansion, * enter cour et jardin,” of 
the 18th century, reserving the centre for the best apartments, and the wings 
for offices, and the entrances in the angles communicating easily with all. 

The least rational of English productions in this sort is seen in the castel- 
lated elevation adapted to this plan—the battlements and dungeon-keeps of 
Edward the Third upon the Italian villa of the 16th and 17th centuries. 
The menacing aspect, the machicolations, threatening hot lead npon the in- 
truders, in the distance, are, on the approach, found to be peaceful and 
harmless ; the fortress is accessible at every window. and expresses a security 
from danger on better acquaintance, in direct contradiction to its fortified 
exterior. On entering the baronial hall, where you expect the paraphenalia 
of chivalry and the chase, retainers and bondsmen, you are addressed by a 
powdered footman, or may discover a housemaid sweeping the marble pave- 
ment, 

The Grecian villa is hardly better conceived; it may be taken for a library, 
or a philosophical iustitution. An extensive portico, borrowed from Minerva 
Polias, imposes its order on the whole composition, which is to be coma 
pressed accordingly, at the cost of all its internal proportions and accom- 
modations. Every useful appendage of vulgar convenience is to be sxp- 
pressed, as ill-suited to its Flatonic refinement. As Swift says of Clelia— 


You'd think that so divine a creature 
Felt no necessities of nature. 


Put such architectural solecisms derogate from the dignity of the art, and 
convert into a theatrical or romantic dream, that which should embody sound 
sense and rational invention, 

The essential features should be prominently expressed ; the nobler por- 
tions, the offices, kitchen, the clock, and the stables, should tell their own 
story. And fiction would be found unnecessary when all these are placed in 
due subordination and proper character by the artist's hand. 

France, until recent times, essentially monarchical and aristocratic, has 
ever delighted in palaces; and since the reign of Francis I., they have been 
the most remarkable of Europe. Du Cerceau, Philibert de l'Orme, Mansards, 
and Blondel, and many able successors, afford us the fullest information on 
the ichnography adapted to these grades. In conception and design, and in 
many respects in execution also, the Louvre is the most magnificent palace 
in the world, Sitnatad in the metropolis, and occupying 32 acres, its galle- 
ries, aud museums, and its gardens, form the recreation of the people. The 
paternal monarch invites them into his courts and vestihules, of which he 
esteems them the best ornaments, the most familiar and acceptable guests at 
all hours; participating with them his refinements and his delights, they are 
endeared and elevated, and the palace of the arts and sciences, a part of the 
eutire composition, and ranging in the axis of the first court, forming the 
chief object from its windows, assure them of the nobleness of his views for 
their hononr and real advantage. The palace itself, the work of centuries, 
still unfinished, is the great attelier of artists—the field in which they may 
exercise their genius for centuries to cume in their several works—the great 
harbour in which talent may find protection and employment. = 

It was for the foundation of such schemes as these, that Francis I. invited 
Viguola and Serlio, and the painters of the school of Raphael, into France ; 
and for their transmission to posterity, that he encouraged the publication of 
Cæsari Cxsariano’s translation of Vitruvius, and the elementary works of 
Serlio and others, which obtained for him in return the title of the Father 
of Literature, Nor were his successors inferior in these encouragements, 
which enabled native artists afterwards to rival the great Italians—for 
L'Escot was preferred to Serlia, and Perrault to Bernini. M 

The peculiarity uf French orthography is in the high roofs, subdivided 
into pavilians, affording great cífect in composition of various and cumulating 
forms, aided hy their high chimney shafts and dormer windows, aud their 
vast windows below them, suited to the northern climate. Indeed, Philibert 
de Orme, and the architects of his day, have rendered the Italian style 
homogencous with the northern climate and circumstances in the happiest 
manner. 
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A military people delight in pavilions; each apartment was to represent a 
tent. So in the Tuileries the line of tents is terminated with two, distin- 
guished by the name of Pavilions de Flore and Marsan. A maritime people 
delight in their ships: thus the English apartments convey the idea of “ be- 
tween decks,” and the larger buildings are often like the man-of-war hulk 
laid up in ordinary, So in Russia the palaces have the air of barracks; vast 
and forlorn, they remind the spectator of the plains of Siberia. In Egypt, 
the Troglodite excavation was revealed in the temple palace; in Greece, the 
log-house in the temple structure: in China, still the tent, in its simplest 
form. 

In the middle ages domestic architecture arose from the monastic struc- 
tures in single rooms, lighted on either side like our colleges, the chimney 
shafts issuing from the eaves. The composite house of double rooms was 
borrowed from the Italians by Francis 1., but even there the degagement was 
wanting, and the chamber, ante-chamber, waiting-room, and guard-room, 
were all passage-rooms. It isin the English palaces that this problem has 
been best solved. 

But the Professor observed, that this digression had led us from the chro- 
nolugy of the art, which terminated with the Roman vilia; and we now 
entered that melancholy period of history, in which all ancient ideas of 
human enjoyment were absorbed in loftier and more serions aspirations ; and 
the art during the next 1000 years was employed alone in military and eccle- 
siastical buildings, by means of the Freemasons. The original institution of 
that order is traced even ta the Greeks and Romans. Numa established the 
first corporations of architects, Collegia Fabrorum, together with the inferior 
Collegia Artificum. They were invested with a religious character, and 
rights of framing laws and treaties amongst themselves. They greatly con- 
tribnted to the increase of the Roman puwer amongst the barbarians, 
as have done our own people amongst the North Amcrican Indians, with 
whom an article of treaty on their part, has always been to send a 
blacksmith amungst them. The Collegia were greatly promoted by the 
Roman Emperors in the rebuilding of cities, in the aqueducts and public 
works, and endowed with peculiar privileges, as freedom from taxation, hold- 
ing councils with clased doors, &c. Victor relates that [adrian was the 
first to attach a corps of architects to the Cohorts (abont 120, a.n.)—an ex- 
ample which the admirable College for Civil Engineers at Putney, in favour 
of our colonies, promises to follow with great advantage. 

But it was at the termination of the eighth century, that the masons of 
Como assumed their peculiar form of Freemasonry, raised into importance by 
the patranage of the commercial and zealous Lombards, in the bnilding 
of churches and monasteries with new matcrials; and dispersed after the 
destruction of that kingdam by Charlemagne, they spread themselves over 
Europe, obtaining bulls from the Pope, and maintaiting peculiar rights and 
mysteries, Collegia had existed in England ; bnt, destroyed by the ravages 
of the barbarians, the Freemasons (probably of Como) were invited by Alfred, 
and after by King Athelstan, who gave them a charter in York (926), the 
original of which is said to exist still in that ancient city. It cites the 
Oriental Church, the history of architecture from Adam, with Rabbinical 
tales of the Building of Babcl, the Temple of Solomon; llieram, the Greeks 
and Romans, Pythagoras, Enclid, and Vitruvins, are quoted; that St. 
Albanus (300, A.n.) obtained a charter from King Carausius, with sixteen 
Jaws, agreeing with the corpus juris, relating to the Corpora or Collegia of 
ancient Rame. Another precious document preserved to us was written in 
1450, under llenry VI., a great patron of architecture, published in the 
Gentleman's Mngazine (1753, p. 417). 

In 1459 a grand lodge was erected at Ratishon, of which the architect of 
Strasbourg cathedral was the grand master. Charters and privileges were 
added by Maximilian, 1498. In 1717, Sir C. Wren was the grand master in 
England ; but shortly after the ancient fraternity altered its original form 
and purpose, and became what we now understand by Freemasonry. Wren 
was then extremely old, and probably nnequal to oppose the perversion 
which then took place; and which, from his known services to the craft, we 
cannot donbt was contrary to his wishes. 

Thus the period of the revival was arrived at, and the Professor explained 
tbat in the previous and the present lecture he had devoted the more time 
to the review of ancient, sacred, and civil architectnre, from the per- 
snasion that the art would never again effect similar productions ; therefore 
that antiquity formedjthat great storehouse from which the architect was to 
draw his best instructions, 

It might be said, that the problem of architectural power and combina- 
tion had been worked out and solved, that the mastery of the ancients was 
admitted, and that such works would never again be performed; it would 
not again become a primary instrumeat of civilization. The human mind 
had passed throngh that stage of its discipline, and had embraced new 
sciences, engaging the faculties in occupations more advantageons to the 
improvement and happiness of onr species. The intellectual growth to the 
manhood of our nature, now perhaps attained, wonld esteem architecture 
ever a powerful engine in the attainment of the snblime and beautiful, but 
wonld probably never again indulge that preponderating regard given to it 
by the ancients. 

The middle ages laboured after the aacient models with many divergencies : 
in the revival with the muses, the conviction of their pre-eminence was ad. 
mitted, and their laws and principles were confessed as unalterable. Nothing 
then was wanted bnt to revive them, and the zeal with which this object was 
pursued was immense. 

la 1416, Poggio Bracciolini, in searching for manuscripts, discovered a 
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copy of Vitruvins, “ covered with dust and rubbish, in a tower not fit to 
receive a malefactor," says he, “at the monastery of St. Gal, at Constance.” 
Copies of this happy revelation were spread amongst the learned, until the 
invention of printing, in 1445, multiplied them amongst the great archi- 
tects of the day—Brnnelleschi, Cesariano, Bramante, and others. The mag- 
nificent Alberti was one of the chief of these, but not finding in Vitruvius 
sufficient to inform and fire the student's mind, he composed that work 
which all competent jndges have esteemed the most masterly compilation in 
the art extant. “ Seeing," says he (lib. vi.) “that of all antiquity Vitruvius 
alone has reached us, that such chasms and imperfections appear in his 
work, that his help is insufticient: his language, too,—Greek to the Romans, 
aud Latin to the Greeks—leaves so much unintelligible, 1 thought it the 
duty of an honest and a studious mind to free this science from ruin; though 
the rehearing withont meanness, reducing ta a jnst method, writing in an 
accurate style, and explaining perspicuously so many various matters—so un- 
equal, so dispersed, and so remote from the common use aud knowledge of 
mankind—certainly required a greater genius and learning than [ can pre- 
tend to,” &c. 

But he did not confine himself to the theary of his art; asa scholar, a 
mathematician, a Platonist, and of a noble family, he associated with all the 
greatest spirits of his day, and was intimate with the living masters and the 
progress of their works. Whatever comes from him, therefore, is generous, 
moral, philosophical, practical, and elevating: he proves himself truly of the 
order of cavalieros; he mounts you upon his horse, which quickly you find a 
Pegasus; he raises you above the vulgar cares and labours of this nether 
world, and in his airy flight he shows you all the kiogdoms of the world and 
their handiworks ; and then he sets you down, cheered, instructed, delighted, 
and exulting in your profession. 

The only English edition is that of Leoni, 1755. The spirit of that day 
deemed art a primary instrument of civilization; it became the buast and 
the ocenpation of the little courts of the rival states of Italy; literary 
societies, discussions, and conversaziones, discovered and refined upon the 
true principles of poetry and of fine arts; and a Bembo, Sadulet, Annibal 
Caro, Castiglione, Aretino, and a host of literary stars, all contributed their 
zeal and means to the avsthetical intelligence of artists. Architecture became 
the field of poetical imagination: and we have the “Ymvorepopaxta, ‘ The 
sufferings of love in a dream,” by the learned friar, Collonna, in which the 
wonders and delights of the art, and of its theories (full of original and 
beantiful conception, the source from whence the artists of the day drew 
continually), are accompanied with the romantic and amorous adventures of 
blighted love, of which the authur was the victim. “The Dream of Poli- 
philus,” printed by Aldus, in 1499, was published in French in 1600, with 
new plates, engraved from the drawings of Jean Gougeon. 

From that period (early in the fifteenth century) to the present day we 
have a race of able architects in an uninterrupted chain, each adding some 
new grace or invention to the art, on which their merit and celebrity are 
founded; all these we now appropriate withont appreciating their difficulties, 
and these progressions; or dne acknowledgment to each for the contributions 
gradnally made to our common stock. On the accompanying drawings of 
some of the great works of those masters, on which our present practice is 
based, the Professor proceeded to offer some comments. It mnst be pre- 
mised that the revival found the art under very different circumstances. The 
growth of liberty in the middle ages, magnifying the individnal, whose house 
now became his castle, an aristocracy balancing the kingly authority, the in- 
crease of commerce, and many other causes, altered the whole face of do- 
mestic architecture; it might safely be asserted, that no palace of the 
solidity of the Strozzi or of Burlington lIouse, ever existed in antiquity. The 
remains of the most insignificant temples and public buildings are still found, 
bnt the absence of any remains of such solid mansions as those thronghout 
the ancient world might be adduced in proof that the domestic architecture 
of the ancients was slight and ephemeral. The honses of the ancients, like 
those of the Turks, were of wood and brick, covered with plaster and with 
paint. Columns, indeed, abounded, but they were moveables, or furniture, 
the objects of manufacture at the quarries, and of trade. These reflections 
were snfficient to show, that the features which the architects of the revival, 
in their endeavour to restore classical architecture, introduced, were new 
in execntion and design, and reqnired a stretch and effort of mind which we 
do not sufficiently take into account. Those who may be considered the 
active restorers of architecture are—Brunelleschi, Bramante, Alberti, Peruzzi, 
Serlio, San Gallo, Michael Angelo, Raphael, San Micheli, Sansovino, Galle- 
azzo Alessi, Vignola, Palladiu, Scammozzi, L'Escot, Philibert de l'Orme ; 
many others might be added, but none more remarkable than these. The 
question occurs, in what particnlars were these men great? the answer will 
always be, that not only were they eminent practitioners, but they advanced 
their art, and contributed new views and inventions towards its perfection. 

The first essays were in imitation of the system observed in the colossenm 
and the theatre, namely, the column and trabeation in relief, and superposed 
upon the frieze and arch, and this, in a small scale, formed a crowning order 
upon the tower on which Brunelleschi raised his dome at Florence. The 
same difficulties of constructing the trabeation, and of finding stone of suffi- 
cient size, and of funds for opening the quarries, which had indnced the de- 
cline of architecture under Diocletian, occurred in its restoration ; and it 
required the experience of one hundred and fifty years to suspend the disen- 
gaged entablature in the ancient manner, with any boldoess of scale and pro- 
jection, as in Perrault's Lonvre, about 12 ft. Gin. 

Brunelleschi, in his church of St. Spirito and St. Lorenzo, employed the 
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orders in good proportion, but these supported arches. The cclebrity of 
Bramante’s St. Pietro, in Montorio, doubtless arose, in great measure, from 
the accomplishment of the trabeated entablature, though the scale was iudeed 
small, only 3 ft. 10in. from column to column. But the timid application 
of the classical orders to the middle age buildings, often of large dimensions, 
gave them rather the character of trinkets hung upon them than of constitu- 
ent parts of the fabric. Bramante, indeed, made a great step in the palace 
of Cardinal Wolsey, but the orders are still delicate in low relief, the windows 
circular-headed (from the difficulty of executing the square traheated head) 
with the horizontal entablature above them. The basemcnt, though elegant, 
has a gothic character, and the crowning cornice has but a small projection ; 
the whole is dry and timid. But Bramante had the merit of inventing the 
coupled columns, which gave breadth and proportion to the front not other- 
ways attainable. The ancients had left no examples of this disposition—but 
such were its advantages that it was at once accepted by Raphael and his 
successors ; Perrault used it in the Lunvre and Wren in St. Paul's. 

Alberti’s bnld and master mind originated many of those features which 
his successors knew how to adopt, particularly in his church at Mantua; he 
gave the hint which M. Angelo followed in St. Peter’s, of incorporating the 
whole height of the interior (not done till then) in one order, and vaulting 
the ceiling. His church at Rimini bears the stamp of Roman magnificence, 
quite beyond his age. 

Pernzzi was the first to render his orders homogeneous with the structure, 
and his giving to the entablature of the upper order (especially in the Far- 
nesina) a proportion suited to the entire height of the two, was as beautiful 
as it was new; it was afterwards adopted by Sansovino in the library at 
Venice with the greatest effect. 

Bunt Peruzzi executed an entablature in the Palace Massimi, and square- 
headed doors of no mean dimensions (six feet six inches between the capi- 
tals); but it was especially in perspective that he made advances far beyond 
the conception of his day. In other particulars, the merit of Pernzzi is un- 
folded by Serlio, his pupil, who possessed his collections and published them, 
through the patronage of Francis I., in the first elementary work on the art 
written since the revival. The first edition iu French is dated Paris, 1545; 
it was translated into Italian at Venice, 1550, and, by Robert Peake, into 
English, 1611, under James I. 

San Gallo was remarkable for the dignity which he gave to his buildings 
(especially the Palace Farnese), without the aid of the orders, except in 
subordinate dimensions, in the windows only, and in the interior court and 
vestibule. The verticality which is designed and usually conveyed by the 
orders he communicated to his buildings by rustic quoins, which carry the 
eye up, and enable it to embrace the whole front. This invention, which 
appears to be wholly his own, became popnlar and universal. 

The windows, with their small orders, are undonbtedly taken from the 
Roman tabernaculum, or ornamented niche, so often seen in the baths and in 
the Pantheon, and was also a new application. 

Raphael, as great in architecture as in painting, adopted his master Bra- 
mante's invention of conpled columns, as also San Gallo’s windows and 
quoins, and if he did not invent, he employed the balustrade with singular 
grace and effect—for grace united with strength and mobility, his palace 
Pandolfini, Caffarelli, and Uggieri are unequalled; indeed, his letters show 
his enthusiasm for architecture, his profound estimation of the antique, and 
his ardent aspiration for the restoration of Rome to its antique cbaracter and 
splendour. The backgrounds of his pictures are not less to be regarded as 
examples than his executed works, being designed with as much care as if 
they were to have been perpetnated in marble. 

M. Angelo distinguished his designs by vastness and singularity, compared 
with the previous schemes of Raphael, Peruzzi, and San Gallo. We are 
surprised at his boldness in proposing one order, eight feet in diameter, for 
the external front, and a corresponding disengaged entablature for an ex- 
tended portico in the west front—which latter, however, was never at- 
tempted. His palace of the Capitol has many merits and peculiarities, one 
of which, practised iu the Laurentian library also, was the sinking his co- 
lumns in niches. 

Vignola has been deservedly regarded as a master of the first merit, and 
has been hitherto the great authority in the French school, as Palladio has 
been of the English. Mis stereotomy, profile, proportion, and composition 
are admirable; his orders are generally subordinate, often at the iop of his 
bnildings—they are never coupled as in Bramante and Raphael, but he 
reconciles the wide intercolumniation by a panel which gives proportion and 
sustains the pilaster with excellent effect. This expedient, much followed in 
ltaly and in France, was original with him, as was also his modillion cornice, 
extending to the frieze, and giving extent and importance to the entablature, 
proportioned to the whole height of the building, in a better mude than 
ihat of Peruzzi. This heautiful invention is recommended without ostenta- 
tion :—" Questa cornice," says he, “la quale ho mesa piü volte in opera per 
finimento di facciate, ho conosciuto che riesce molto grata." This cornice 
was made the termination of the fabric, on which he never permitted a 
blocking or balustrade. But Vignola was chiefly remarkable for an artifice 
of composition, which, by subordiuating the parts, gave apparent vastness 
to the whole; his daors and windows are remarkably small, the latter 3 feet 
8 inches by 7 feet, only in Capralola—but, being finely proportioned and 
complete in their members, deceive the spectator into the belief of actual 
scale. This artifice has been much used by his successors, especially in the 
upper portions of churches, witb good effect, where no means of comparison 
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or admeasurement are offered, just as a man becomes a giant when scen upon 
a hill and against the clouds. 

Sansovino, the Lombardi, and Saa Michele, Palladio and Scammozzi, 
formed a school peculiar to Venice, uniting sculpture in the happicst manner 
with architecture. In the library of Venice, one of the most beautiful 
buildings of the world, Sansovino adopted two orders, to the upper of which 
he applied the deep frieze and entablatnre suited to the entire height, after 
the invention of Peruzzi, the intercolumniations being occupied with the 
Venetian window, so much emplayed afterwards in England—these windows 
having columns doubled transversely in the thickness of the wall, by which 
an amazing solidity and richness is communicated to the architecture; an 
arrangement subsequently adopted by Palladio in his town house at Vicenza 
with admirable effect. 

San Michele, chiefly a military architect, and who first gave the gates of 
cities the character afterwards universal, is remarkable for the energy, rich- 
ness, and expression given to his works. llis employment of the orders and 
of rustics is exemplary. His gates at Verona, and his palaces in Venice, es- 
pecially of the Grimani, are masterpieces. 

Palladio, by much the most laborions and learned architect of the revival, 
produced his effects by a happy employment of two ordcrs, the one on a 
scale comprehending the entire height, the other subordinate, comprehending 
about two-thirds of that height. This principle had been employed by the 
ancients in the adjustment of side porticoes to the temple, and in the Pro- 
pylea of Athens. In this last, the subordinate being 10, the principal is 15 ; 
in the Casa del Capitano, it is 10 to 164; the same in the Basilica; in the 
Casa Valmarana 10 to 203}. This principle may be regarded as the secret of 
Palladio's magnificence, just as the subordination of windows and feaiures 
was of Vignola’s. But his employment of the arch in conjunction with the 
trabeated arrangement adopted from the baths, his classical plans, his mas- 
tery over all the features aad parts of architecture, cannot be enough 
studied. 

The two volumes on the architecture of Venice, by Cicognara—the single 
volume of the works of San Michele at Verona, by Albertolli—and the 
works of Palladio, by Bertotti Scammozzi, should be within the reach of 
reference to the architect at all times. 

The pompous Scamozzi (braggadocio, as Inigo Jones calls him, probably 
from personal acquaintance, in his visit in 1614,) was a follower of Palladio, 
though he assumed to be an inventor. He was, however, the first to ac- 
complish a portico, of any size, with a disengaged trabeation, in the church 
of the Theani. He was chiefly remarkable for the employment of orders 
above orders in well-studied proportions. 

Galeazzo Alessi turned the peculiar locality of Genoa to immense advan- 
tage, and was ihe most active of those wha have stamped upon the archi- 
tecture of Genoa that sumptuous character so original and exemplary. This 
architect was in frequent competition with Palladio and Vignola at Drescia, 
Bologna, and other cities. 

L'Escot and Philibert de l'Orme, in France, laboured with great advantage 
on the materials thus offered by the great masters of ltaly ; and they are 
chiefly remarkable for their adaptation of their inventions to the require- 
ments of a northern climate, in large windows, chimney shafts, high 
roofs, &c. 

The student will add many more peculiarities and titles of merit to the 
great masters of the revival from the hints here offered. 


AN ARCHITECTURAL DOCTOR, AND ARCHITECTURAL 
IDLERS. 


Sin— Whatever may be the merit of Mr. Gwilt’s work, as one of 
elementary and practical instruction—and he must have been inge- 
nious, indeed, to have got up so bulky a volume without at the same 
time bringing together information, new as such to many, if not to all 
—whatever merit, I repeat, it may so have, the intolerance and illibe- 
rality not only betrayed in it, but in many places openly expressed, are 
not very creditable to him, nor likely to recommend his book. The 
most that can be said in his favour is, that he does not stoop to flat- 
ter, nor has even attempted to conciliate tbe good opinion of, those 
whose opinion is likely to have some influence in stamping the cha- 
racter of his * Encyclopedia.” It is to be hoped that the bulk of the 
profession—at any rate those who follow it as a liberal art, do not at 
all agree with him in his “bow-wow ” depreciation of a class of per- 
sons to whose labours in the study of Gothic architecture we are greatly 
indebted, and professional men themselves not least of all. It may 
be fairly questioned if that style of the art would have been revived 
among us at all, but for the diligence of extra-professional students, 
and the attention directed to it by their writings. i 

It might be thought that, if not disinterested generosity, at least a 
sort of enlightened and generous selfishness would induce architects to 
encourage as much as possible a taste for the study of their art—and 
withoutsome study, a taste for the art itself cannot be acquired—and to 
aid in removing the prejudices which deter persons in general from ap- 
proaching it, under the [alse notion of its being entirely a practical one, 
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mechanical, dry, and repulsive. Whether any of his brother archi- 
tects will now side with Mr. Gwilt, remains to be seen; but in my 
own opinion they have very little cause to congratulate themselves 
upon having a champion in their ranks, who would show bis prowess 
by hewing down, and putting hors de coimbai, all the volunteers en- 
aged in the same cause. Much liberality I did not expect from Mr. 
Gwilt, but I certainly did suppose that he would exercise a little more 
discretion than he has done. I did not, for instance, imagine that he 
would allow bis antipathy to German architecture to prevail so far, as 
to give no account of any of the numerous fine buildings erected in 
that country during the last 30 years; and as not to applaud the zeal 
arith which architecture is there cultivated, if he could not say much 
in favour of the taste displayed in it. Had he done so—and the same 
with regard to other countries, those chapters of his work might have 
been made to contain a great deal of quite fresh and valuable in- 
formation. The reason assigned by him for not doiog so, is a mast 
flimsy and childish one—perfectly ridiculous; for according to that, 
there ought to be no such thing as criticism on contemporary works 
at all; nor ought any to have yet appeared relative to those of a Thor- 
waldsen, a Cornelius, and other great living masters in their respective 
arts. Besides, he might have executed that part of his task very żin- 
nocently, aod without giving the slightest umbrage to any one, by ab- 
staining altogether from criticism and comment, and confining him- 
self to description and mere matter-of-fact information. At pre- 
sent, his apology for passing over altogether what he was conscious 
would naturally be looked for, sounds too much like the fox’s—“ the 
grapes are sour. The real reason, there can be very little doubt, 
was his inability to make the necessary research, and collect mate- 
rials for that part of his work, wherefore he would have done well to 
obtain assistance for it. Considering his avowed and unqualified dis- 
like, or I might say, hatred of modern German architecture, it is not 
very surprising that he should not have referred us to any of its chief 
productions, lest the bare mention of them should be mistaken for 
approbation. Yet neither does modern Italian receive better treat- 
ment from him, for be says vothing of what has been done in that coun- 
try, within the present or even the last century, excepting the palace 
at Caserta. There is not a syllable relative to such architects as 
Calderari, Temanza, Selva, Piermarini, Cagnola, Niccolini, and a great 
many others, whose works display quite as much ability and taste as 
some of those which he most highly praises. Nay, mm he ex- 
presses so very high an opinion of modern French architecture ge- 
nerally, it is only in general terms, without either describing any 
thing of the kind, or showing it ina wood-cut. In fact, he has not 
introduced any fresh subjects among his “ illustrations ;" and of his 
“more than 1000 engravings on wood," the greater part are mere 
diagrams, and the rest of very ordinary character. What will ulti- 
mately be that of his “ Encyclopædia” itself, may easily be guessed, 
for most assuredly it will not obtain a very flattering one eitber from 
students of Gothic, or admirers of German architecture, both of 
whom will not only be disappointed in it, but offended also, more par- 
„ticularly the former, since they are by no means likely to relish the 
insolently sneering and contemptuous tone in which Mr. G. speaks of 
the “literary idlers, especially at the universities,’ who amuse them- 
selves with inquiring into the history of Gothic architecture; which 
censure, we must suppose, extended by him also to such publications 
as those by Parker, and Bloxam, their object being to aid, encourage, 
and promote the study of it, not at the universities alone, but all over 
the kingdom. But the popular current against which Mr. Gwilt 
swims, may overwhelm both him and his book; therefore, his opinions 
may do no great harm after all. What is chiefly to be regretted is, 
that his “ Encyclopædia ” is likely to stand for some time in the way 
of any better publication of a similar nature, because, though there is 
ample room for one, in one sense, the market for it is, or will be 

thought to be, pre-occupied. 

I remain, 
Yours, &c., 
“A LITERARY IDLER.” 


ON THE STRENGTH OF BEAMS. 


Bin—One of the greatest advantages which the practical man has 
over the theoretical, is that of being able to discover any great error 
ina design by mere inspection ; this facility in discovering serious 
mistakes at a “ coup dei” is only acquired by men of great practical 
skill and long experience, and is a faculty too frequently dearly bought 
by many failures; the practical man, in forming a design for a bridge 
or any mechanical structure, seldom uses anything besides a scale 
and pencil; he rarely commits any great error, but also he is rarely 
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exactly right; on the contrary, certain data being given to the thee 
oretical man, he enters into calculations mostly always long and in- 
tricate, and forms his design according to the dimensions obtained 
fram his results; he frequently commits a mistake in his calculations, 
omits the consideration of some modifying circumstances, and thus 
his design is faulty, and frequently is only dun to be bad when 
the structure falls to pieces; even then he will certainly lay the blame 
on the builder, like a celebrated French engineer who, being told that 
a large bridge built according to his design had given way on the 
striking of the centering, would not believe it, saying, “Impossible, I 
calculated its dimensions to the greatest nicety.” 

The sensible engineer will combine theory and practice, and giving 
to neither undue preponderance, will certainly, ceteris paribus, pro- 
duce the most perfect design; he will neither trust too much to the 
eye nor rely implicitly on his calculations, and thus he will avoid such 
a serious error as that which I committed, in my answer to the ques- 
tion on the strength of beams, proposed for solution by “Concrete,” and 
which appeared in your Journal of last month; if J had constructed 
the result obtained by algebra and made a sketch of the beam corre- 
sponding to that answer, in short, if I had followed the advice given 
above of not trusting too much to your calculations, but correcting them 
by the eye, I should at once have perceived my gross mistake, viz. 
that of multiplying, instead of dividing, the momenta of the weights 
by the internal leverage! of any point, in order to find the counter- 
balancing weight. 

By correcting the error myself, I shall prevent much useless discus- 
sion and comment from your Argus-eyed readers; at the same time I 
shall briefly explain what I conceive to be the real solution of the 
question. Istated in my letter of last month, that the trne and best 
form to give to the beam is the parabolic; this being however de« 
duced from erroneous calculations, must be altered, and a result much 
more simple and satisfactory will ensue by modifying the equations 
in one or two steps, dividing, in place of multiplying, the momenta of 
the weights by the lengths of the internal segments at any point be- 
tween tlie supports, in order to find the equivalent weight there. For 
the purpose of rendering my explanation more clear, and making the 
action of the weights on a beam so circumstanced, more intelligible, 
Ladd a sketch of the form it will assume before it attains the point 


of fracture. N’, M, M, N, is the beam resting on the supports M', M; 
the distance between these is 6 times that of the points of support 
Al, M,) from the extremities N’, N, to which the equal weights 
W', W, are applied, to fiad the best form of the beam between the 
points of support. On first applying the weights, the part between 
the supports cambers, as represented in the sketch by the dotted line, 
acd assumes a circular form, becoming more flattened at the centre as 
it approaches the point of fracture, and ultimately breaks at or about 
the points c, cĉ» Iam indebted to a friend, on whose accuracy J can 
depend, for the account of the experiments from which this explantion 
has been deduced; you will observe how precisely it agrees with 
Concrete’s statement of the points of fracture as deduced from his 
own experiments; I must here apologise to him for having cast a 
doubt on their accuracy ; I could not account how the beams could give 
way at these points; which more particularly made me suspect some 
error, is his statement that the bar of iron broke in (zo points. The 
experiments I brought forward in support of my explanation in your 
Journal of last month, were conducted on such a small scale that Lam 
not in the least astonished at the fact of the model yielding in the 
centre. It appears from the above sketch haw the beam may remain 
in a very curved position without breaking; the leverage of the 
weights decreasing as the beam approaches the point of fracture. In 
the following investigation, I shall however omit the deflection of 
the beam and its weight. What then is the weight which, placed at 
any point (P) between the supports, will balance the two external 
weights, and what is the effect of its strain at that point? 

From the principle of the lever, it is found equal to W. MN X 
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wet but the strain of any weight at the point P, as is 
proved in all works on mechanics, is expressed by the product of this 


MP x M'P THAO 
NP MP’ and consequently in this case 
by W X MN; that is the momentum of the external weight, a con- 
stant quantity, but since the strength of tlie beam at any point is pro- 
portional to the breadth multiplied by the square of the depth, the 
breadth being the same, it ensues that the beam should be rectangular. 
If the weight of the beam was taken into consideration, it would appear 
that the depth of the beam should slightly inerease from the centre to 
the supports; and it is because this weight acts witlt greater effect at 
the centre that, in the experiments alluded to above, tlie beam broke 
near the supports. Ia practice, therefore, the beam should be made 
zectangular, unless its weight be considerable, in which case its depth 
should slightly increase from the centre to the supports, according to 
a law easily deduced by introducing the action of its weight at auy 
point in the above equations. 

The strain at any point between the supports is W. MN, and at any 

oint outside the supports, W multiplied by the distance of the point 

pom the extremity. The strain is therefore less externally than 
frternally. 

You would greatly oblige me by inserting this letter in your next 
number. 


weight, and the fraction 


I remain, Sir, 
Your obedient, 
T. F——x. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
Annual Meeting, Jan, 17, 1813. 
ANNUAL REPORT. 


This report contains a refereuce to the proceedings and principal papers 
read hefore the Institution last session, and which have been reported in the 
Journal of last year; likewise the receipts and expenditure of the past year, 
aud the following obituary :— 

We have to regret the decease of the Right Honourable Lord Congleton, 
Mr. Samuel Seaward, Mr. Benjamin Hick, Mr. Charles Collinge, Mr. W. D. 
Anderson, Mr. John Smeaton, and Captain Foster, Bombay Engineers. 

Lon» CoxarLEToN.—Sir Henry Parnell was born in the year 1776. After 
the usnal routine of uuiversity education he entered early upon a parlia- 
mentary career as member for Qneen's County, and became distinguished for 
his steady industry and application to business; his speeches abounded with 
facts and calculations, and in many political as well as financial questions he 
took a prominent part. In 1828 he was appointed chairman of the Finance 
Committee; subsequently he became Secretary-ai-War and a member of the 
Privy Council; in 1835 he succeeded Lord Lowther in the office of Treasurer 
of the Navy, with which were cousolidated the duties of Paymaster-General 
of the Forces and Treasurer of the Ordnance, which combined office he held 
until his elevation to the peerage in 1841 as Lord Congleton of Congleton, in 
Cheshire, These public duties did not prevent him from filling numerous 
private offices, among which must be principally noticed that of chairman of 
ihe Commissioners of the llolybead Road. This post naturally created an 
intimacy between him and our first president (Mr. Telford), which was only 
interrupted by the death of the latter. The active mind of Lord Congleton 
being thus directed to engineering pursuits, he cultivated the society of other 
civil engineers, and became an honorary member of this Institution in 1833 ; 
his Treatise on the Constrnction of Roads, and his plan (adopted by the 
Post-office) for improving the construction of mail coaches, show that his 
acquirements in the practical details of professional subjects were not super- 
ficial. He published also several works on finance, banking, aud the cur- 
rency, besides pamphlets on Catholic Emancipation aud other political 
subjects. The decease of his Lordship took place in the sixty-sixth year of 
his age, respected as a public character for his attainments, his general con- 
Do and his great industry, and regretted by a large circle of private 

riends. 

Mr. SAMUEL SEA WARD, F. R. S., &c., was born at Lambeth in the year 
1800, and at the age of fourteen years he entered the service of the East 
India Company as a midshipman: after his second voyage to Bombay aud 
China he relinquished a naval career, and was placed by his hrother as an 
apprentice with the late Mr. Henry Maudslay, in whose establishment he 
had the best opportunities of acquiring a practical knowledge of mechanics 
and engincering; of these opportunities he carefully availed himself, and 
always cherished a grateful recollection of his instructor. After passing 
about five years with Mr. Maudslay, he entered the service of Messrs. Taylor 
and Martineau, whence he proceeded to Cornwall, aud assisted, under the di- 
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rection of Mr. Arthur Woolf, in the erection of several large putaping engines ; 
he then undertook the superintendence of part of the works of Mr. llarvey, 
at the Hayle Foundry, where he had the advantage of the instructions of 
Mr. Richard Trevithick. In the year 1825 lie returned from Cornwall and 
joined His hrother, Mr. Johu Seaward, in the Canal Iron-works, Limehouse, 
as mannfacturers of marine and other steam engines, as well as of general 
machinery. The attention devoted by Mr. Seaward to the construction of 
marine engines particularly, and the successful adaptation of the “ direct 
action” engines? (which were, it is believed, first introduced hy Mr. Gutzmer, 
of Leith, on board the Tourist steamer), are well known in the profession. 
llis ingenuity and mechanical talents are manifested in all the works under- 
taken hy the firm to which he helonged, and by several scientific pamphlets 
which he published. He joined the Institution in the year 1828, and became 
suhsequently au active and useful member of council, and onr Transactions 
are indebted to him for a memoir “On the application cf Anxiliary Steam 
Power to sailing vessels on long Voyages." Snatched from among us at 
the early age of forty-two years, the profession has lost an intelligent and 
zealous member, and his private friends a worthy and estimable man. 

Mn. BENJAMIN Hick was born at Leeds in the year 1790, and was 
brought up as a practical engineer in the establishment of Messrs. Fenton 
and Murray, by whom at an early age he was iutrusted with the superin- 
tendence and erection pf several large engines, &c., and he was eventnally 
offered a partnership in their works; this he declined, and in 1810 engaged 
with Mr. Rothwell in the Union Foundry at Bolton, pf which he was the 
managing partner; and in 1833 he established the Soho Foundry, now 
carried on hy his sons in that town. His attention was cirected to almost 
all branches of mechanics, and the ingenuity displayed in his inventions and 
improvements is generally acknowledged: some of his improvements have 
become public property without heing claimed by him, or its being known 
from what source they emanated. He became a member pf the Institution 
in the year 1824, and although the distance of his residence precluded his 
frequent attendance at the meetings, he was a liberal contributor to the col- 
lection of models, &c. His good taste, his integrity of character, the en- 
conragement which he extended to talent of all kinds, and the assistance 
given by him to all public improvements, obtained for him considerable in- 
fluence in the town of Bolton, where his loss will be much felt. 

Mr CnanxiEs Cottincs.was born in the year 1792, and being engaged 
from an early age in mechanical pursuits, he eagerly emhraced the proposi- 
tion of your vice-president, Mr. Henry Robinson Palmer, to unite with him 
and a few more young men? in forming a society for mutual improvement, 
by discussing scientific subjects; from this commencement, in the year 1818, 
has arisen the Institution of Civil Engineers, which now numbers five hun- 
dred and twenty-five members of all classes. Mr. Collinge continued, through 
all the stages of its progress, an useful and active member; he took his share 
of the duties as a member of council, and filled the other offices of the Insti- 
tution with readiness, aud his atteadance at the meetings was very constant, 

Mr. W. D. Axverson was a pupil of our first president, Mr. Telford, after 
whose decease he travelled in Italy, whence he sent to the Institution a 
series of drawings of the Ponte Santa Trinita at Florence, On his return he 
was engaged under Mr. W. Anderson (his father), the engineer of the Grand 
Junction Water-works, on several surveys and other works. He then gave 
plaus for, and was appointed engineer to, the Exeter Water-works, which 
situation he resigned in 1837, in order to become engineer to the corporation 
of Newcastle-on-Tyne, where he constructed some importaut works. Ill 
health obliged him to resign this latter appointment in the year 1341, and 
his decease took place duriag the last summer. 

Mr. Jonn Smeaton and Captain R. Fosrer, Bombay Engineers, had 
only been elected during the past session, and owing to the sudden decease 
of the former, and the shattered health of the latter, consequent on a length- 
ened residence in the East Indies, they had scarcely ever been able to attend 
the meetings of the Institution. 


ADDRESS OF THE PRESIDENT. 


Before I resign this chair I have to perform the pleasing dnty of thanking 
you for your attention to the Institution, which has enabled your Council to 
present to you the satisfactory Report that has just been read, and has ren- 
dered the discharge of my duty so agreeable. 1 take advantage of the op- 
portunity thus afforded me, to refer to some paints which may not he 
considered strictly within the scope of the Report of the Conncil. — 

Honorary Members.—The Report has informed you of a considerable 
addition to the list of Honorary Members, by the election of several distin- 
guished individuals.—The following is a list of the lIonorary Members re- 
ferred to :—Field Marshal the Duke of Wellington; the Duke of Buccleuch 
and Queensberry; the Marquis of Northampton, President of the Royal 
Society: the Lord Chancellor Lyndhurst; Lord Brougham and Vanx; Sir 
Rohert Peel, Bart., First Lord of the Treasury; Charles Shaw Lefevre, 
Speaker of the House of Commons ; Professor Airy; the Rev. Dr. Bnckland ; 
and the Rev. Dr. Rohinson, of Armagh. These have heen elected, not on 
account of their rank alone, but becanse with rank, they hold, or have held, 
high stations, or have hcen placed in situations in which they have shown 


1 The engines of the Gorgon, the first of a numerous class of Government 
steamers fitted with that kind of engine. were built at the Canal Iron-works. 

2 Messrs. H. R. Palmer, J, Field, W. Maudslay, J. Jones, C. Collinge, and 
J. Ashwell, 
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their desire to advance the sciences or arts connected with Civil Engineering ; 
or because they are themselves eminent as men of science and learning. 
None of them were proposed until they had, like all other candidates for 
election, expressed their desire to hecome Members; and in many instances 
their wishes have heen communicated in a manner highly complimentary to 
the Institution and to its ohjects. Indeed it is impossible that public men, 
who have held the highest offices, possessing only the tithe of the under- 
standing of a Wellington, a Brougham, a Lyndhurst, or a Peel, can he indiffe- 
rent to the growing importance of engineering tothe welfare of this country, 
or not aware that the greatness, I may, perhaps, he justified in saying, and 
even the existence of the nation, mainly depend on it. It has heen said that 
the steam engine, rendered powerful and practicable hy Watt, fought the 
battles and gained the victories of the last great war; that hy it the mines 
were drained, and the ores and coal raised, which, when applied to Ark- 
wright's and other improvements, multiplied in effect the power of the 
country, reducing the price of mechanical labour a hundred-fold, and en- 
abling us to supply foreigners with our manufactures, for which they re- 
turned us the sinews of war; and that, hence, notwithstanding an expense, 
beyond all precedent, continued for a qnarter of a century, the country, even 
if the increase to the national debt were deducted, was richer as well as 
more powerful and more populous at the end than at the heginning of the 
war. In this there is much truth, but the effect being indirect is not so 
obvious. In the late Syrian and Chinese wars, however, there could be no 
doubt. In hoth cases the work was done chiefly by steam ships of war; 
and it could not have been done so quickly or so effectually in any other 
known way. The steam engine, therefore, may now be considered the great 
power in war as well as in peace; and hence, in another light, the immense 
importance of the objects of this Institution, when it appears that the long- 
boasted wooden walls of Old England will henceforth he comparatively 
inefficient without the co-operation of steam. I do not mean by this to 
express any opinion of the justice or policy of the late wars—the most glo- 
rious part of them was, in my opinion, their termination. My object is to 
show why the lately elected honorary memhers have naturally been desirons 
of becoming so; why we have elected them, and why we may expect them 
to take an interest in our proceedings and our progress. But there are otlicr 
considerations more congenial to our civil position in which the individuals 
who have not written and published scientific works are to be regarded as 
worthy of the membership. 

Sir Robert Peel, now at the head of the government of this country, has 
not been unmindful that to the application, by his enterprising parent, of 
the discoveries of Watt and Arkwright he owes the position and education 
which started him in public life. At the public meeting in 1824, for erecting 
a monument to Watt, Sir Robert, then Mr. Secretary Peel, said, “that he 
belonged to that very numerous class pf persons who had derived a direct 
personal benefit from the important discoveries of Watt, and he acknow- 
ledged with satisfaction and pride that hc was one of those who derived all 
that they possess from the honest industry of others." llis connexion with 
us is therefore natural: and by evincing his desire to promote science and 
the useful as well as the fine arts, he has proved, and I am sure will continue 
to prove, himself a useful as well as an ornamental member. 

The Duke of Wellington, in being, while in office, mainly instrumental in 
recommending the means for proceeding with the Thames Tunnel, and for 
completing the approaches to London Bridge (one of the greatest metropo- 
litan improvemeuts), considered that he only did his duty ; but Sir Mark 
Isambard Brunel, and Mr. Jones (Chairman of the London Bridge Com- 
mittee), consider that to his Grace is mainly due the merit of these great 
works; and that as Lord Warden of the Cinque Ports, he has always taken 
a lively interest in the works of Dover Harbour and other improvements upon 
the coast, I can bear witness, as well as to his knowledge of works of civil 
engineering, which he has lost no opportunity of cultivating. His Grace's 
reply to a qnestion by me, as to how he came to know so much of the dif- 
ferent plans of sluices for draining, &c., was, that when with the army in 
Holland and Belgium he had plenty of time to ride round the country and to 
examine them. 

The Duke of Buccleuch has, in being the liheral President of the College 
of Civil Engineers, shown his desire to advance the profession; and in the 
formation of mines, railways, roads, bridges, and piers, upon his extensive 
estates, he gives the best practical illustration of his taste for works of en- 
gineering, and his wish to promote the objects of this Institution. 

Earl De Grey, as President of the Institute of British Architects, himsclf 
in taste an architect, and aware of the close connexion between architecture 
and engineering, has abundantly shown the interest he feels for our success 
and progress. 

The Marquis of Northampton, as President of the Royal Society, would 
have had sufficient passport for membership, even if his zeal for science, par- 
ticularly geology, which we al! agree with Dr. Buckland to be intimately 
connected with our profession, were not known. At the last anniversary of 
the Royal Society, his Lordship, in proposing as a toast the success of this 
Institution, referred in very flattering terms to its importance and future 
prospects. 

The Speaker of the Hause of Commons, Mr. Shaw Lefevre, has been a 
fellow-labourer with our associate, Mr. ITandley, in the application of en- 
gineering to agriculture,—not only in the drainage of great districts, but in 
machinery of al kinds, from the steam plough downwards.—Our member, 

Mr. Parkes, could fill up a long list of Mr. Shaw Lefevre's exertions in tbis 
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way. As a Commissioner, ex officio, of many of the most important public 
works, ] have witnessed his attention to details which, unless he were fond 
of engineering, he would uot think af, even if he had more leisure than the 
onerous duties of Speaker of the House of Commons allow him. 

I might proceed to remark on the other recently elected honorary mem- 
hers, but they are so well known, and have hy their writings shown them- 
selves so qualified, that to do so would be an unnecessary occupation of your 
time. 

The late Mr. Ewart.—Waving referred to the subject of our steam fleet, I 
may mention that, until the year 1835, there was no chief engineer and in- 
spector of machinery for the navy, and that Mr. Peter Ewart, who died 
during the last summer, first held that office. As he was not a member of 
the Institution he is not noticed in the report of the Council; hut the 
situation he held, and his talents, will, I trust, be considered sufficient to 
make acceptable a short notice of some facts respecting him. 

Mr. Ewart was born on the 14th of May 1767, at Troquaire Manse, in the 
county of Dumfries. His father, and two or three generations hefore him, 
were clergymen of the chnrch of Scotland. Peter was the youngest of a 
family of ten children (six sons and four daughters), The father’s care was 
divided between the duties of his parish, his private studies, and the early 
education of his family, which he superintended,—the result proves how 
successfully; two of bis sons having heen well known as among the most 
eminent merchants in Liverpool, and a third as Envoy of this country at the 
Court of Berlin, where he died at the early age of 32 years, At nine years 
of age Peter was sent to the Dumfries parish day-school, where he had the 
benefit of good masters, particularly of Dr. Dinwiddie, an excellent mathe- 
matical teacher. At this period his natural turn for mechanics showed 
itself. His hours of recreation were spent in the shop of a watch and clock 
maker (named Crocket), which lay between the school and his home; and 
so well did he profit by what he saw there, that at the age of twelve he had, 
from materials which he had collected, made and finished a clock that per- 
formed well, and was the most interesting piece of furniture in his bed-room. 
In his fifteenth year he went to Edinburgh: and attended a course of lectures, 
probably those of Professors Robinson and Playfair, as these distinguished 
philosophers were subsequently on the most intimate terms with Ewart. 
John Rennie, the late eminent engineer, had a short time hefore this begun 
business as a millwright in East Lothian, and on Ewart’s leaving Edinburgh 
he was sent to Rennie. Ewart told me that he was Rennie’s first apprentice; 
that Rennie had one journeyman; and that one of the jobs of the trio was 
the construction of a small water-mill (the Knows Mill), upon Phantassie 
farm, for which a shed was leat by Rennie’s eldcr brother George, who aftcr- 
wards stood as high as an agriculturist as his brother John did as an en- 
gincer. He described to me the scene that took place on the day this mil} 
was started, when, inspired by the success of his first work, his master 
foretold, to the astonishment of his journeyman and apprentice, his own 
future greatness. 

The facts that the celebrated James Watt was about this time employed 
ia the crection of his steam-engine to work the Albion Mills, which stood at 
the south-east angle of Blackfriars Bridge, now Albion-place, that he applied 
to Professor Robinson to recommend to him an intelligent well-educated 
mechanic to superintead the mill-work, and that Robinson fortunately re- 
commended Rennie, the Lothian millwright, who had distinguished himself 
in his class, are well known. And here I would call the attention of my 
young friends to the illustration which Robinson's recommendation, as well 
as Rennie’s success, affords, that a practical knowledge of millwrighting is 
one of the hest, if not the very hest, foundation for engineering. Soon after 
Rennie’s arrival in London he sent for his apprentice Ewart to assist him in 
the erection of the mills,——a proof of his opinion and his friendship. Ewart 
followed his master. How well he had calculated the expense of the journey 
may he collected from the fact that the last penny he had was paid as toll 
for passing Blackfriars Bridge to enable him to reach the mill For four ` 
years, 1784 to 1788, Ewart worked as a millwright at these mills, whence 
he was sent by Mr. Rennie to Sohn, to construct a water-wheel for Mr. 
Bouiton’s rolling-mill, and was afterwards taken into the service of Boulton 
and Watt, to erect their steam-engines. There he had ample scope for his 
abilities, and the advantage of Watt as his friend ; this friendship terminated 
only with Watt's life, and was continued by the present Mr. Watt, whom I 
have often heard speak with the greatest respect of Ewart's abilities and 
excellent qualities. 

In 1791 he was sent by Boulton and Watt to fix one of thcir engines 
upon the cloth-works of Benjamin Gott and Co., Leeds. Mr. Gott, who 
was then a young man, aod hecame afterwards on the mnst public-spirited 
and liberal, as well as greatest manufacturers in this country, was just the 
person to appreciate Ewart's qualities; the engine superintendent hecame 
his friend, and that friendship remained firm and unchanged for nearly half 
a century. I have heard Mr. Gott speak in the highest terms of Ewart. 
The following anecdote, told me hy Mr. Gott, proves that others well able 
to judge entertained the same opinion. A gentleman speaking of Ewart at 
Gott's table, said he had met with but few better practical mechanics than 
Ewart. “You have heen a fortunate man,” said Professor Playfair, who 
was of the party, “ for I have never met with one.” In 1795 and 1796 he 
assisted the present Mr. Wattin planning the buildings and works of the 
Soho foundry, shortly after which, he quitted engineering as a profession. 
and became a manufacturer, first at Stockport with Mr. Oldknow, then 
shortly after in Manchester with Mr. Gregg, and afterwards he took a cotton 
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mill on his own account. His hias being always so much towards me- 
chanics, it is not improbable that his idea was that he could make great im- 
provements in the cotton machinery, and that this ted him to engage in the 
business of a manufacturer. 

Ewart remained in Manchester in constant association with Dr. Dalton, 
Dr. Henry, Mr. Kennedy, and other eminent men, until 1835, when he was 
recommended by the present Mr. Watt to the Admiralty as a proper person 
to fill the situation which he held until the time of his decease, on the 15th 
September, 1842, then in his 76th year. His health had been delicate for 
some time; but the immediate cause of his death was a blow from the end 
of a chain which broke when he was standing near it in the Dock Yard at 
Woolwich. Notwithstanding the long iuterval between his quitting the 
practice of eugineering and his returning to it, and notwithstanding his age 
{68 years) when he undertook the office, he gave, so far as I have ever heard 
at the Admiralty or elsewhere, great satisfaction. The professional respon- 
sibility, in his own department, of the steam machinery of the British navy 
rested upon him, and how well he acquitted himself is proved by the results 
in China and Syria, and in almost every other quarter of the glohe, 

Mr. Ewart's chauge of employment for so long a period of his life has 
caused his name and character to be less generally known than they deserved 
to be. Like Playfair, L may say that I never met with a man who had so 
general an acquaintance with engineers and mechanical men of his own time 
as Ewart had, but he was not easily brought out. 1 have often pressed him 
io record in some way his great store of anecdotes and interesting facts, but 
my doing so was in vain. To write or even to speak on matters in which he 
had taken an active part appeared paiaful to him, and was never done when 
with more than one or two friends. Ibis knowledge of machines, and par- 
ticularly of the principles of the steam engine, was very intimate. lis ad- 
miration of Watt, and his practice at Soho, inclined him to view with some 
degree of scepticism any innovation in the engine, which he considered to 
have heen almost perfected hy his great master; and, for the publie situation 
which he held, this prejudice was probably useful, for the war steamers in 
active service are not those in which new scliemes should first be tried. 

Ewart was a warm and persevering friend to merit. My friend, Mr. Hart- 
ley, engineer to the Liverpool Docks, considers that he owes his appointment 
chiefly to Ewart's exertions in his behalf, and Ewart was ever afterwards 
ready to assist Mr. ILartley with his scientific opinion. Mr. Hartley is con- 
scious of the advantage he derived from it, and considers that by Ewart's 
death he has lost his best and ablest friend and counsellor. Sir Edward 
Parry (the comptroller of steam machinery to the navy,) in a note 1 have 
lately received from him, states, that “after more than five years’ constant 
and intimate acquaintance with Mr. Ewart, he must declare that he never 
met with a man of sounder judgment, more amiable feelings. or stricter in- 
tegrity of purpose; and that he felt he had, at his decease, lost an esteemed 
friend, as well as a valuable coadjutor in the public service." Sir Edward's 
note then refers to the late results of the war in Syria, and still later in 
China, in which he says. *the mighty power of steam played so decisive a 
part, that these wars, humanly speaking, may be said to have been entirely 
terminated hy steam." 

1 will close this subject with an extract of a letter, dated in 1793, from 
Dr. Currie of Liverpool (the elegant biugrapher and editor of Durns), to Mr. 
Wilberforce. The letter is given in the first volume of Wilberforce's corres- 
pondence. It appears by the description that at that time the distress of 
the cotton manufacturers was greater than even anything of recent date ; 
that the workmen were in a starving state; and that Ewart, the partner of 
Oldknow, went to Liverpool to represent the extreme case, and endeavour to 
obtain the attention of ministcrs through the members. Ile had a meeting 
with Dr. Currie, who writes thus to Wilberforce in order to increase his at- 
tention to the statement of the case. 

* (Ewart) is no common character; he was with Boulton and Watt as 
superintendent of machinery, and has an extraordinary degree of the most 
useful knowledge of every kind, and in a word is one of the first young men 
lever knew. These qualities recommended him to the notice of the manu- 
facturers, among whom he exercised his profession of mechanic and engi- 
neer. He had offers of partnership from the first houses there, and was ac- 
tually taken into the house of Mr. Oldknow (of Stockport), at that time the 
first establishment in Lancashire. Mr. Oldkuow was the original fabricator 
of muslin in this country, aud a man of first-rate character.” 

Mr. Cotton.—Having referred to the countenance received from distin- 
guished noblemen, I must not omit also to say how proud I am of the cum- 
munications and presents we have received frora my excellent friend Mr. 
Cotton. Ewart was not more devoted to Watt than Cotton was to his late 
friend Huddart, whose portrait is, through Mr. Turner's kindness, before 
me. Watt and lluddart were indeed kindred spirits, 1 have often seen 
them together, aud at the time and since I have often thought that never 
were two men better paired in person and hearing as well as in mind. Mr, 
Cotton was the friend of both. Being governor of the Bank of England, 
and therefore filling the highest office in the greatest corporation in the 
world, he has given us very decided marks of the estimation in which he 
holds us. Following his friend Huddart in the march of mechanical im- 
provements, Mr. Cotton hasinvented a very beautiful machine for weighing 
gold coin: it is now used at the Bank, and from his uniform attention we 
may expect soon to liave it brought under our notice, 

Thames Tunnel.—Xmong many engineering works of which this country 
is possessed, none bas, during its execution, attracted so rauch public notice 
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asthe Thames Tunnel, and this even more in foreign countries than in 
England. In Octaber 1842 the shield reached the shaft on the Middlesex 
side; and we may therefore congratulate Sir Mark Isambard Brunel in 
having, so far as the great engineering wurk goes, completed the tunnel, and 
accomplished the great wish of his heart. With the amazement with which 
foreigners consider the ahstract notion of a tunnel under the Thames, we in 
this country of mines and tunnels do not sympathize. We know that if the 
tunnel had been through the London clay or the chalk, there wonld have 
been little diffienlty; but this was not the case; the strata were of the 
worst kind, often entirely silt and qtick-sand, which were forced through 
the smallest apertures. At these times the iron of the shield, little more 
than an inch in thickness, was the only division hetween the tunnel and the 
Thames. On three occasions this ever-watchfnl enemy succceded. The 
second irruption, which took place on the l4th January, 1823, was the most 
serious, as then not only was the whole tunnel in possession of the Thames, 
but the shield, the invention of Brunel, and by which alone so much could 
have been done, was, as if in revenge, seriously damaged by the invader, aud 
the tunnel was left nearly filled with mud.  Nine-tenths of those who pro- 
fessed to know anything of the subject, theu cousidered the case desperate, 
and the works were indeed abandoned until the year 1836; but never, at 
least since ihe time of the Roman engineers, who conflued him to his pre- 
sent width by their artificial embankments, had Father Thames so deter- 
mined a general to oppose him as Father Brunel. Armed with a new and 
more powerful shield, in design a masterpiece of ingeuuity and contrivance, 
and executed in the best manner by Messrs. Rennie, the engineer aud his 
companions renewed tbe attack ; and although twice afterwards beaten back 
and obliged to surrender possession, he has at last succeeded, aad may now, 
I think, bid defiance to the enemy. lt was my duty, as the engineer con- 
sulted by the treasury, to visit the works on several occasions, and | can 
therefore certify to the difficulties and indomitable courage of our veteran 
member, which never failed him, for the notes which he despatched to four 
individuals (of whom E was one) on the occasion of irruptions, read as if he 
were rather pleased that the event had taken place; as if he had gained a 
victory rather than suifered a defeat ; rescmbling in this respect the bulletins 
from other great generals, who have not however always heen so successful 
in recovering thetr misfortunes. The difference might be that Sir Isambard 
had a Wellington, not to oppose, but to aid him. But, seriously, looking at 
the Thames tunnel entirely in an engineering point of view, we cannot but 
be proud of the work, and pleased to have the opportunity of congratula- 
ting Sir Isambard Brunel on the result of sixteen years (eight of which he 
spent on the spot) of hard mental and hodily labour. I know no other mau 
who would have so worked, or if he had, could have so sueceeded. France, 
his native country, has reason to be proud of him, as England, his adopted 
country, is. To Mr. Armstrong, Mr. I. K. Brunel, Mr. Beamish, and Mr. 
(now Professor) Gordon and Mr. Page, who were successively the assistant 
engineers, great credit is due; and Sir Isambard bas always spoken with 
satisfaction of their services and of the perseverance and courage of the 
men, many of whom stood by him in his greatest need as if the merit were 
to be theirs. 

Electric Telegraph.—Maviug said thus much on the Tunnel, | am induced not 
io pass over unnoticed Professor Wheatstone's application of electricity for 
telegraphic and other purposes, considering it strictly within our province, 
not ouly from its nature, but its application to railroads and similar pur- 
poses. And as respects utility (if tliere be use in despatch), we need have 
no apprehension on that account. The velocity of Wheatstone's messenger 
has reached a maximum, which can safely be said of but few human things, 
and we ought to be satisfied, as we know that the speed is about 170,000 
miles per second—that therefore a message could go to Bristol or Birming- 
ham in 445,5 of a second, or round the globe, if wires could he laid for its 
travelling upon, in one-sixth of a second. The inessages upon the Black- 
wall railway, upon part uf the Great Western railway, aud some other rail- 
ways, are carried at this extraordinary rate. The bells in the House of 
Commons are rung by it, and its uses are extending. Its superiority for 
telegraphing appears obvious. Professor Wheatstoue informed me some 
years since that by his machine for measuring the velocity he made 10,000 000 
of miles per minute. 1 had named 10} millions, being the velocity of light 
—my opinion, erroneous perhaps, having long been, that salar light is a 
modification of electricity, an hypothesis that seems to dispeuse with the 
necessity for the doctrine of latent light, which Professor Moser has intro- 
duced to account for his late elegant discoveries; but this is too wide a field 
to enter on now. My object is to express how much 1 think the profession 
and the country are indebted to my highly gifted friend, who has entered 
upon his important labours with a zeal worthy of the cause, and a success 
that holds out the hope of ample reward; for I feel convinced, that great as 
the recent discoveries in electricity or photography are, they are but an ear- 
nest of what is to come; that riches are to be extracted from these recently 
opened mines, of which we have not at present the most distant notion. 
Unfortunately miners cannot work withont tools, and they cannot always, 
from their own resources, command them. Trance has, by rewarding Da- 
gucrre, and giving, so far as she could give, his inventions as a free gift to 
the world, set a noble example. I have not heard that Wheatstone has had 
any public aid in prosecuting his rescarches ; but with onr own hunorary 
member as premier, we may depend that the government of this great 
country will not be indifferent to a matter which involves so much of prac- 
tical utility and at the saine time national glory. 
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ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


Feb. 6.— WirLIAM TrTE, Esq., in the chair. 
Mr. Morris read a paper on Ripon Cathedral. 


Mr. Papworth read a paper explaining the method adopted by him in 1829, 
to confine the lateral walls, then inclining outward of Trinity church, on 
Clapham-common. Upon a survey of the building, it was discovered that 
the brick footings of the walls of the church and tower, were built upon a 
continuous 4 in. yellow fir planking, containing much resinous matter, and 
abonnding with large knots. In the first instance the trenchcs were not dug 
perfectly level, and the bottom course of brickwork was laid dry, thence 
much of the trench was in winter, subject to wet, and at all times to some 
moisture. 1n some parts, particularly the north west angle of the tower, 
and west staircase, the timber was probably never dry: the nature of gravel, 
(absorhing moisture freely) upon which the walls were built, of course admits 
damp air, and the timber is proportionahly subject to the decay common to 
wood when so circumstauced. 

The footings were first examined from the vaults, when the timher beneath 
the brickwork was found to be in such a pnlpy state generally, excepting at 
the knots and closely adjacent fibres, that the walls, both of church and 
tower might really be said entirely to depend on the latter for support; with 
the addition of the adhesion of the materials and the strength contributed by 
occasional cross walls. The planking was very soon removed, and York 
stone steps and proper underpinning substituted. 

Although portions of the church walls, from the parapets down to the 
plates receiving the gallery floors were leaning outwards, it was found that 
all beneath was nearly npright ; of course this led to an examination of the 
ceiling, in which, at about the middle, a wide crack appeared running from 
the west towards the east end. On examining the roof, it appeared that the 
fissure, and the overhanging of the walls was caused by the pressure outward 
of the principal rafters, and chiefly on the south side of the church. This 
pressure outward had disjoined the tie beams, which had been scarfed in 
no very judicious manner in the middle, (the church being about 59 ft. wide) 
the scarfing was merely bound together by slight iron bands, and thin iron 
ties, depending on staples at their turned up ends and some spikes to restrain 
the lateral thrust; which force had almost wholly disengaged these contri- 
vauces, and amply accounted for the effects observed. The roof is of a mixed 
character uniting the king-post and queen-post arrangement. The quecns 
were framed into the upper rafters, and those rafters, the tie heam and the 
King-post united and made a roof independent of the other timhers; the 
usual straining beam between the heads of the queen posts being omitted. 
The disarrangement of the timbers of the roof, by settlements common to 
them, and the displacement caused by the thrust, made it proper to prepare 
for the operation, of drawing the separated scarfed ends of the tie-beams 
something closcr; it not being intended to give very mnch further effect to 
the power contemplated, because it might have produced injury to the entire 
roof, and to the upper part of the walls, the gutters and slating—at least it 
was considered injudicious to risk so much probable damage. 

The ohject was only to prevent a greater separation of the tie beams at 
their scarfings, to stop any further thrust to the walls; and it appeared that, 
by drawing the lower ends of the queen-posts nearer to each other, each 
having a tendency to urge back its moiety of the tie beam towards the centre, 
that much might be done, and at no great expense. lt being found that the 
queen-post mortices in the tie-beam were far from being filled by the tenons 
of the queens, and that to draw them much out of the perpendicular, might 
produce a further and serious disarrangement of the timbers above. To keep 
the queens upright, and therefore nearly parallel to each ather, the timbers 
were boltcd together through the heads of the queens, through the struts, 
and through the middle of the king-post; and iron blockings, intended to 
Oppose any movement more than desirable, were carcfully fitted and bolted 
to the tap of the tiebeam at the foot of each qucen-post. The application of 
iron rods having powerfully threaded screws and ample washers and nuts, 
was of course a matter of easy accomplishment, and when put into operation, 
there would evidently have heen no difficulty in bringing the ends of the 
timbers into close contact; but, as above stated, there was no wish to effect 
much more than full security; and they were ouly drawn together enough to 
close in part, the fissure in the ceiling. As will be evident on reflection, this 
operation of drawing together the posts might, without due care, have left 
the tie beams without any check to their tendency to sag, and it was therefore 
found proper, at the time the iron blockings were fixed un to the top of the 
tie-beams, to saddle on them iron straps, bolted well through the tie-beams. 

The anthorities of Clapham church, not doubting the stability of the edi- 
fice, directed, in October last, the cxecution of two additional galleries for 
about 150 children, when the consequent scaffolding afforded the apportunity 
of a close examination, aud it was very satisfactory to observe that the ope- 
ration has been completely successful, and that no settlement, nor spreading 
of the roof, vor further overhanging of the walls, has taken place. 


Feb, 20.—T. L. Doxarnsox, Esq. V. P., in the chair. 


Mr. Godwin read a paper on Church Building, which is given in another 
part of the Journal for the present month. 


C. W. Wooley read a paper on the Walhalla, which we propose to give 
next month, with engravings. 
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LICHFIELD SOCIETY FOR THE ENCOURAGEMENT OF ECCLESI- 
ASTICAL ARCHITECTURE. 


Tut first annual meeting of the members of this society was held on the 
Sth of January, at the Diocesan School Room, at Lichfield, and, was uume- 
rously attended. The chair was taken by the Rev. PREBENDARY GRESLEY, 
upon the motion of the Hon. and Very Rev. the Dean of Lichfield. The 
report nf the Proceedings of the committee for the past year was read by 
Richard Greene, Esq. F.S.A., Ion. Sec.; and we are glad to perceive 
thereby that, although in its infancy. and with but small present available 
funds, the society is stimulating the desirable object of church restoration 
upon correct principles, and is, in conjunction with sister societies, strenu- 
ously resisting the gradual destruction of our venerable churches by time, 
and that greater innovator, ignorance. We trust the day is arrived when 
the beautiful remains of those fabrics raised by the piety and skill of our 
forefathers, and venerated by us, will be rescued from the tender mercies of 
agrarian churchwardens, and own the fostering care of better guardians. 

The report was followed by an address from the Chairman, in which le 
set forth, in his usual plain and felicitous style, the leading characteristics of 
Gothic architecture, from the earliest period to its abasement in the reign of 
Elizabeth, and offered some strictures npon the cheap church building of 
modern times. 

Thomas Johnson, Esq., followed the chairman, with some most excellent 
practica] remarks upon the care to be observed in effecting what are termed 
restorations. He admitted the great utility and advantage to be derived 
from the combined talent and enquiries of such societies ; but, as a practical 
architect, he held out a warning to their members to remember the ancient 
adage, “ Ne sutor ultra crepidam." 

The proceedings were concluded by the honorary secretary, Richard 
Greene, Esq., who read a paper upon the sculptures of Norman architecture, 
in which he advanced the somewhat startling opinion that our earliest 
Christian church embellishments are essentially pagan, and of idolatrous 
origin. Me snpported the proposition with great ingenuity, and most inter- 
esting facts, elucidating the paper throughout with numerous drawings. 


METROPOLITAN IMPROVEMENT SOCIETY. 


On Wednesday evening, 22nd ult., a meeting of the Metropolitan Society 
was held. Mr. J. Ivatt Briscoe in the chair. The chairman congratulated 
the mceting on the attainment of one of the principal objects of the society 
—the appointment of a government commission to prepare a comprehensive 
plan of metropolitan improvement. From a letter in the hands of the secre- 
tary of Sir Robert Peel, it appeared that the new commission had com- 
menced its labours by inquiring into the expediency of an ordnance survey 
aud map of London upon the largest scale, and it was understood that the 
commission was now engaged in considering the various plans proposed for 
an embankment of the Thames. Mr. Martin, the painter, said, that for 
fourteen years he had been engaged in promoting the two-fold object of 
throwing open the banks of the Thames, and of converting the contents of 
the sewers, now flowing into the river, to agricultural uses.—Mr. W. D 
llickson observed, that some idea of the pecuniary value of the liquid manure, 
now permitted to be lost, might be formed from the fact, that in Paris a 
new coutract had recently been signed, by which the contractor agreed to 
give the city 22,0007. for the contents of the cesspools of Paris. Mr. Fowler 
obscrved, that as numerous private interests would be affected by an em- 
bankment of the Thames, it was very important to watch any proceedings re- 
lating to this object, in order that the public interest should not be sacrificed. 
Mr. W. Lindley was anxious that the new commission in considering any 
plan for the embankment of the north side of the river, should inqnire into 
the practicability of connecting it with the Essex road by means of a new 
aud broad street running from Aldgate to the Thames, so as to form a prac- 
ticable carriage thoroughfare from the west to the east of London, which uow 
could scarely be said to exist. 


MODERN CHURCH ARCIIITECTURE. 


A very clever little periodical, The Ecclesioloyist, published by the Cam- 
bridge Camden Society, has already done much good in counteracting the 
churchwarden barbarisms that have been too often committcd in many of our 
churches; it is also creating a taste among the clergy for Gothic architec- 
ture, which will ultimately be of great service to the profession, aud act as a 
counteraction to the selection of inferior designs by ** Building Committees." 
The selection is frequently governed by favouritism, and much oftencr by the 
want of true taste in those who are appointed to select the designs ont of 
probably 50 or 60 that may be laid before them. We quite agree with the 
following hint on modern church architecture, and consider that too much 
attention and money is bestowed in highly finishing the stone work, carving, 
and other ornaments, when frequently rough scabbled stone work will pro- 
duce a more pleasing effect than the highly wrought stone, and be done at 
one-half the expence, consequently it may be used less sparingly than it now 
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is; in fact, very freqnently the whole chureh may be built or faced with such 
Stonework as cheap as with hrickwork. 

“ How often do we," says the Feclesiologist, “ see a simple village church, 
consisting, it may be, of low and rough stone walls, surmonnted, and almost 
overwhelmed, by an immense roof, and pierced with some two or three plain 
windows between as many bold irregnlar buttresses on each side, or having 
a short massive tower placed at one corner, or in some seemingly accidental 
position. which nevertheless every one confesses to be as picturesqne and 
beautiful and church-hke an edifice as the most eritical eye or the most re- 
fined taste could wish to behold. And just such another church could be 
built, perhaps, for seven or eight Lnndred pounds; while a modern early- 
English design, with all its wouldtbe elegancies of trim regular built buttress, 
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tripellancet, and curtailed chancel, would contain no more kneelings, cost 
more than twice the money, and look like a ‘ gothick factory’ after all. And 
why is this? Becanse a lofty tower must be built instead of a simple unpre- 
tending chancel; or becanse one-half of the money is expended first in pro- 
curing, ond then in smoothing and squaring, great masses of stone, or in 
working some extravagant and incongruous ornament, so that cast-iron 
pillars must be placed in the interior instead of piers and arches; whereas 
the small and rude hammer-dressed Ashlar, or rubhle work, of the ancient 
model, has a far better appearance, and allows a larger expenditure where it is 


most wanted, in procuring solid, handsome, aud substantial arrangements for 
the interior.” 


EDGE'S IMPROVED GAS METER. 


CONSIDERABLE excitement has lately been raised 
respecting the gas meters, in consequence of Mr, 
Flower issning a pamphlet accusing the gas com- 
panies of defrauding the consumer by the false 
registering of the meter, occasioned by filling the 
meter above the proper level with water; when that 
is the case, he contends tbat the meter is registering 
water instead of gas, whereby the consumer is suf- 
fering considerable loss. This did appear to us a 
very serious charge, and in this age of improvement 
we felt surprise that this “ false registering" could not 
be avoided, and that there was no scheme to adjust 
the water in the meter to the proper level, so that 
the meter shonld correctly register the exact quan- 
tity of gas consumed. Upon making some inquiry 


Fig. l. 


upon the subject, we very soon discovered that a 


meter, combining the requisites just alluded to had 
been invented and pateuted by Mr. Botten, aad 


another by Mr. Edge, the well-known manufacturer 


of gas meters and fittings; bnt we consider the meter 
of the latter the best, as it combines other improve- 
ments. We hase, therefore, much pleasure in pre- 
senting to our readers a description and engravings 


of Mr. Edge's meter, which appears to us to be as 
perfect as a wet meter can well be. 

Fig. 1 is a front view of the meter, with the onter 
casing removed to show the interior, and Fig. 2 is 
a cross section of the front portion of the meter. 
Á is the improved index. B, patent lever valve. 
C, syphon pipe. D, waste water cistern. E, F, 
hydraulic sealed outlet to allow the accumulation 
of water in the waste water cistern to be drawn off 
npon the removal of the plug at E. G, tube for filling the meter with water, 
which dips into the water, and consequently prevents the escape of gas. 
H, shaft and apparatus connected with index. I, inlet tube through which 
the gas passes into the meter through the valve B, thence down the pipe C, 
and again up into the interior or drum of the meter, as shown by the arrows 
in the section Fig. 2. Thence throngh spiral chambers within the wheel, as it 
revolves, to theontside of the wheel, and escapes into the surronadiug chamber, 
and out at the outlet tube, on the top of the meter, at the back of the index 
box A. As the gas passes through the spiral chambers, the pressure of the gas 
causes the wheel to which they are attached to revolve, and with it its axis, 
which is prolonged and passes throngh to the front box, where, by means of 
an endless screw on the prolonged end of the axis working into a toothed 
wheel keyed on to the lower part of the shaft H, and a pinion on the upper 
part of the shaft, sets in motion the clock-work of the index, which shows 
the quantity of gas that passes through the meter. 

There are several important improvements combined in Mr. Edge’s meter, 
which we shall proceed to describe, the first and most important is an ar- 
Tangement to prevent too much water being put into the meter. This 


is accomplished by the patent syphon C, and the waste water chamber D, | 


the value of which cannot be over estimated; for, in the first place, it re- 
moves the only dangerons part of the meter, viz., the outlet from the syphon 
pipe, which is now sealed off; in the second place, it prevents the fraudulent 
abstraction of the water, to the serious injury of the company: and thirdly, 
it obviates the only tenable objection to the meter allnded to in Mr. Flower’s 
pamphlet, that is, the accumulation of the water, by which the consumer is 
deprived of his full measure. The top of the syphon pipe C being placed on 
a line with the water level, every surplus drop must pass down it inte the 
waste water box D, thence into the pipe F below, and when the plug is 
removed, it rises up the pipe F, and passes out at the orifice E; and as this 
pipe is bent downwards, it must always present an hydraulic joint to prevent 
the escape of any gas that might aceumulate in the syphon C, and which, by 
the construction of the old meter, wonld escape when the plug was removed, 
Provided too much water be collected, it would prevent the influx of any 
gas, consequently it mnst be at once detected; the consumer would then 
bave only to unscrew the plug E, and allow the water to run off, which may 
be done without the least danger. lt will he observed that there is only one 
Outlet screw, E, instead of two, as in the common meter, 

The sccond improvement is the patent index A, which enables the con- 


sumer to ascertain the qnantity of gas used with ease and certainty. The 
complexity of the old method, which consists of 3 dials with the movements 
of the hands or pointers, has been the occasion of very frequent mistakes and 
misunderstandings, even with the inspectors, and amongst the consumers has 
created a feeling of doubt and distrust injnrious to the advancement of the 
meter. In the improved index, the fignres are made to revolve instead of the 
hands; and as the only one figure required on each plate (to denote the nnmber 
of cubic feet consumed) can be seen at a time, no mistake can arise, so that 
both parties will he satisfied. A reference to the engraving cannot fail to 
establish its great superiority, and show how the quantity may be read off as 
78,900 without the chance of error. 

The third improvement is the patent lever valve, B, the object of which is 
to prevent the numerons complaints of the consumers, and the very heavy 
losses to the companies; by the lodgment of the old valve, consequent on the 
corrosion of the guide wires; this lodgment can rarely, if ever, be proved by 
ocular demoustration, as the slightest movement will cause the valve to fall 
into its seat, but still it is proved daily, ead beyond all question, by a di- 
minished registration; and it is not the less objectionable, as an evil, for 
being a secret and invisible one. The lever valve completely and effectually 
remedies this; it also indicates a deficiency of water much earlier than the 
old valve, and the shield protects it at once from any sudden rush of pressure ; 
it may, in fact, be considered perfect in its action, and unassailable on every 
point, 


DRAWING SCALES. 


Mr. Drake, of Elm-tree-road, St. John's Wood, land-surveyor, has obtained 
a patent for making scales for laying down plans, of the same paper as that 
on which the plan or drawing is laid down. The scales are intended to ac- 
company the plans to which they belong, and being of the samc material, 
they consequently expand or contract, by changes of temperature, in exactly 
the same proportion as the plan. The paper to be drawn upon is mounted 
on linen or cotton, by means of India-rubber cement, and, on a strip of it 
the scale is made. The nndcr surface of the straight edge or holder, by 
which the scele is held, whilst being used, is rabbetted, and covered with à 
piece of paper or linen, so as to form a space for the reception of the scale; 
and the off-set scale, used with it, has a smal! metal frame at one end, which 
works against the edge of the holder. 
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GALVANIZED IRON. 


Anour five years since a patent was taken ont in this country, by M. Sorel, 
for the purpose of galvanizing iron, by a pracess of coating it with zinc, in a 
similar manner to tinning, hut for some cause, we believe a dispute among 
certain capitalists, this patent has been allowed to remain in aheyance, during 
which period, it has been in considerable use in France, and is, at the pre- 
sent time, we understand, extensively employed by the French government. 
It is now taken up in this country by some spirited individuals, who have 
established large works in London for ziacing iron ta any extent. The pro- 
cess may be applied to both cast and wrought iron in any form. 

“ The effect of zinc in pratecting iran from oxidation,” says Professor 
Graham, “has been known to chemists for some time. When these two 
metals are in contact, an electrical or galvanic relation is established between 
them, by which the iron ceases to be susceptible of corrosion by dilute acids, 
saline solutinn, or atmospheric humidity. It was found in experiments lately 
conducted at Dublin and Liverpool, that small pieces ef zinc attached to 
each link of a chain-cable were adequate to defend it from corrosion in sea 
water. The protection was observed to be complete even ın the upper par- 
tion ef the iron chains by which buoys are moored (and which, froni being 
alternately exposed to sea water and air, is particularly liable to oxidation;) 
so long as the zinc remained in contact with the iron links. The protecting 
influence of the zinc could not be more certainly secured tban in the articles 
prepared by the patent process, the iron surface being uniformly coated over 
by that metal. Ia trials to which I have bad an opportunity of subjecting 
them, the iron escaped untouched in acid liquids, se long as a particle of the 
zinc covering remained undissolved. The same protection is afforded to iron 
in the open atmosphere by zinc, with a loss of its awa substance, which is 
inappreciably minute, The zinc covering has the advantage over tinning, 
that, although it may he wera off, and the iron helow it partially exposed, 
the iron is still seeured from oxidation by the galvanic action, while the 
smallest quantity of zinc remains upon it; whercas tin, in common tin plate, 
affords no protection of this kind, and not being absolutely impermeable to 
air and moisture, the iron under it soon hegins ta rust in a damp atmosphere. 
The simplieity and perfect efficacy of the means employed to defend iron 
from the wasting influence of air and humidity in this process af zine tin- 
ning, certainly entitle it to be ranked as one of the most valuable econnmical 
discoveries of the present age." 


DR PAYERNE’S PATENT FOR PURIFYING AIR. 

An abstract ef this patent appears in the JMeehanies Magazine; it is 
granted to W. R. Vigers, Esq. of Russell-square, on behalf of Dr. Payerne, 
“for a mode of keeping the air in confined places ina pure or respirable 
state, to enable persons to remain or work undcr water and other places, 
without a constant supply of fresh atmospheric air." 

The first thing claimed and specified is the depriving the atmosphere 
in confined places of the carbonic acid gas which it contains, produced from 
respiration or combustion, hy means of qniek lime and caustic alkali, or of 
the lime alune, which is to be dissolved in eight times its weight of water. 
The air in the apartment is ta be passed through this caustic solution by a 
pair of bellows, the nozzle of which reaches nearly to the bottom of the vessel 
containing the lime and water. The vitiated air thns coming in contact with 
the lime, the carbonic acid gas is ahsorbed. tt is calculated that one cubic 
foot of atmospheric air must he purified for each person per minute. 

2. The patentee claims the restoring the requisite quantity of oxygen, to 
supply the place of that consumed; which oxygen is to be procured from the 
chloride of potash, or driven atf from the peroxide of manganese by means of 
beat, into the apartment or allowed to escape from vessels into which it may 
have been previously compressed. 

3. The patentee claims further, the purification of the air contained in the 
diving lell, by the process described in claim 1, and the restoring the requi- 
site proportion of oxygen from a vessel attached to the diving-bell, into whieh 
the oxygen had been previously compressed; also the allowing the escape of 
atmospheric air, which had previously been eompressed several atmospheres, 
into twa compartments, one of which is situated at each end of a diving hell, 
somewhat resembling a boat inverted, the centre one being oecnpied by the 
diver or workmen, who may, by means of stop-cocks, regulate the supply 
according te their wants. 

The specification is of extraordinary length, filling no less than teu skins 
of parchment, but the above extract contains all that is material in it. 


BITUMINOUS STREET PAVING. 


Notwithstanding several unsuccessful trials of bitumen in the paving of 
carriage-ways, as in the Vauxhall Read some years ago, and more recently 
in Oxford Strect, the Parisian Bitumen Company is at this time engaged in 
paving the square space opening into Hungerford Market, at the hottom of 
Mungerford Street, Strand. As this place is not subject ta the same kind of 
wear and tear as a street through which a rapid traffic is constantly passing, 
it is possible that the bitumen may here answer better than in former trials, 


and ia any ease it may interest our readers to know the method pursned by 
the Company in their present operations. 
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The bituminous pavement consists of blocks a foot square and 6 inches in 
depth. These block are composed of an artificial bitumen and angular 
broken stones, forming a concrete of considerable tenacity. When tbe 
granite stones of the old pavement had been taken up and removed, a surface 
with a coasiderable convexity in a transverse direction was prepared to re- 
ceive the bitnmioous blocks. These are then laid down in straight lines 
longitudinally, and breaking jnint transversely. The hlecks are not placed 
close together, but with a space betwen them of about one inch all ronnd 
each block. This space is left tor the purpose of being filled with melted 
pitch in arder ta fix the blocks in their places. These spaces or joints be- 
tween the blocks are filled ia with pitch at several different times ; but when 
the pitch joint is only 2 ar 3 in. in depth, the blocks are quite immovealle. 
When the first thickness af pitch has hecome quite solid, the joints are filled 
with the same substance up to the top, and before the tap surface of the 
joint has time to set, a workman sprinkles it over with a sharp, yellow, large 
grained sea sand, which sets firmly in the pitch. The pavement, when 
finisbed, presents the appearance of an ordinary stone pavement, except that 
the blocks, instead of ranging in straight lines transversely across the road, 
are placed in straight lines in a longitudinal direction. We can see no gaod 
reason for this deviation from the old practice, while on the other hand it has 
ohvieusly one great defect, namely, that the water falling on the surface is 
checked in its escape to the sides at every course of stones, and thus the sur- 
face of the readway must be kept constantly wet. The unbroken transverse 
lines of joints in an ardinary pavement, answer the useful purpose nf minnte 
channels to convey the water aff to the sides. It may he said that the bitu- 
minous surface will prevent the penetration of water, and that the water lodg- 
ing on the surface is of no consequence. We cannot agree in this, but con- 
sider on the other hand that for this very reason bituminous pavement should 
always be laid with a slope in some direction, so that the water, which can 
only otherwise escape by evaporating, may drain off it as fast as it falls. 


MISCELLANEA. 


Srockrox.—The bridge ta substitute the Stockton Suspension Bridge is 
now in progress; two of the piers are eompleted—one on each side of the 
stream; and the gangways aud travelling cranes are erected. Mr. Gra- 
ham:ley of Newcastle is the contractor for the masonry, and Mr. Kitchen of 
Darlington, the contractor for the iron work. The foundation requires piles 
50 feet long, and a 10-horse engine with a ram of 18 cwt., and three men to 
drive them, The stone piers are dressed in rockwork, six feet hroad at top ; 
the span is 83 feet 6 inches hetween the piers; the roadway is to he carried 
by east iron bearers about 34 feet deep. The site is ahont 100 feet above 
the suspension bridge, up the stream or ta the west of it. It is not certain 
whether the suspension bridge will be taken down, or used as a turn-out for 
empty wagons. 

Mivpiesponoven Dock.—This dock was completed in the early part of 
1842, and ships were admitted on the 12th of May in that year, and the 
shipment of coals has beer carried on regularly in the dock since that time. 
It has an area of nine acres of water surface, and is entered by a commo- 
dions channel rather more than a quarter of a mile in length, leading from 
mid-ehannel of the river Tees. The entrance lock is 132 feet long, and 30 
feet wide; the depth on the sill averages about 18 feet at spring tides, and 
15 feet at neap tides; and the enping is 21 feet above the sill. The bottom 
of the dock is three fect under the level of the sills; the sides of the dock 
are sloped and paved with stones at the water's edge. For the shipment of 
coal there are 10 staiths or * drops," at each af which coals may be loaded 
at the rate of 5 keels, or 105 tons perhour. Ballast is taken out at a very 
low rate, by means of crancs situated at different places on the river banks. 
The braneh railway leading from the Stockton and Darlington line, which 
communicates with the daek, is sitnated on the south side of the towa af 
Middleshorough ; it terminates in 10 lines of double railway leading to the 10 
drops. The raised platform is cavered hy three diverging lines of railway, it 
comprises aa area of 15 acres, and affords standage room for 1,200 loaded 
wagons, or more than 3000 tons of coal, besides ready means of egress for 
locomotives with their trains of empty wagons. Unfortunately the lock 
entrance has been censtructed too narrow for steam tugs to enter, of which 
there are about 20 fram 25 ta 50 horse power. The channel from Middle 
Tees is very much liable to silt up, and requires constant dredging. Mr. 
Cubitt was the engineer, and Mr. Turnbull the resident engineer, and Mr. 
Briggs the contractor. 


Lower SHANNON IMPROVEMENTS. lRELANn.—The works at Banagher 
are contracted for by Mr. William M'Kenzie, and consist of decpening ali the 
fords in the river from Killala to Athlone, either hy dams and excavating, 
or by dredging. Two 12 horse dredgers are employed, and two weirs are to 
be constructed, 1100 feet long each, across the Shannon; also a lock 170 
feet by 40 feet, and 9 feet rise to pass an 80-horse steamer; likewise a stone 
bridge at Banagher of 6 arches 60 feet span, and a. 10 feet swivel bridge oo 
one side to pass the steamer through. The works are under government, 
and are expected to be completed in the ensuing summer. 

Tug Dekr.—A news eam vessel, of 765 tons burther, was launched at 
Liverpoo! on the 25th of January, having been built by Mr. Thomas Royden 
for the East India and China trade. 
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ALEXANDRIA.—We have already informed our readers, says the ** Ecele- 
siologist," of our (the Cambridge Camden Society) engagement to supply 
designs and working drawings of a new church to be erected at Alexandria. 
These have now been completed by the architect, Mr. Salvin, and will be 
dispatched by the earliest post to their destination. As it may be interesting 
to many, and especially to the absent members of the Camden Society, to 
have some acconnt of the form and plan of this church, we shall here suhjoin 
a brief description of it for their information. The entire length of the 
church externally is 128 feet hy 50 feet in breadth (exclusive of a north and 
south porch). The plan comprises a full and spacious chancel, 40 feet by 
18 feet internally, and a nave and aisles, 78 feet by 40 feet; and a tower 
with a lofty spire is to be added, if funds can be procured, in the place of 
the south porch. The chancel is raised by three steps, and is furnished with 
all the proper appurtenances of stalls, priest’s door, credence, sedilia, and 
piscina. The seats in the nave are ranged in fonr parallel rows facing the 
east, there being a passage of 5 ft. 9 in. in the centre, and one of 2 ft. Gin. 
in each aisle next to the piers. The seats are, of conrse, all open. The west 
front, adapted from that of Llanercost Abbey, exhibits a beantiful facade 
made by the nave, which is terminated by a high-pitched roof with a gable 
cross between two large pinnacle turrets, and has below a lofty arcade 
pierced with two lights, and the two aisles, each of which carries a separate 
gable with a cross, and a single lancet light. To this front the north porch 
and southern tower will add great breadth and diversity of effect. The 
chancel, nave, and aisles will be vaulted; and the clerestory lighted by a 
circular window in each groined compartment. The aisles, are lighted by 
single lancets between buttresses with pedimented heads and set-oris. The 
east end will have a peculiarly beautiful eitect, from a richly arcaded triplet 
with a wheel window above, and from the lofty gables of the chancel, nave, 
and aisles, all of which will he surmounted with crosses, and are similar in 
design to the west end. The sides of the chancel contain three bays, each 
of which is arcaded of three, with the central arch pierced for a lancet light. 
Every portion of this church has been designed in strict conformity with 
ancient models. 

LANcASHIRE.—We have been permitted by the architect, Mr. Sharpe, of 
Lancaster, a member of our Society, to inspect the plans and working- 
drawings of a new church which he is now erecting at Knowsley, in Lan- 
cashire. There are many points in this design which descrve great com- 
mendation, and as a whole, it may safely be pronounced a most successful 
example of modern church building, although some of the arrangements 
appear to us liable to serions objection. The church is of the early- English 
style, and consists of a good chancel, nave with aisles, aud tower with broach 
spire at the west end. There will be no galleries, and the ground-floor alone 
will accommodate 400 worshippers. There is a well-defined clerestory, sup- 
ported by beantiful clustered piers and arches, and surmounted by a yery fine 
high-pitched roof, the trusses of which spring from triple-shafted corbels, 
with floriated capitals. The walls of this church are somewhat too thin to 
allow of the proper internal splay of the lancets, and appear to us to be too 
much and too regularly pierced. Thus each side of the aisles and clerestory 
exhibits an equal number of lancets, placed exactly opposite to each other. 
We should have preferred single lights in both positions, fora church shoudd 
be dimly lighted ; or the clcrestory might have had foliated circles (a beanti- 
ful early-English feature, which we wonder is not more frequently intro- 
duced), and the aisles plain two-light windows with circles in the heads. 
There is too much sameness in so greal a number of lancet windows. The 
nave roof might have been carried up to the belfry wiadows with better effect. 
The tower is very good, and has nothing to which we can object, excepting a 
number of small trefoil apertures which are intended to light the staircase, 
bnt which should rather have been plain oblong slits in the wall. There is, 
we snspect, but scanty ancient authority for such ornaments, unless in very 
magnificent towers, and they appear singularly inappropriate when placed 
just below the point where the roach meets the top of the tower, since this 
part ought especially to convey the idea of strength and solidity. Small 
apertures, however, of this description occur in St. Mary’s tower, Stamford. 
The northern porch (we should have much preferred a southern one, or at 
least a sonthern door shouid have been added, as at Woodton, Norfolk ; 
lrnham, Lincolnshire; and of later date, Grantchester and Chesterton 
churches, near Cambridge,) has too large a doorway, and its roof does not 
meet that of the aisle in a pleasing manner. The west door would be very 
good if the mouldings were less meagre and ornamental, A tower doorway 
of this style should be very deeply recessed, and have a great display of arch 
moulding. The details in general are very good, and have the rare merit of 
being at once extremely correct and varied in form. We have several grave 
objections to make against the internal arrangements. ‘There is no central 
passage to the altar; but the space which ought to have been left for this 
purpose is occupied by seats for children. The tables of commandments, 
creed, &c. are placed in an arcade above the chancel arch—a modernism 
which we consider altogether inadmissible, to say nothing of its bad etfect. 
We should be inclined to carry the chancel arch considerably higher. The 
Organ is at the east end of the north aisle; it should rather have been at the 
west, anda window at the east end. The font is too nearly the centre of the 
nave; its correct position is bythe west pier nearest tothe porch. Upon the 
whole, however, great praise is due to this design; but we deeply regret to 
observe that some of the internal details are to be executed in plaster. 
We had much rather that they had not been attempted at all. Under the 
chancel is a vaulted crypt, and above it we observe with no great satisfac- 
tion a contrivance for warming the church with hot air.—Ecclesiologist. 
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New Miurany Cuvnen ar Winnsoa.—The last stone of the spire of the 
new military church was laid on Friday morning. Dec. 30. The first stone of 
this building was laid on the 4th of April last. The church is built of white 
brick and Bath stane, and its architecture is pure Gothic: itis in the torm 
of a crucifix, having two large transepts for the accommodation of the mili- 
tary and the one at the west end for the children. These galleries are cal- 
culated to contain between 400 and 500 persons. A certain portion o. the 
church will be set apart for the accommodation of the soldiers! wives. The 
body of the church will be fitted np with beautifully carved oaken benches, 
by which, whilst this arrangement will afford a great number of sittings, 
will present a light and elegant appearance at a much less cost than the 
erecting of pews. In addition to the accommodation afforded to the military, 
there will be about 1,000 sittings for the nhahitants of Windsor and Cle wer. 
The principal feature of this church is the beautiful tower and spire, the 
tower being nearly 100 feet high, and the spire. of Bath stone, rising 18 feet, 
surmounted by a vane. The cost of this edifice will be about £10,000, 
nearly one-half of which is already subscribed, Her Majesty and Prince 
Albert being large contributors. The building is designed by Mr. B. Blore, 
and when complete will form a magnificent object from the Castle and sur- 
rounding neighbourhood. being o:e of the most beantiful designs on this 
side of the metropolis. The whole of the plans have been carriel out with 
great accuracy by Mr. J. B. Heard. 


Tur Prince Aupert.—A new iron built steamer of the above name, has 
been making several trips up and down the nver Thames, trying her speed, 
which proves to be very superior. and equal to our fastest steamers; at pre- 
sent she has exceeded the speed of all thatshe has been able to compete with, 
even the far famed ** Railway." She is an iron built vessel, the deck Leams 
are also of. deep angle iron, to which the deck planks are bolted down; her 
Jength is 155 ft. between perpendiculars ; extreme breadth 19 ft. 6 in.: draught 
of water when loaded, 4 ft. 6 in. ; length of saloon, 36 ft.. fore cabin. 36 ft. ; 
engine- room, 26 ft. ‘Theengines are ot the direct action principle. constructed 
by Messrs. Braithwaite, Miner, and Co, and are a bevut:ful specimen of 
workmanship, and occupy an extremely small space. The diameter of steam 
cylinders, 40 in. ; length of stroke, 40 in. ; nominal n.pr. of the two engines. 
110 horses, with 32 revolutions per minute; diameter of paddle-wheels, 
17 ft. 6in.; breadth, 9 ft.; space occupied by engines. 10 ft. Sin. in the 
breadth, and 6 ft. 6 in. in the length of vessel. The engines are constructed 
with two piston rods to allow the piston in the centre to be hollowed out. that 
the cover may be dished in a similar manner, to allow the connecting rod 
and cross-head to descend partially into the cylinder, that the length of con- 
necting rod may be as long as possible, which is equal to three times the 
radius of crank, or five feet; the air-pump and feed- pump are worked from 
either end of the cross-head ; the boilers are tubular, on Spiller s construc- 
tion. The time occupied in the passage fram Blackwa!l to Gravesend, the 
day we were on board, was l hour 13 minutes, with a slack tide, but against 
the wind, and 1 hour 5 minutes returning. 


Temrrrapor.—This steam vessel is the first of a pair built for ihe Post- 
office service in the Brazils, which business is performed by a private com- 
pany. She was built by Messrs Fletcher. Son, and Fearnall, from the de- 
signs of Messrs. Ritturden and Carr. (Mr. Ritturden is the surveyor of 
shipping to the honourable the East India Company.) She is very superior 
specimen of Thames building, and her arrangements and cabin fittings are in 
a style of extreme neatness and comfurt. The length between perpendiculars, 
15] ft. and over all 169 ft. Gin. ; breadth, extreme to a 3in plank. 24ft. ; 
depth in hold. 14 ft. ; burthen, old measurement, 418 tons; her draught of 
water, loaded, is 9 ft. 3in. forward, and 10tt. 2m. aft. She has two engines, 
of the collective power of 140 horses, constructed by Messrs. Miller, Raven- 
hill, and Co. They are finished in a superior manner, and work most 
satisfactorily ; the speed of the vessel in the r:ver, with every thing on board, 
and the coal boxes full. was 104 statute miles per hour. The vessel left Lon- 
don on the 5th ultimo for south America, an! performed the distance from 
Blackwallto Falmouth Harbour in 42 hours. consuming from 9 to 93 cwt. 
of conl per hour, with the steam up to 5$ inches, and the barometer standing 
at 27} inches; the engineer reports that he bad plenty of steam, and the firing 
very easy. 


Tue BDentinck.—This fine steam vessel, which has been for some time 
budding as a compamion to the ZIindostan, was launched on the 25th of 
January, from the yard of Mr. Wilson, at Liverpool; she is proposed to be 
nearly a fac-simile of the Hindustan, and was moored in the Trafalgar Dock, 
to be completed, and to receive her engines, which are being constructed by 
Fawcett and Co. 


Tur Roxyan Mai Steam Sure “ Hinernta.”—Another superb ship has 
been added to the fine fleet of steamers belonging to Cunard’s line, running 
between Liverpool and Halifax. She was built at Greenock, by Messrs. 
Steele and Co.; burthen 1350 tons, length between perpendiculars 218 feet, 
and depth of hold 24 feet. Her engines were constructed by Mr. Robert 
Napier of Glasgow, and are of the nominal power, the piston travelling 
220 feet per minute, of 530 horses collectively, the diameter of cylinders ts 
77} inches. and length of stroke 7 feet 6 inches, the paddle wheels 30 teet 
4 inches diameter. 


Errcxüic TrLEGnAPHu.—Mr. Cook, the joint patentee with Professor 
Wheatstone. of the voltaic telegraph, has been commissioned to lay down a 
line from the Paddington station of the Great Western Railway to Windsor 
Castle, and carry it thence to the Parliament houses and Buckingham Palace. 
The effect of this will be, that on important occasions, when the sovereign 
may be at Windsor, any intellgence «f. extraordinary interest can be trans- 
mitted to her Majesty in a second—nay, in less time. The voltaic elec'ricity 
which governs the motion of the telegraph, travels al the rate of two hundred 
and eighty-eight thousand miles a second. This has been proved by the deh- 
cate instrument invented by Professor Wheatstone, The new and m st sin- 
gular arrangement will be of great value in connection with the publie service. 
When cabinet councils sit on momentous questions, her Majesty can be ac- 
quainted with the result of their deliberati: ns as instantaneously as if she 
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were present. When the Queen presides over the meetings of her ministers 
in person at Windsor, it not unfrequently happens that information on a 

articular subject may be required from the departments ın London; and 
pmo when this has been the case, it of course became necessary to send 
an express to town to obtain what was called for, before the business could 
satisfactorily proceed. Now it. in most cases. will be procured while the 
council is sitting, and, indeed, in the course of four or five minutes, which 
before would have caused a delay of as many hours. This will not only be of 
use on great occasions, but in a common way its every-day value will be con- 
siderable. During the session of parliament, for instance. on every question 
of interest her Majesty can learn the division, or the progress made in a 
debate, one moment after the house has divided. or any particular orator has 
risen to speak or resumed his seat. Thus. a more rapid communication be- 
tween the sovereign and ber ministers fur the time being will be established 
than has ever been known or thought of before.—Mirror. 


Tus Bmuxonaw Town HarL Orcas has undergone great alterations. 
These consist of certain new arrangements and adaptations, founded on an 
extensive survey of the great organs both in Germany aud Holland ; and will 
have the effect of greatly increasing the powerfulness, and variety of this 
splendid instrument. the recent improvements having caused an addition of 
about 1200 pipes. The height of the case is 54 feet, and 40 feet wide, and, 
contains about 4000 pipes. The circumference of the CCCC metal pipe is 
5 feet 3 inches ; the largest wood pipe (the CCCC) is 12 feet in circumference, 
and its interior measurement is 224 cubic fcet. The organ contains 63 real 
stops, six copulas, and has four sets of keys; the fourth is the combination 
or solo organ, upon which (by an ingenious contrivance) can be played any 
stop or stops out of the swell or choir, without interfering with tbeir pre- 
vious arrangement. There are several stops peculiar to this organ, and 
which are not to be found in any other; amongst them is the grand ophi- 
cleide, invented by Mr. Hill, which is distinguished by its immense power and 
richness of tone. The posaune is built on a large scale, and is by far the 
most powerful ever made. By coupling the pedals with the keys, $7 pipes 
are made to speak with each pedal. The osi contain 300 square feet of 
surface, and upwards of 3 tons weight upon them is required to give the ne- 
cessary pres-ure. The machinery of the organ is so very extensive, that the 
trackers, if placed in one line, would measure more than 5 miles. 


NANXIN annits Porcerain Works.—Numerons. as you may conceive, have 
heen the pilgrimages made to the far-famed ** Porcelain Tower,” for the first 
time in inspecting any of the monuments rénommés of this country, no dis- 
appointment has been experienced, while comparing what actually is, with 
what the legends cf the book-makers in China describe to be. It is, indeed, 
a most elegant and singular structure, as remarkable for its correct propor- 
tions as for the rare material of which it is partially composed. 1 say par- 
tially. because the mass of building 1s not of eur he but is composed of 
common brick, with a facing and lning of beautiful white glazed porcelain 
bricks or slabs, fixed into the masonry by means of deep keys or shoulders, 
cast lke a half T. on the brick. lts furm is octagonal, and running up each 
of the angles is a moulding of large ules of very fine clay, fada and 
coloured red and green alternately ; round each story runs a high balustrade 
formed of green porcelain, upon which four arched doorways open, set to the 
four cardinal points, the arches being elegantly tumed with large glazed 
tiles. cast in all imaginable fancies of design and variegation of colour 
representing wild beasts, demons, deities, monsters, Sc. lt appears to be a 
“ sight’ amongst the Chinese themselves. for there are priests «r bonzes 
attached to the building to kcep it in order, who earn their consideration hy 
eistritmiing to the visitors lithographed clevations of the tower, with descrip- 
tions attached, and who seem to have the duty entrusted to them of illumi- 
nati: g it on gala occasions. This is effected by means of lanterns made of 
thin oyster shells, used in licu of window glass by the Chinese, which are 
placed at each of the eight angles on every story, and the effect of whose 
subdued ven on the highly reflective surface of the tower must be must 
striking and beautiful.— Bombay Spectator. 

Fronrsck.— The Duomo.—The grand Duke has given orders that the ** Gran 
Duon:o" ot Florence shall Le completed under the direction of the Imperial 
Academy. The dume was begun to be built in 1296, by Arnolfo di Lapo. 
In the works now to Le commenced, the materials to Le employed are vs 
from the quarries of the two mountains Seravezza and Altissimo, in some 
respects more beautiful than those of Carrara, and they are those. which 
Michael Angelo made use of. 


THE VARIATION OF THE COMPASS. 
Observations made at the Royal Observatory, Greenwich, 


G. B. Ainv, Astronomer Royal. 


Mean Magnetic Declination. | Dip at 9 a.m. | Dip at 3 r.m. 


o t t o tr o 4 
1812 October.. ..| 23 18 4 
November 230120909 68 564 69 0% 
December 23817092 68 50 68 594 
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LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM JANUARY 3], TO FEBRUARY 25, 1843, 
Six Months allowed for Enrolment, unless otherwise expressed. 


George Benjamin Thorneycroft, of Wolverhampton, ironmaster, for “ ime 
provements in furnaces used for the manufacture of iron, and also in the 
mode of manufacturing iron.”—Sealed Jan. 31. 

William Maugham, of Newport-street, Lambeth, chemist, for “an improve- 
ment in preparing aerated water."— Jan. 31. 

William Barnard Boddy, of Saint Mary, Newington, surgeon, for “ ime 
prorements in apparatus and means for opening, shutting, and fostening 
every description gf sliding and lifting window sashes, windows, and window 
shutters.”—Jan. 31. 

William Robinson Shaw, of Leeds, engineer, for “ improvements in feeding 
or supplying steam boilers with water.”—Jan. 31. 

Samnel Kirk, of Staly-bridge, Lancaster, cotton spinner, for “ improve- 
ments in machinery or apparatus for preparing cotton and other fibrous sub- 
stances for spinning.”—Jan. 31. 

Charles Hancock, of Grosvenor-place, artist, for “ an improved means of 
dyeing or staining cotton, woollen, silk, and other fabrics, and rendering them 
repellent of waters and moisture."— Jan. 31. 

Charles Clark, of Great Winchester-street, London, merchant, for an '* im- 
prored pyro-hydre pneumatic apparatus, or means of generating, purifying, 
and condensing steam and other vapours, and of extracting from vegetable 
substances the soluble portions thereof, as also the application of parts of the 
said opparatus to other heating, evaporating and distilling purposes.” —Jan. 31. 

James Clark, of Glasgow, power-loom cloth manufacturer, for “an im- 
proved mode of manufacturing certain descriptions of clotAs."—Feb. 1. 

John Hill, of Manchester, machine-maker, for ** improvements in or appli- 
cable to looms for weaving carpets and various other fabrics in which raised 
loops or a raised pile constitute the face or the figure of the fübric."— Feb. 11. 

Robert liicks, of Old Burlington-street, surgeon, for *' improvements in 
apparatus for impregnating liquids with gases.”—Feb. 11. 

Joseph Morgan, of Manchester, manufacturer of patent candle-making 
machines, for “ improrements in the manufacture of candles.”—Feb. 11. 

Jonathan Badger, of Sheilield, carpenter aud builder, for “ improrements 
in the construction of bedsteads for invalids.” —Feb. 11. 

Christopher Nickels, of York-road, Lambeth, gentleman, for “ improve- 
ments in the manufacture of fabrics made bg lace machinery.” —Feb. 11. 

Thomas Ensor, of Milborne Port, glove manufacturer, for “ improvements 
in the manufacture of leather gloves.” —Feb. 11. 

Henry Du Bochet, of South Mall, Ireland, piano-forte tuner, for “ a new 
method of making piangfortes,"—Fcb. 11. 

Thomas Wolverstan, of Salisbury, iron founder, for “improvements in aale- 
trees and axletree boxes.'—Feb. 11. 

Alfred Brewer, of Surrey-place, Old Kent-road, wirc-weaver and felt 
manufacturer, for “ improrements in machinery for manufacturing paper." 
(A communieation.)—Fch. 11. 

George Ebenezer Doudney and Edward Phillips Doudney, of Mile-end, 
Portsea, candle manufacturers, for ** improrements in the manufacture af dip 
and mould candles,"—PFcb. 17. 

James Boydell, jun., of Oak Farm Iron Works, near Dudley, ironmaster, 
for “ impravements in apparatus for retaining the wheels of carriages in the 
event of an axis breaking, or otherwise."—EFeb. 17. 

Henry Ross, of Leicester, worsted manufacturer, for “ improvements in 
combing and drawing wool, and ather fibrous substances.” —Feb. 17. 

Charles Brook, of Meltham Mills, York, cotton spinner, for “improvements 
in the apparatus used for purifying gas.”—Feb. 17. 

William Newton, of Chancery-lane, civil eogineer, for “an improved sys- 
tem of teorking conl mines and quarries of stone, marble, and slate, which 
may also be applied to the making of tunnel borings, or to other purposes of 
the like kind." (A communication.)—Feh., 20. 

John Kymer, of Pontardalaw, South Wales, coal proprietor, and Thomas 
Hodgson Leighton, of Llanelly, Carmarthen, chemist, for “ improrements 
applicable to the burning anthracite or stone coal, and other fuel, for the pur- 
pose of obtaining heat.”—Feb. 21. 

Joseph Crannis and Robert Kemp, both of Southwark, furriers, for “ im- 
provements in wood pacing.” —Feh. 2]. 

Benjamin Brunton Blackwell, of Newcastle-upon-Tyne, gentleman, and 
William Norris, of the city of Exeter, civil engineer, for “ an improvement in 
coating iron nails, screws, nuts, bolts, and other articles made of iron with 
certain other metals.” —Feh. 21. 

Lawrence Holker Potts, of Greenwich, doctor of medicine, for “ new or 
impraved methods of conveging goods, passengers, or intelligence.” —Feb, 21. 

Henry Clarke, of Drogheda, linen merchant, for “ tomprorements in ma- 
chinery for Inpping and folding all descriptions of woven textures and surface 
Sabrics,”—Feb, 23. 

Francis Nonhiliac Conder, of Highgate, Middlesex, engineer, for “ im- 
provements in the cutting and shaping of woad, and in the machinery for that 
purpose.” (A communication.) —Feb. 23. 

Joun Haccerston Leatues, of Norwich, gentleman, and WiriLiAM 
KinRAGz, of the same place, asphalte manufacturer, for ** improvements. in 
coffins.” —Feb, 25, 


PLATE IV . 
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THE WALHALLA. 
Description of the Walhalla, read at the Institute of British Architects, 
By Joun Woo ey, FELLOW. 
(With two Engravings, Plates IV and V.> ) 


Tue idea of raising a monument to the great men of Germany 
originated with the present king of Bavaria. While he was Crown 
Prince, and only 20 years of age, he conceived the plan of raising a 
vast edifice for the reception of busts of illustrious men of every state 
in Germany, whether Bavarian, Prussian, or Austrian, without dis- 
tinction, beginning from the earliest records of German history, and 
including princes, philosophers, warriors, poets, artists, and learned 
men,—all who might have distinguished themselves by their virtues 
or their genius, It was in 1804, according to the inscription upon the 
pavement of the temple, that this noble project was first contemplated 
by the prince; and though delayed and interrupted at that period, and 
for some years subsequently, by the disturbed state of his country, 
his design was never abandoned; but, conceived as it was in youthful 
ardour, it has been prosecuted with manly energy and constancy, and 
at length, in the summer of last year, received completion in the 
magnificent edifice, the Walhalla, which now adorns the banks of the 
Danube at Ratisbon. 

The character given to the building by its mythological appellation, 
is carried out by the sculpture which adorns the interior, and Klenze 
has made this * voice of architecture," as Mr. Cockerell terms it, an 
organ to awaken among artists an interest in a mythology which has 
been most undeservedly neglected. The adaptation of the national 
fables of the early Germans to a building so entirely national in its 
conception as the Walhalla, is most appropriate, and certainly the 
most original feature of tbe design. Except merely to state that the 
name received the consideration of many learned men, the architect 
has offered no remark upon this employment of the Gothic mythology: 
probably because the subject is much more familiar to Germans than 
to Englishmen. For this reason I shall offer no apology for prefacing 
the description of the Walhalla by a brief account of its mythological 
prototype, and by a few words upon the northern mythology. 

The study of mythology has always held a foremost place in 
modern education, because the knowledge of the religion professed 
by the early inhabitants of a country is so essential to the understand- 
ing the works of ancient authors, and in order to aid the investiga- 
tions of the customs and monuments of antiquity. But why the Pagan- 
ism—called, by way of excellence, classic—should have engrossed so 
much attention, to the exclusion of a mythology which has so much 
more claim upon our national sympathy, has been frequently asked, 
but remains still to be answered. As long ago as the year 1800, the 
University of Copenbagen considered the matter of sufficient import- 
ance to give, as the subject of a prize essay, the question, * Whether 
the Northern mythology is worthy of equal rank with the Grecian.” 
The question was decided in the affirmative by all the candidates, and 
Müller, Ohlenschlager, Dalins, and others in their subsequent illustra- 
tions of the subject, have fully justified their decision. ‘Without dis- 
cussing the degree of merit to which each is entitled, it will be 
readily granted that the Scandinavian mythology, independent of any 
intrinsic beauty it may possess, has this one great claim upon our 
attention over the Paganisin of Greece and Rome: namely, that we, 
as well as the other countries of Northern Europe, may esteem these 
magnificent superstitions as having been the religion of our fore- 
fathers; for while the worship prescribed by the Greeks extended 
itself in Europe no farther than Greece and Italy, the major part of 
Gaul, Scandinavia, Germany, and Britain, cultivated a mythology and 
literature peculiarly their own,—a mythology which gives a striking 
picture of our northern ancestors, and to which our customs, antiqui- 
ties, and language make perpetual reference. 

Upon the conqnest of England by the Saxons, the ancient Britons 
were driven to seek refuge, the principal part of them in that part of 
France then called Armorica, to which they gave the name of Brit- 


1 [We are obliged to postpone Plate V, a perspective view of the interior, 
until next moath.—Ep. ] 
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tany, and the few that remained in this eountry in the remote corners 
of Wales and Cernwall, With their language and their customs the 
victorious Saxons introduced their fables and their sagas, and the 
worship of Odin was established throughout the heptarchy. 

Hume speaks of the religion of the Saxons as “consisting of super- 
stitions of the grossest and most barbarous kind, as one of which little 
is known, and which, compared with the systematic and politic insti- 
tutions of the Druids, made little impression upon its votaries, aud 
which accordingly gave place to the new doctrine” (uf Christianity). 
This is not true; the worship of Odin was one of all others calculated 
to dazzle and captivate the imagination of a warlike race like the 
Northmen; and that the laws of that great conquerur took deep root 
wherever they were propagated,—that is to say, throughout the 
north,—is beyond all question. Christianity eventually trinmphed, 
not easily, or because it met with no opposition, as Hume supposes; 
but because truth must prevail over superstition and error. But even 
Christianity and the lapse of more than eleven centuries have failed 
to eradicate altogether the traces of this worship: of which fact the 
names of the days of the week in almost all the languages of Northern 
Europe is the most familiar instance. The rites of the Druids were 
the most terrible ever known: their barbarous wicker idol immola- 
tions were unknown among the Gothic nations. And another princi- 
pal feature of their institutions was the profound ignorance which it 
was the policy of their priests to maintain; for they most carefully 
concealed their doctrines from the vulgar, forbidding that they should 
ever be committed to writing: and on this account they had not so 
much as even an alphabet of their own. The institutions of Odin 
were entirely the reverse of this. No barbarous people were ever so 
addicted to writing, as appears from the innumerable quantity of 
Runie inscriptions scattered all over the north, not excepting England 
and Scotland. The invention of letters was considered the offspring 
of Divine inteliect, and ascribed to their chief deity; and the charac- 
ters themselves were supposed to be possessed of magie virtues. 
The Edda, the Voluspa, and the sagas of this heathen period are still 
preserved, and are written in a language which is the parent of all the 
Gothic dialects. The Havamaal, or sublime discourse, ascribed to 
Odin himself, in which he has delivered admirable precepts to his 
followers, is the only thing of the kind in existence, and contains pro- 
found maxims cf wisdom: 


** Which skalds of old have spoken since, in liys of Havamaal: 
From race to race descended deep, those sayings fraught with doom, 
And Norway still reveres the same, as voices from the tomb.” 


The religion of Odin carried with it an innumerable quantity of 
mythie poems and sagas, and the skalds, or scops, who sung and chro- 
nicled these traditions, thus possessed of a mythology so propitious to 
poetic fiction and ornament, were celebrated throughout the north of 
Europe: they visited other countries, resided amidst the splendour of 
courts, and were enriched and caressed by the greatest monarchs of 
their time. The dawn of northern literature—the only literature 
which Enrope can boast anterior to the adoption of Christiavity—is, 
in short, inseparably connected with the northern superstitions, and 
the sagas in which they are preserved, must ever remain the earliest 
monuments of Gothic intellect. So rich a mine has not been neg- 
lected by modern writers among the Danes, Swedes, and Germans $ 
many a beautiful creation of genius owes its existence to this source, 
as the German reader well’ kuows, and the works of Gray, Cottle, 
Sayers, and especially Herbert, prove that the English are not insensi- 

le of the beauties of the northero mythology.’ But for the artist, to 
whom these remarks are addressed, it remains ao almost unexplored 
region of magnificent and poetic fable, which may challenge competi- 
tion with any which the ingenuity of man has invented. As an 
instance, it would be impossible to select a more poetical creation of 
fiction than that of the Walkyriae,—those beautiful, but terrible emis- 
saries of Odin, seen by the dying Scandinavian hero only during his 
last agonies upon the field of battle, and there upholding his courage 


* Among these should be mentione! also the translations of Tegneris 
Frithoff, especially that by Mr. Latham, 
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to the last, and cheering the dark hour of death by visions of the 
Walhalla, to which they were come to conduct him. 

These beautiful and warlike maidens play an important part in the 
paradise of heroes, and have been accordingly introduced by Klenze 
in the building under consideration. Their name, Walkyriae from 
two Icelandic words, signifies choosers of the slain, as Walhalla means 
the hall of the slain. Their office was to receive the souls of those 
warriors who were deemed by Odin worthy of immortal reward, aud 
conduct them to his palace of Walhalla. Led by his beautiful guide, 
the shade of the hero passes over the bridge of the gods, the raiubow, 
called Bifrost, which is guarded by the sentinel Heimdal, and they 
enter the celestial city Asgard, surrounded by ever blooming trees, and 
full of gold and silver palaces, the mansions of the gods of the Edda. 
Above this city lies Gladsheim: and here, surrounded by a grove 
whose trees bear golden leaves and fruit, is situated the promised 
Walhalla, The hero and his guide approach the western gate, upon 
which the magic bolt Walgrind, which excludes all unconsecrated 
souls, falls, and his future residence lies before the hero in all its 
glittering splendour: gold and silver, brightly polished shields, 
armour, and weapons, and all the paraphernalia of barbarous warfare, 
appears on all sides. The Einheriar,—the name given to the future 
inhabitant of this glorious abode,—upon his entrance, is presented by 
his guardian Walkyria with his installation cup of mead, Iduna, the 
goddess of youth, offers him the apples of immortality, and he is at 
once recognised by his former companions in arms, who have gone to 
Walhalla before him, with loud shouts of greeting,— Welcome, 
Einheriar! enjoy peace and drink mead for ever with the gods!” 
the future life of these heroes, notwithstanding this reception, is 
neither an idle or peaceable one. Fightiug was an indispensable 
amusement with our forefathers even in the abodes of bliss. Fight- 
ing was their business and pleasnre upon earth, and, according to all 
savage ideas of a future state, they expected to repeat again their 
earthly pleasures in heaven. Hence arose the custom among the 
Scandinavians when a chief fell gloriously in battle, to burn with him 
upon the pyre his armour, sword, and war horse, and whatever else 
he held most dear. His dependents and friends frequently made it a 
point of honor to die with their leader, and attend on his shade in the 
palace of Odin. In the tomb of King Chilperic were found his arms 
and the bones of the horse on which he supposed he should be pre- 
sented to the warrior god in Wallialla. A singular instance of this 
custom has been recently discovered upon opening three tumuli near 
East Wsley in Berkshire. In the graves were found skeletons of 
gigantic persons, together with warlike weapons, rude articles of 
military equipments, and the bones of animals, probably horses. 
These persons had evidently fallen in battle, the skulls being frac- 
tured, and an iron javelin head being firmly fixed in one of the hip 
bones, 

The pastimes in Walhalla were therefore in accordance with this 
superstition. In the morning, at the crowing of the golden cock 
Fialar, the heroes arise with one accord, buckle on their armour and 
weapons, mount their war steeds, and sally out of the 540 gates of the 
Walhalta. 

* Fünfhundert Thüren und noch vierzig 

Glanb'ich dass in Walhall sind :— 

Alle Einheriar in Odin's Gehege 

Hanen sich jeden Tag ; 

Tod kiesen sie und reiten vom Kampf, 

Trinken Bier mit den Asen und speisen Sáhrimner, 

Und sitzen eintrichtig zusammen." 

—Rüh's Edda. 

They ride to a mighty plain called Odinstun, and here they fight 
together with all the fury of their mortal days, performing miracles 
of bravery until the god Heimdal sounds his horn, upon which their 
wounds are miraculously healed, and they return amicaoly to the 
banquet in Walhalla, the bravest of the day being rewarded with the 
most distinguished places at the board. Their food consists of 
swine’s flesh, from the hog Sibrimuer, which is never consumed, and 
mead, or hydromel, is supplied by the beautiful Walkyriae, whose 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[A PRIL, 


duty it is to attend upon them, the gods and Odin himself being pre- 
sent at the banquet. 

It shouid be observed, that warriors of mean birth, and slaves, 
though dring bravely and in battle, were not admitted to the mansion 
of Odin; but were received into the palace of Thor, in Bilskirner : 
noble women were assigned a residence in Folkvang, the palace of 
the goddess Freia. The nnwarlike, and those who had the misfor- 
tune to live all the days of their lives,—a calamity which the Scandi- 
navians avoided by voluntarily destroying themselves,—were con- 
demned to an abode in Niflheim, the icy domain of the infernal 
goddess Hela, from whose name is derived our word hell. 

These are the principal features of that portion of the northern 
mythology which has furnished an appropriate name for a monument 
to the honor of the illustrious sons of Germany. It might be wished 
that the architecture of this splendid building had shared in the spirit 
of nationality of which in all other respects it is so characteristic; or 
at least that it had heen more original in design. But as far as 
regards the exterior, it can claim the merit only of being an excellent 
restoration of the Parthenon: the architect has made more than 
ample atonement for rejecting the mythology of the Greeks by most 
scrupulously following their architectural model. For this want of 
invention he seems quite willing to hold himself responsible, by stating 
that, though the Grecian Doric order was recommended, he was left 
to the free exercise of his judgment in every other respct. Iam, 
notwithstanding, inclined to suspect that the hint given to the com- 


| peting architects in the original instructions—to the effect, that an 
imitation of some approved model of antiquity would be preferred to 


a less beautiful, thongh more original invention—influenced him more 
than he chooses to confess. 

The enormous substructure of masonry and large “step-like 
plinths” upon which the temple is elevated appears to be an injudi- 
cious arrangement: it has the effect of making the principal object, 
the building itself, appear insignificant compared with its subordinate 
pedestal. The effect must not be judged, however, from a geome- 
trical elevation; for it must be remembered that the building stands 
upon a considerable eminence, and that the consequent forshorten- 
ing, when seen from below, mnst in a great measure obviate this 
objection. 

The arrangement of the interior is very skilful, and in many 
respects original. The task of introducing a wethod of roofing 
unknown to the Greeks, but desigoed in the spirit of their architec- 
ture, was a difficult one, and is well overcome. The roof is of cast 
iron, of which the construction is visible, leaving open spaces glazed 
for the admission of light, and by means of sculpture rendered highly 
ornamental. 

The division of the hall by the projecting masses, or wings, which 
originate in the necessary support of the roof, is a disposition which 
produces animation and a play of light and shade, and also increases 
the apparent extent of the building. These wings boldly projecting 
from the side walls, break the monotony of the simple parallelogram 
form of the plan, and always conceal a portion of the busts which 
occupy the lower range of walls, and which, from their great number 
and similarity, would otherwise have become wearisome. The upper 
portion of the side walls is visible the entire length, interrupted only 
by the beautiful Walkvren caryatides which form the principal orna- 
ment of the interior, and upon which the eye of the spectator first 
Tests. 

The temple, exclusive of the substructure, incloses a space of 
234 ft. in length and 107 ft. iu breadth, surrounded by 52 Doric 
columns 31 ft. high and 5 ft. 10 in. diameter. The internal length, 
iucluding the opisthodomus, is I71 ft. the breadth 92 ft, and the 
greatest height 53 ft. Sta. Height of the lower order, 2Sft. 5in.; 
the upper order, 17 ft. 5in.; and the caryatides, IO ft. 5in.;—height 
of the temple outside to the summit ofthe pediment, 61 ft. The sub- 
structure is 106 ft. higb, 236 ft. in breadth, and 425 ft. in depth. From 
the level of the Danube to the summit of the temple is 304 ft. 

The following description is abridged from the work published by 
the architect, Leo vou Klenze:— 
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“In February of the year 1814 there appeared in the public papers 
an invitation to German architects, to prepare designs for the monn- 
ment wbich his Royal Highness the Crown Prince of Bavaria pro- 
posed erecting to the great men of Germany. The plans produced by 
this invitation were not satisfactory to his Royal Highness, and I was 
commissioned to prepare the drawings which have formed the basis 
of the present design. 

* Ratisbon,—a city famous in the history of Germany and Bavaria, 
and one of the uniting points of the grand roads of Germany, situated 
upon one of the principal rivers, and in a charming country diversified 
by valley and mountain, and in a mild climate favourable to building, 
—Ratisbon was the place chosen by the king as the site of the 
future Walhalla. 

* The ISth October, 1830, the anniversary of that battle which 
freed Germany from a foreign yoke, was the day appointed for 
laying the first stone of the edifice. The ceremony was performed 
by the king in person, and an eloquent oration was pronounced by 
Edward von Schenck. ‘Since civilization and education have been 
naturalized in Germany,’ said he, ‘many glorious buildings have 
been erected; for centuries together has the most persevering art 
been often employed upon the perfection of a single cathedral, Our 
country is filled with churches, palaces, fortresses, and castles, and 
modern times have seen the erection of halls and temples not un- 
worthy of the very father-land of the arts. Statues also, and monu- 
ments have been raised to individuals; but since the earliest period 
of onr history Germany has never till now erected an universal monu- 
ment to her mighty sons. The project of erecting such a monument 
was reserved for King Louis of Bavaria, and never lived a monarch 
more worthy to carry such a design into execution.’ 

"Let us now,’ continued von Schenck, ‘look witli prophetic eye 
to the completion of the Walhalla, and contemplate the building as it 
will one day appear upon the eminence whereon we now stand. 
What a prospect for the traveller who approaches from the shores of 
the Danube! Upon the summit of this mountain he will behold a 
mighty temple of white marble, a hall worthy of the glorified heroes, 
resting upon mighty Doric columns, embanked by cyclopeian walls 
and terraces, and approached by extensive flights of stone steps. 

“Having ascended these steps, the sculptured pediment above 
reminds him of the conquest of the Romans by the Cherusei, and 
other early battles of the German people. He enters the temple, and 
his first glance falls npon a sculptured frieze which surrounds the 
walls, representing the religion, customs, battles, and commerce of the 
aborigines of Germany. Beneath this frieze, and all around hiin, he 
beholds the busts and glorious names of those men who have immor- 
talized our father-land in every braach of art and science, and on 
every public occasion. The series of these great men commences 
with those ancient heroes whose primordial efforts broke the mighty 
power of Rome: to them follows the race of Pepin of Heristhall, the 
line of noble and mighty emperors of Saxon and Frankish race, the 
Hohenstanfen, and the race of Habsburger. 

“t The line of emperors is closed by those great and good princes 
who have governed in their own separate countries, or in foreign 
lands,—such as Otho and Maximillian of Bavaria, Amalia of Hessen, 
William of Orange, Frederick of Prussia, &c. 

* t'These monarchs are surrounded by the great men who have been 
their contemporaries, and who have lived and died for faith and 
truth, for fame and freedom, or for science and art. Heroes from the 
Cherusker Hermann, who conquered the Romans, down to Schwart- 
zenberg aod Blucher; holy men, like Nicholas von der Flue and 
Thomas à Kempis ; philosophers, as Leibnitz and Haller; Germany's 
early poets, from the author of the renowned Nibelungen Lied down 
to Schiller; (long may the bust of Goéthe remain in the Hall of 
Expectation?) the heroes of plastic art, from the old masters down to 
Mengs; and, last of all, the mighty Dioscuri of German melody, from 
Gluck to Mozart.’ 


* 2 Goéthe has passed the ordeal which entitles the hero to admission 
within the halls of Walhalla; his bust will now Le found among the 
best.—T, 
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^ *I can believe, concluded Von Shenck, ‘that the spirits of these 
great men are now at this auspicious moment hovering around us in 
gratitude to the noble king who raises this monument to their merits. 
Their blessing will not be in vain: it is joined to that of Heaven, 
and descends already upon this building.’ 

“While in many other—alas! also German—states, sedition and 
mistrust threaten to loosen the holy bands between prince and people, 
here, in Bavaria, stands her king : happy, because he diffuses lappi- 
ness and prosperity, mighty in the love of his people, justly estima- 
ting his high calling, and with conscious power steadily fulfilling it. 
And thus he lays the foundation stone of a monument to German 
greatness and German truth,’ ?* 

On the conclusion of this oration, the king, standing beneath a 
baldaquin, supported by columns and surmounted by a statne of Ger- 
many, proceeded to lay the first stone of the Walhalla, and the build- 
ing was commenced in the spring of 1831. 

The first large division of the terrace is of Pelasgic construction, 
and of polygonal blocks of a marble-like limestone; the second 
division, and likewise the three large step-like landings below the 
temple, are of the same stone, and formed of regular blocks, but of 
unequal height and length, as is found in many buildings of the 
Greeks,—as in the walls of Kalidon, and also in the Theatre of Mar- 
cellas in Rome. The columns are 5 ft. 10 in. in diameter, and formed 
in eleven blocks. 

The severe style of the exterior architecture is relieved by the 
sculpture in the pediments, consisting of highly relieved groups in 
white marble, by the hand of Schwanthaler, from designs made by the 
king. The first illustrates the battle in Teutoburger Walde, under the 
victorious Armenius: the second represents Germany, to whom, after 
the catastrophe of 1818-14, the representatives of the united forces 
are presenting the lost provinces.? 

The site was so chosen that the south end of the temple should 
present the principal entrance and access for those on foot. In 
ascending, by means of the different steps and terraces, first to the 
right and then to the left, the building and prospects of the distant 
country are presented to the visitor under various and continually 
changing points of view. Having arrived by 140 steps at the second 
terrace, a bronze door is seen, which leads to an arched chamber, 
This chamber is termed the Hall of Expectation, and is intended for 
the reception of busts of great men still living, from whence, when 
the occasion arrives, they are removed into the Walhalla itself, 
T'wo other flights of steps lead to the pronaos and principal entrance 
of the temple. 

The arrangement of the interior demanded all possible space for 
the reception of the busts, and their proper distribution was a leading 
feature of the design. It was necessary that the busts should be all 
of equal size, and of the Greek therm form; and also, in order to 
typify the universal equality of all in Elysium, that they should be 
placed in rows according to their dates only, without individnal dis- 
tinction. 

It was then essential that the monotony of the coup d'œil of so 
many similar sized heads should be got rid of. The construction of 
the roof, which of course could not be left open like the ancient hy- 
pethral temples, and which therefore required supporting beams, sus- 
tained by four projecting masses from each longitudinal wall so as to 
lessen their span: this form offered the best means of avoiding the 
objectionable repetition; and it was thus attained, namely, that in a 
general view along the hall, a large proportion of the busts wonld be 
always concealed from the spectator by the projecting architectural 
masses. At the extreme end is a large gallery, and in each longitu- 
dinal wall a passage introduced, both which during an inanguration or 
other ceremony, serve for tbe accommodation of spectators. In de- 
signing the building, the architect always had in view the celebration 
of some solemn and poetic ceremony, as for instance, that certain pe- 
LL 

3 Professor Rauch made the original model for this sculpture to a small 
scale. The execution of it was afterwards entrusted to Schwanthaler, who 
was then rising into fame. lle remodelled the design, and descrves the 
credit of the entire work, which is of the highest order. 
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riodical national associations should be held, having for a principal 
objeet, the admission of a new bnst, and the solemn inauguration cf a 
new hero to the halls of the Walhalla. On such an occasion a pro- 
cessional train would ascend the steps to the first terrace. Here the 
ivaugural bust would be taken from the Hall of Expectation, which 
would be appropriately decorated for the occasion, and from thence 
be bcrne in procession to the next terrace, and so carried into the tem- 
ple. Upon opening the great bronze doors the procession would be 
received by a chorus of singers, who wonld remain unseen in the gal- 
lery. Spectators would be permitted only in the gallery and passsges, 
and the hall remain consequently quite free for the train, which would 
proceed in choragic order to the place appoiated for the reception of 
the bust. 

It was important that the interior decoration should tend to pro- 
mote in the spectator the frame of mind which the foregoing cere- 
mony had awakened, and therefore it was the desire of the accom- 
plished founder of the Walhalla, that the aid of rich descriptive 
sculpture and ornament should be called ia as the most effective 
means of so doing. Io the mythology of our forefathers the Walky- 
riae were beautifu! maidens, whose duty it was to bear dying heroes 
from the field of battle to the palace of Odin, there to be entertained 
with never-ending banquets, and to dwell for ever in the paradise of 
the valiant. 

Statues of these beautiful companions of the beatified German 
heroes, have been employed as caryatides, to avoid the multiplica- 
tion of severe architectural forms, which are apt to produce mechani- 
cal plainness, and also, in order to relieve the monotony produced 
by so large a number of busts. These Walkyren caryatides, sculp- 
tured io marble by L. Schwanthaler, are habited, as near as is known, 
jn the ancient German costume, and are employed to support the 
cornice and roof. The heroes of the Walhalla are necessarily divided 
into two classes, namely, those who from the want of existing por- 
traits are recorded only by name, and those of whom busts are really 
extant. To the first of these is allotted the upper division of the 
inner compartments of the walls, and their names are inscribed in the 
spaces between the fourteen caryatides. The busts in a double row, 
partly upon a continued pedestal, partly upon projecting marble bear- 
ers, are divided into six classes, over each of which presides a female 
therm-shaped statue, sculptured by Rauch, and having reference to 
the class over which she presides. 

In order to complete the allegorical sculpture, the interior pedi- 
ments formed by the horizontal beams, and the sloping roof, are en- 
riched by three sculptured bas-reliefs, ia which are represented the 
three principal epochs of the northern mythology. ln the first is 
seen the giant Ymer, born of the moisture engendered by the hot 
wind from Muspelheim and the cold mists from Nifelheim, and from 
his shoulders spring the first human beings, Askar and Embla. Near 
him are the Lord of Muspelheim, Surtur the god of light and warmth, 
and Hela the goddess of Nifelheim. Foliage of the ash and elm * 
fill up the angles of the pediment. In the second pediment appear 
the principal inhabitants of Asgard; Odin with his spear Gagner, 
and Frigga with lier golden spindle, seated upon their throne Lidskjolf ; 
on the right is Thor with his terrible hammer Midlner, striking the 
Roman eagie to fragments, and Baldur the youthful god of Elo- 
quence, On the left Braga the god of wisdom and poetiy with his 
goddess Iduna, who, like the Greek Hebe in Olympus, presents the 
heroes of the Walhalla with'the golden apples of immortality. The 
ravens of Odin fillup the angles. The centre of the third pediment 
is filled with the mighty ash tree Ydrasil, on the summit of which 
the eagle of Odin spreads his wings. Beneath the roots flows the 
fountain of wisdom, with which the tree is watered by the three 
Nornies. In the angles are the squirrels Rotatoskr. 

Beneath this and between the upper and lower orders, is introduced 
a large bas-relief in eight divisions, which, according to the command 
of the roya! founder of the Walhalla, illustrates the history of the 
German nation from its earliest period to the introduction of Christi- 
anity, and was designed and executed in white marble by Martin von 


+ These were sacred trees. 
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Wagner in Rome. This admirable work, 224 ft. in length and 3 ft. 
6 in. high, embraces the following eight principal events. Ist. The 
peopling of Germany by settlers from the east and the Caucasian 
countries. A mighty train, in long procession, of wild but beautiful 
furms, preceded by warriors, followed by their wives and children, 
and clused by shepherds, are represented passing the river Ister, and 
engaged in subduing the bear and wild boar, the sole inhabitants of 
the forests of Germany. In the second division is represented the 
religion and occupations of our ancestors. Jo the midst a religious 
ceremony is being solemaized under a large oak, ard horses are being 
offered in sacrifice. Bards are chaunting the mysteries of the reli- 
gious rites; and a troop of young warriors is impatiently awaiting 
the completion of their shields, which an artist is employed in deco- 
rating. The third division represents the political and commercial 
doings of our ancestors; the choice of a leader, the first council of 
the chosen king with his people, and the intercourse and commerce 
of the Phoenicians with the northern nations. Iu the 4th, 5th, and 
6th, are represented the coutests between the Germans aud the Ro- 
mao empire. Iu the 7th, the conquest of Rome by Alaric; aud the 
introduction of Christianity by the fervent preaching of the holy 
Boniface, iu the Sth division, concludes the bas-relief. 

Respecting the ornameut employed, it may be remarked, that 
without abandoning the long sanctioned Greek contour of form, the 
architect has employed foliage of German growth, assimilatiog it as 
far as possible with the Greek character. 

As the adoption of classical architecture was expressly enjoined in 
the instructions for the edifice, it became necessary to fullow what is 
believed to have been the practice of the Greeks, and unite the charm 
of colour to that of form. But the architect considers that the strik- 
ing means which the Greeks employed to distinguish the outlines of 
their mouldings and members, rendered beautiful and necessary be- 
neath the brilliant skies of Greece, on account of the clearness and 
light of their atmosphere, is uot admissib:e on external architecture 
in a northern climate. The interior lithochromie decoration, is as 
follows: In the ceiling, those parts of the metal construction which 
are visible, are entirely gilt. The coffers of the ceiling, as well as 
the soffit of the beams, are coloured azure, and ornamented with stars 
of white gold or platina, with which, also, all rosettes, serew heads, 
and fir cones used in the construction are covered. The mouldings of 
the coffers aud panels are likewise gilt and ornamented with coloured 
foliage. The sculpture aod ornamental foliage which fill up the pedi- 
ment shaped supports of the roof, are pierced and open, and of light 
form, that they may uot appear to overload this essential part of the 
construction. They are partly of white and gold, and partly coloured 
after the manner of classic sculpture. The carved members of the 
corvice of the upper order, which is of white veined marble, is also 
partly gilt and partly coloured. The frieze is azure, with oak wreaths 
of bronze gilt. The upper division of the walls is of a reddish brown 
marble, from the quarries of Oberfranken: the inscription tablets of 
white marble, the letters of gilt bronze. The Walkyren earyatides 
of marble of the Danube are eotirely but very fatntly coloured. The 
parts represeuting flesh are ivory colour, the hair fair brown, the bear 
skin mantle entirely gilt, the upper dress bright violet, the under robe 
white. The plinth upon which the figures stand is of a warm grey 
Lumachell marble; the entire entablature, and the long bas-relief, in 
the frieze, is of white marble, part from Schlaaders, part from Car- 
tara. The carved architrave and cornice are brought out ia colour 
and gold, the relief quite white, and the ground of the ornaments in 
the frieze azure. The lower division of the principal walls, as well 
as the pilasters and shafts of the calumns, are of brownish red marble 
from Admet, resemb:ing the antique African. The caps and bases of 
the columns and pilasters are of white marble, ornamented with 
colour and gold. The carved bearers of the busts, the busts them- 
selves, and the six presiding statues, together with all cantilevers and 
seats constituting the furniture of the hall, are of white marble 
without colour or gilding. As the busts could not with propriety 
have been coloured, it wonld have been prejudicial to them to have 
employed gilding or colouring in the sculpture of which th orm a 
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part. The continued pedestal upon which the first row of busts stands, 
is of a beautiful yellow marble, from Weltenburg, on the Danube; 
the plinth is white. The architraves of the doors and windows are 
of white marble, with ornaments of colour and gold. The doors, 
plated with bronze externally, are towards the interior, of maple, 
with studs, and inlaying of bright red amazanth wood. 

The floor consists of a variety of marbles, following in pattern the 
general plan of the interior, and was worked and polished in the 
manufactory at Tegernsee. In the centre fields are three tablets, 
upon whicb, in black letters, upon a white ground, are the following 
inscriptions: ‘Projected in January, 1806; commenced October 18th, 
1830 ; finished October 15th, 1942." 


INsCRIPTIONS ON THE TABLETS. 


Herrmann, Conqueror of the Romans GG "m ag 21 
Marobod, Chief of the Markomauni óc ae oc 40 
Velleda, Prophetess T Hc 85 oo 65 
Claudius Civilis, Leader of the Batavians a ó : 100 
Herrmannrich, King of the east Goths — .. os uc 375 
Ulphilas, Bishop 56 So o 380 
Friediga, Leader of the ‘west Goths 36 os oc 380 
Alarie, King of the west Goths ac E 56 410 
Ataulf, ditto ac p ac SB 413 
Theodorich, ditto o oc ao óc 451 
Horsa, Conqueror of Britain e ae = $5 451 
Genserich, King of the Vandals ea 3o an 477 
Hengist, Conqueror of Britain o0 5o : 480 
Odoaker, King of the Herulii and Rugii .. m oc 497 
Klodwig, King of the Franks ou à es 511 
Theodrich, King of the east Goths + ss T 526 
Totila, ditto a on o6 oc 552 
Alboin, King of the Lombards oc T +. 573 
Thentelinde, Queeu of the Lombards os do 626 
Emeran the Holy "e v. vs 56 680 
Pipin of Heristall, Duke of Austrasia 8o aye oe 714 
Beda the Venerable, Abbot and Historian oo J0 735 
Willibrod the Haly, first Bishop of Utrecht os So 739 
Charles, Duke and Prince of the Franks us E 741 
Bonifacins the Holy, Archbishop of Mainz oc m 755 
Pipiu the Short, King of France ge s ae 768 
Wedekind, Leader of the Saxons bo ot eo 800 
Paul Warnerfied, Historian od 36 on Ao 800 
Alcuin, Abbot and Philosopher ne ot on 804 
Egbert, King of England 5o m 810 
Charles the Great, Emperor (Charlemagne) oo T 814 
Eginhard, Historian Go 5 oc m 839 
Rhabanus Maurus, Bishop and Philosopher. T are 856 
Arnulph, Emperor +. e ae m 900 
Alfred the Great, King of England on ot . 900 
Otto the Enlightened, Bishop of Saxony .. 30 os 912 
Arnulph, Duke of Bavaria : ab o8 E 937 
Machthildis the Holy, Queen of Germany o6 m 968 
Roswitha, Poetess a or 56 . 1000 
iB id the Holy, Bishop of Hildeshelm ns do 1022 
Heirbert, Archbishop of Cologne ES 3o T 1028 
Henry III, Emperor .. o6 OD rug aó 1056 
Lambreeht of Aschaffenburg, Historian go ae 1077 
Otto the Holy, Bishop of Bamberg on Jo 1139 
Otto, Bishop of Freysing, Historian be óc m 1158 
Hildegard the Holy, Ahbess at .. . 1179 
Otto the Great of Wittlesbach .. ee ee 1183 
Engelbert the Woly, Archbishop of Cologne mm m 1225 
The Poet of Nibelunger Lied — .. o6 So m 
Walther of the Vogelweide, Minnesaoger ou oo 1230 
Elizabeth the Iioly, Laudgraviue of Thüringen a0 m 1231 
Leopold V1I the Glorious, Duke of Austria Bo a 1234 
Hermann of Salza, Master of the Teutonic Order  .. Sa 1240 
Wolfram of Eschenback, Minnesinger go . . 1251 
The Architect of the Cathedral of Cologne m 
Arnold of Thurn, the Founder of the Rhenish League ee 1264 
Albertus Maguus, Bishop of Regensburg .. m 1280 
Walther Fürst, Werner Stautfacher, Arnold in Meshthal, The 
three men of Rütli oo an 
Friedrick the Handsowe of Austria o5 66 E" 1330 
Bruno of Warendop, llanseatic Leader — .. m 1369 
Aroold Strutthalin of Winkelried, Knight of Unterwalden — .. 1386 
Wilhelm of Cologne, Painter — .. o5 od a8 1388 
Hadrian of Buhenberg oc oo m 1479 
Peter Henlein, lnventor of Watches oo oc ob 1540 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


113 


List oF BUSTS AT PRESENT PLACED IN THE WALHALLA. 


A catalogue of the individuals who have, in the first instance, been se- 
lected as worthy representatives of the genius of the German nation, 
will doubtless possess interest for many, nor the less on account of its 
indicating a very different estimate of worth and celebrity, from what 
would be looked for by ourselves. While many of the characters that 
have been selected for such bonour, are scarcely known at all in this 
couutry, others who are here looked upon as first-rate German celebri- 
ties, do not appear. It is true not much more thao half the intended 
number of busts have yet been executed, but those which remain to 
be added, are exceedingly few in comparison with the host of claim- 
ants for distinction. Among artists, Schinkel will almost of certainty 
be elected; as to Klenze, even when the time shall arrive for his 
being admitted into the company of illustrious worthies, such com- 
pliment may be deemed superfluous in his case, inasmuch as the 
Walhalla itself constitutes a sufficient monument of his talents and 
his fame. 


Date of Date of 
Death. Sculptor. Bust. 

Heinrich der Finkler, King 936 Schadow 1821 
Otto der Grosse, Emperor .. Gc .. 973 Ditto 1821 
Konrad II, Emperor T 1039 Ditta 1810 
Friedrich I. der Rothbart (Barbarossa) Emperor 1190 Schwanthaler 1835 
Heinrich der Löwe — .. aa 1190 Schadow 1821 
Friedrich II, Emperor T .. 1250 Ditto 1821 
Tudolph von Hapsburg, King 1291 
Erwin von Steinbach (architect of "Strasburg 

Cathedral) .. 1318 
Eberhard, Duke of W ürtemberg 1445 
Joh. Guttenberg, inventor of printiug 1167 
Joh. von Eyck, painter T bo +. 1475 Rauch 1834 
Friedrich der Siegreiche oo +. 1476 Lossow 1842 
J. Muller (Regiomontanus) .. o0 e 1476 
Nikolaus von der Flue ge as .. 1487 Tieck 1814 
Hans Hemling, painter co .. 1500 Woldeck 1841 
J. von Dalberg, Bishop of W orms ES .. 1503 J. Menmann 1840 
Berthold von Henneberg Go go es 1504 Mayr 1824 
Haas vou Hallwyl a ba ** «+. 1504 Christen 1812 
Maximilian 1, Emperor E co 1519 Kauffmann 1801 
Reuchlin od on dio oo .. 1522 Imhof 1835 
Franz von Sikingen a .. 1523 Bondel 1823 
Ulrich von Hutten .. 55 op +» 1523 Kirchmaier 1811 
Albert Dürer, artist .. 1528 Rauch 1837 
Georg von Freunsberg, field officer 1528 Widnmann 1841 
Peter Visscher, the elder, artist An .. 1530 C. Muller 1831 
J. Turmayr, historian T an +» 1534 Horchler 1841 
Walter von Plettenberg 5c S +. 1535 Schwanthaler 1831 
Erasmus . .. 1536 Tieck 1813 
Theophrastus von Hohenheim (medical) e 1541 Wolf 1827 
Kopernicus, astronomer oc o0 +» 1543 Schadow 1817 
Hans Holbein, artist .. ae o8 es 1554 
Karl von Kaiser 5 +: 1558 Schwanthaler 1841 
Christopher, Duke of Würtemberg | ee .. 1568 Bissen 1831 
JEgidius Tchudi, historian — .. 1572 Tieck 1817 
William, Prince of Orange .. mm +» 1584 Ditto 1815 
Augustus I, Elector of Saxony . 1586 Ritschel 1810 
Jul. Echter von Mespelbruun, Bishop of Wurr- 

burg Gd e +. 1617 Scholl 1840 
Maurice, Prince ‘of Orange ys BS e.. 1625 Tieck 1814 
Kepler, astronomer  .. o5 Go ; 1630 Schipf 1812 
Wallenstein, warrior ee .. 1634 Tieck 1812 
Bernhard, Duke of Saxe Weimar — .. .. 1639 Ditto 1812 
Rubeus, artist o6 be Go .. 1640 Maunheim 1809 
Vaudyk, artist E o0 .. 1641 Rauch 1812 
Hugo Grotius, philosophy oo oo . 1615 Tieck 1814 
Maximilian von Trautmannsdorf AG .. 1650. Schaller 1804 
Maximilian, Elector of Bavaria e .. 1651 Imhaf 1812 
Amalia Landgra&n vou Hesse ao .. 1652 Tieck 1817 
Von Tromp, Adoiiral Gd 1653 Kessels 1825 
Lodron, Archbishop of Salzburg so .. 1653 C. Eberhard 1814 
Snyders, painter 5o .. 1657 Rauch 1814 
Charles IX. of Sweden óc .. 1660 Tieck 1816 
Yon Schonborn 5 5o «+ 1673 Ditto 1818 
Ernest, Duke of Saxe- Gotha 55 «. 1675 Ditto 1815 
De Du Admiral .. . 1676 Ditto 1817 
Otto von Quericke, inventor of air pump -. 1684 Rathgeher 1811 
William, Elector of uw ds sx ee 1688 Wichmaun 1818 
Zinzendurf — .. . 5c .. 1702 Tieck 1808 
William TII. of Great Britain uo oo. DA 
Ludwig, Margrave of Baden-Baden .. +» 1707 Widnmann 1841 
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Leibnitz, philosophy .. o T .» 1716 Schadow 1808 
Boerhaave, medicine .. oo Ps +» 1732 Leeb 1823 
Moritz von Saxe, warrior An Pe .. 1750 Tieck 1813 
Handel, musician 1753 Schadow 1810 
Count von Munich, Russian Field. marshall . 1767 Lossow 1841 
Winckelmann, antiquary o6 ae e. 1768 Schadow 1814 
Count vou Schaumburg-Lippe .. 1777 Ditto 1809 
Von Haller, poet, &c. 86 jo T9772 ttg 1808 
Mengs, artist .. s Uó .. 1779 Rauch 1808 
Maria Theresa, af Austria so s 1780 Eberhard 1811 
Gluck, musician 1787 Danneker 1812 
Von Loudon, Field- marsball | 1790 Kissling 1813 
Mozart, musician Bo 1791 Schwanthaler 1840 
Ferdinand, Duke of Brunswick ou 1792 Schadow 1808 
Justus Moser .. v. 60 ag .. 1794 Schmid 1821 
Burger, poet .. En m .. 1794 Tieck 1811 
Catherine 11. of Russia. so ou 1796 Werdo 1831 
Klopstock, poet ac oa o6 1803 Schadow 1808 
Heinse m 1803 Haller 1826 
Herder, poetry "aad philosophy uo 1803 Tieck 1815 
Kant, philosophy à od au 1804 Schadow 1808 
Schiller, poetry and history o9 5o .. 1805 Danneker 1794 
Haydn, music m ao e. 21809 Robotz 1810 
Joh. von Muller, history o6 o8 .. 1809 Schadow 1808 
Wieland, poetry and belles lettres — .. +. 1813 Ditto 1807 
Scharenhorst, Field-marshal! AG 1813 Rauch 1830 
Barclay de Talli, ditto 66 on 1818 Widumann 1811 
Blucher, ditto xs es co 1819 Rauch 1817 
Prince Schwartzeaburg 56 +» 1820 Schaller 182] 
Herschel, astronomy .. on .. 1822 C. Eberhard 1816 
Diebitsch- Sahalkansky, Field- ‘marshall +» 183] Rauch 1830 
Stein, Prussian Minister on 1831 Leeb 1825 
Count von Gneisenau, Field-marshall | .. 1831 Tieck 1842 
Goetbe, poetry and universal literature +. 1832 Ditto 1808 


A CHAT ABOUT WESTMINSTER ABBEY. 


Our metropolitan minster (wes? of St. Paul's), is perhaps without 
exception, the most beautiful, interesting, and iostructive sight in 
London; and yet how many inhabitants of this great city are there 
who, but for the accidental visit of a country cousin, which led them 
to seek the Lions, had never seen it? and how many more to whom it 
is still unknown ground? They have travelled, perhaps, to York, to 
see the Minster there; they have sought objects of interest at Co- 
logoe; they have thrown their eyes round the Cathedral of Stras- 
burgh—but Westminster Abbey, close at home, has escaped their in- 
vestigating gaze. Let them lose no time în seeking it out. We feel 
persuaded that few can visit this wonderfnl museum of skill, genius, 
noble thonghts, and memories of good deeds, without an elevation of 
mind, an improvement in taste, and a chastening in feeling which 
must tend in a greater or less degree to good. Walk through it, ex- 
amine it, study it, as often and carefully as you may, you will ever 
find some fresh claim on your attention, some beauty before over- 
loohed, or some evidence of unpretending piety, which makes you 
prouder of humanity and more determined to do nothing derogatory 
in your own person. It is, indeed, a spot “ where folly’s dancing foam 
melts if it cross the threshold;" where thoughts that are unholy 
die; where the past great ones of six centuries speak powerfully to 
you—it is to be hoped, not uselessly. 

The multitude of monnments which it contains, from that of King 
Henry IH], upwards, (omitting, for the present, any remarks on the 
destructive effect produced by those erected in modern times,) render 
it an index to Eoglish history, and a commentary, while the speci- 
mens of the workmanship cf different epochs in wood and stone, and 
glass and metal, which these and other portions of the building pre- 
sent, make it a lecturer on British art and a record of its progress. 
Edward the Confessor's chapel, at the east end of the choir, is alone 
a sufficient reward for a pilgrimage of a hundred miles. Here, 
where old Time seems to have secluded himself from the garish 
present, and reigns over remnants of the past, are ranged memorials 

of our early sovereigos—the pious Edward, Queen Eleanor, Edward I, 
Henry I1, Queen Philippa, Richard 11 and his Queen, and the gallant 
Henry V. It has nothing in common with the present time, it stands 
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alone, and cannot be realized in the mind of any one of the throng- 
ing thousands, who are passing at so short a distance from the spot, if 
they have not visited it. Examine the pavement, examine the shrines 
—the chantry of Henry V, the screen, next the choir covered with 
minotest sculpturing—and see how the powers of art have been lae 
vished in honour of God. Our forefathers were not satisfied with the 
decoration of the mere face of the part in human sight—the highest 
exercise of their powers was deemed hardly worthy of the temple, 
and so long as any portion, however remote, or hidden, remained ca- 
pable of improvement, so long was it deemed incomplete and requi- 
ring alteration. 

Of the elegance of the Abbey as a structure it is almost needless 
to speak: it may be termed the finest example of the pointed style 
of architecture ever executed in England, and remains the most com- 
plete, with the exception of the cathedral at Salisbury. The combi- 
nations which its various parts form, especially at the eastern end, 
are as numerous as they are striking, and serve to impress a strong 
conviction on the mind, of the skill of the old builders, and the power 
they possessed of so arranging their structures as to excite plea- 
surable and lofty emotions. Amongst the most striking of these come 
binations is that presented when standing beneath the porch of Henry 
VIPs chapel, the gloom in which, most artistically devised, serves to 
render the full flood of light, to be found in the chapel itself, striking 
and effective in the highest degree. Burke remarks, in his essay on 
the sublime, “I think that all edifices, calculated to produce an idea 
of the sublime, ought rather to be dark and gloomy; and this for two 
reasons; the first is, that darkness itself, on other occasions, is known 
by experience, to have a greater effect on the passions than light. 
The second is, that to make an object very striking, we should make 
it as different as possible from the objects with which we have been 
immediately conversant; when, therefore, you enter a building, you 
cannot pass into a greater light than yon had in the open air: to go 
into one some few degrees less luminons, can make only a trifling 
change; but to make the transition thoroughly striking, you ought to 
pass from the greatest light ta as much darkness as is consistent with 
the uses of architecture.’ This the architects of the middle ages 
well understood; they appreciated the “dim religious light," and 
accordingly built their ecclesiatical edifices, for the most part, with 
comparatively few openings. When, however, as in the case before 
us, the style adopted rendered larger windows necessary, they re- 
versed the arrangement, and so still obtained the required effect. In 
a Gothic edifice, nothing was done withont intention—everything is 
meaning-full, design is everywhere apparent. 

Many of the striking combinations, to which we have referred, are 
now sadly interfered with by the modern monuments, with which the 
Abbey is lumbered up—monnments for the most part so absurd that 
they would make us laugh if they did not make us sad. Mouldings, 
pillars, and adornments of all descriptions have been ruthlessly cut 
away for them, openings have been interfered with, and even several 
of the spaces between the large clustered columns in the side ailes 
and chapels, are blocked up to the top with tasteless and incongruous 
masses of stone and marble, alike unsuitable and discordant in colour 
and design. 

The senlpture of the best periods of the middle ages has an en- 
tirely distinct and original character, prompted by the spirit of the 
time and carried out by genius. It is in no way imitated from the 
master-pieces of Pagan art, which might have been nsed as models; 
but is nevertheless full of feeling, and appeals to the sympathies 
rather than to the eye. In the ancient tombs at Westminster as 
elsewhere, the sculpture is seen to be a portion of the building, cons 
ceived in the same spirit and displaying the same feeling of reve- 
rence. All the figures are in repose, all are devotional—there is no 
flutter, no action even, certainly no worldly action; they do not seek 
to record, in vain self-glory, any moment of the past, but carry ns for- 
ward to the great hereafter, and inculcate humility. Alas! how sadly 
this contrasts with those of more recent date, where every man “ for 
his own hand," has worked in his own way, careless of the general 
effect, and has not worked well. Mountains of most material clouds, 


1843. 


urns, flames, figures in ill conceived and violent momentary action, 
accurate models of periwigs and whiskers, the evanescent fashions of 
a period of universal bad taste, form the staple—but why endeavour 
to prove what nearly all seem to acknowledge? A few weeks ago, 
when the writer said at the Institute of Architects, in reference to the 
tasteless tombs and monuments with which our cathedrals and churches 
have been gradually encumbered and overladen, “Like some frightful 
fungus, they have spread insidiously over all parts of these struc- 
tures, destroying alike their beauty, propriety, and stability, Our 
metropolitan Abbey presents a lamentable example of the evil; and 
it is to be hoped that the acknowledged good taste of those who now 
govern there, will not merely prevent the increase of this abomina- 
tion, but lead, as opportunities may from time to time offer them- 
selves, to the removal of the excrescences now deforming that fine 
building, and to a restoration of its harmonious proportions and ori- 
ginal integrity ;"—the meeting at once recognized the existence of the 
evil and reiterated the desire for an alteration. Again we venture 
to re-urge it, The triforium might be made to contain many of the 
monuments, as has been done at the Temple Church. Perhaps, too, 
the Chapter House, which is abont to be cleared of its present con- 
tents, (dirty shelves and presses,) could receive some without injury 
to itself, so as gradually to restore to our venerable Abbey its original 
appearance. 

The present state of the ancient monuments is deplorable, and re- 
quires immediate attention. Mr. E. Blore, the architect of the Dean 
and Chapter, when before the Committee of the House of Commons 
on national monuments, in 1341, said, that he considered these monu- 
ments very sacred things, not to be touclied without great care and 
consideration, as more harm than good miglit be done in attempting 
to improve their appearance. This is quite true, but there is never- 
theless a limit to that forbearance, and this limit has been reached ; 
for unquestionably, unless some steps be taken at once in several cases, 
nothing will remain to guide the restorer hereafter, and an irretrieva- 
ble loss will be sustained. We should be right glad to see a general 
and perfect restoration commenced, a restoration which should in- 
clude the removal of the ugly western towers put up by Wren, (who 
knew little of Gothic architecture, and liked it less,) and the comple- 
tion of the central tower or spire. Some partial repairs and altera- 
tions are indeed contemplated, and the plans have been prepared: 
let us most strenuously urge on the new Dean, Dr. Turton, if it may 
be done witliout apparent impertinence, the importance of energy in 
such a matter as this, and the necessity for the greatest vigilance, 
in order to prevent not only the occurrence of fresh injuries, but 
the perpetuation of those already committed, 

Amongst tle earliest improvements to be made in the Abhey, is 
the introduction of stained glass in the rose-window and twelve lower 
openings of the south transept. The execution of this work, after 
two competitions, was entrusted to Messrs. Ward and Nixon, and is 
making rapid progress. The subjects for the twelve lower windows 
are taken from the Old Testament, and may be described as, Noah's 
sacrifice, Abraham and the angels, Jacob’s dream, Joseph interpreting 
Pharoal's dream, the finding of Moses, Moses before the burning 
busb, Moses striking the rock, Moses with the tables of the law, Da- 
vid anointed bv Samuel, dedication of the temple by Solomon, Eli- 
jah’s sacrifice, and Josiah renewing tlie covenant; the figures are the 
size of life. The large rose-window, besides a variety of symbols, 
scrolls, sentences, and arms, intended to forma rich piece of mosaic 
work, conformable to the practice of the old glass painters, will con- 
tain thirty-two subjects illustrative of the life of Christ, whercin the 
height of the figures will be about three feet. The impulse which 
has lately been given to glass-painting in England is a pleasant sign, 
and cannot be too strongly aided. So firm was the belief that English 
artists in this department were inferior to foreigners, that the Chapter, 
it is said, had nearly determined on sending to Germany for the work 
in question; luckily, however, one or two members of it were staunch 
friends to English art, and succeeded in making the present arrange- 
ment; the result of which, it is to be hoped, will fully justify them 
for so doing. 
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We have not yet looked into the chapel of Henry VII, orbis miras 
culum, as Leland calls it—one of the most beautiful specimens of tlie 
last period of Gothic architecture which England or any other country 
can boast, + From its roof, “ pendent by subtle magic," to the floor, 
the whole presents a rich lace-work of decoration. The lover of ar- 
chitecture, after studying the perfect development of the pointed 
style in the Minster itself,? with its acutely pointed arches, its lofty 
attenuated columns, its infinite divisions, finds here the style which 
succeeded it when the arch was becoming more horizontal, “and when 
a love of decoration threatened, as indeed did soon afterwards hap- 
pen, to overwhelm good taste, and lead to the abandonment for a 
time, of pointed architecture altogether. 

With respect to sculpture, Henry VII's chapel presents one of the 
finest illustrations of early art, in England, in the series of figures 
which fill the countless recesses in the walls. It is said they were 
once three thousand in number, but this is perhaps doubtful. They 
display admirable feeling for art, and will well repay attentive exa- 
mination. The carving too, in the stalls here, is good, and leads us 
to express regret that so little encouragement is now given to this 
branch of art in England. There are a considerable number of ar- 
tists employed in it at this time, but unfortunately—such is the do- 
minion of fashion, (another word for caprice,)—it is chiefly, if not 
wholly, in the imitation of old work, to be afterwards stained and 
sold as such. The upholsterer is the arbiter elegantiarum, and the 
result is, exactly what might be expected under such circumstances, 
Tie remedy for this, and many like evils, is, to make artistical knowe 
ledge more general, and to induce the multitudes to talk and think on 
the subject. With an increased public—an extended circle of admi- 
rers and employers—the powers of the artist will be more fully 
called into play, and the more critical that public is, the more stre- 
nuous will the efforts of the artist be to maintain himself superior to 
his judges. 

GEORGE GODWIN. 


MESSRS. W. FAIRBAIRN & CO.'S IMPROVED PATENT 
RIVETING MACHINE, 


THE annexed is a drawing of the Patent Riveting Machine as now 
coustructed by Mr. FAIRBAIRN, of Manchester, drawn to a scale of 
half an inch to the foot. It is widely different in construction from 
the machine first made, embodying many improvements, and reme- 
dying several defects to which the former was subject. 

The machine is worked in the following manner; a strap or band 
leading from the shafting of a steam engine passes round a pulley, 
and causes the same to revolve, and with it a pinion fixed upon its 
axis working into the large spur wheel; upon the axis of the latter 
is a cam which acts upon the knee joint of the jointed bars at the top, 
and forces forward the moving slide C, and with it the die against the 
head of the rivet, and the inner point of the rivet against a corres- 
ponding die fixed upon the top of the stem A, the rivet being previ« 
ously heated in the usual manner. 

The large stem A is now made of malleable iron, and having an 
iron strap B B screwed round the base, it renders the whole perfectly 
safe in the case of the dies coming in contact with a cold rivet, or 
any other hard substance, during the process. Its construction also 
allows the workmen to rivet angle iron along the edges, and to finish 
the corners of boilers, tanks, and cisterns; and the stem being now 
made fonr feet six inches high, it renders the machine more extensive 
in its application, and allows of its riveting the fire-box of a locomo- 
tive boiler, or any other work, within the given depth. In addition 
to these advantages, it has a broad moving slide C, in which are three 
dies corresponding with others on the top of the wrought-iron stem, 
By using the centre die, every description of flat and circular work 
can be riveted, and by selecting those on the sides it will rivet the 
corners, and thus complete vessels of almost every shape. Another 
advantage of this machine is ils portable form, and the facility with 


1 Commenced 1503. 
2 Commenced A.D. 1220, 
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which it can-be moved on rails, to suit the article suspended from the | by a long series of impacts. The machine fixes in the firmest manner, 
shears. The introduction of the knee joint is also a very important | and completes eight rivets of 2-inch diameter in a minute, with the 
improvement, as it gives to the dies a variable motion, and causes the | attendance of two men and two boys to the plates and rivets; whereas, 
greatest force to be exerted at the proper time, viz. at the closing of | the average work that can be done by two riveters, with one “holder 


the joint and the finishing of the head of the rivet. 


on,” and a boy, is forty 3-ipch rivets per hour; the quantity done in 


In other respects the Machine operates as before, effecting by an | the two cases being in the proportion of 40 to 4S0, or as 1 to 12, ex- 


almost instantaneous pressure what is performed in the ordinary mode | clusive of the saving of one man’s labour. 
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CANDIDUS'S NOTE-BOOK. 
FASCICULUS XLVII. 


“ T must have Y 
Withal, as large a charter as the winds, 
* To blow on whom I please." 


—— 


L " The works of Messrs. Whewell and Willis, honorary members 
of the Royal Institute of British Architects, reflect the greatest credit 
upon their penetration and learning :”’—so says Professor Donaldson, 
and therefore so far differs /oto celo from the author of a certain 
“Encyclopedia,” who, although he does not name those gentlemen, 
gives a pretty broad hint as to the esteem he entertains for them and 
their works; which last, he has considered unworthy of being named 
in the list he gives of architectural publications—a list, by the bye, 
that seems to have been made up from a bookseller's catalogue. How- 
ever, the “Encyclopedia” has got plenty of puff from some of the 
country newspapers, therefore, it is to be hoped that Mr. Gwilt will 
now become quite reconciled to “small-fry critics," of that class, 
who, if they do not understand anything of the subject, are most 
conveniently blind to defects and blunders, yet at the same time so 
lypx-eyed, that [they discover wonderful learning and industry, 
where others detect great carelessness, and the mere handicraft of 
scissors and paste. As to Mr. Donaldson, his “learned and scientific 
professional brother,” as he styles him, is not likely to be at all pleased 
at his complimenting the two W’s. 

II. Donaldson is certainly the most good-natured of critics—liberal 
of praise even to a fault, for he bestows it so freely as to render it 
quite common, and hardly worth having; in which respect, however, 

- he does not exactly stand alone, yet one looks for something superior 
to ordinary puff, from a professional man and a Professor. After 
that honey, a gentle squeeze of acid from Welby Pugin will prove 
refreshing ; and no doubt he will give us some of it by and bye, in his 
forthcoming work. His bill of fare promises some relish of the kind ; 
and there are one or two capital tid-bits for him to serve up to us, 
should he not have overlooked them. It is a pity that he does not 
mean to give us a chapter on “ Lost Opportunities" but a chapter 
would hardly sufice to enumerate them all—they would require a 
yolume. As to his idea of recommending Gothic architecture, as 
our genera] style at the present day, and for public buildings of all 
kinds, it seems to be somewhat a visionary and Quixotic one. At 
any rate he will hardly be able to enforce his argument by satisfactory 
and encouraging examples, proving how successfully we can now accom- 
modate that style to every purpose and every occasion. But what does 
Pugin himself mean by clapping that odd bristling che raua-de-frise on 
the ridge of St. George's Catholic church? It looks neither useful nor 
ornamental—quite the contrary: nor does there seem to he precedent 
for it, much as it stands in need of authority to reconcile us at all 
to it. 

MI. If instead of falling foul on reviewers, anonymous critics, and 
others of that class, and bestowing upon them a good deal of his 
* Big bow-wow," as Scott calls it, the illustrious Joseph had con- 
descended to point out some of the best architectural papers that 
are to be found scattered up and down periodicals, foreign as well 
as English ones, he would have performed a good office. There 
are several of the kind in the Quarterly Review, although of late that 
jeurnal has given us nothing on the subject of architecture; and from 
that entitled the “Modern Palladian Architecture of Italy,” he him- 
self might have picked up some information which he does not ap- 
pear to possess. No doubt there has been a good deal of flimsy 
nonsense written in periodicals, not only upon architecture, but other 
subjects also: yet it does not therefore follow that there is nothing at 
all good, or deserving attention, to be met with in the shape of ma- 
gazine and review articles; and as the good ones, it seems, bear so 
small a proportion to the rest, a list of them would not have occupied 
a great deal of room—though as for the matter of room, Gwilt had 
more than he knew how to fill up, except by cramming into his book 
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such heterogeneous stuff as tables of compound interest. Takenfin 
general, reviewers—more especially architectural reviewers, may be 
the ignoramusses Gwilt represents them. Nevertheless, every rule 
has its exceptions: at any rate, certain it is that some who have 
written in periodicals are not only professional men, but those who as 
such stand rather high in public opinion, Professor Pugin, for in- 
stance, has written in the Dublin Review: and each of the other Pro- 
fessors—Cockerell, Hosking and Donaldson, stands suspected of having 
occasionally contributed to periodical publications. How they relish 
Gwilt’s remarks may, therefore, easily be conceived. Whether the 
venerable Vitruvius and the great Palladio were ever guilty of any 
thing so unprofessional and so horrible, may be questioned, because 
in their times—oh! happy times for architecture!—there were no 
periodicals; and if there had been, those great luminaries of art, 
would not have put their light under a bushel. Surely an “ignorant 
reviewer” may be excused from admiring Schinkel, when for so doing 
he had the authority of all Germany. To vent his wroth on such a 
poor devil, looks like cowardice on the part of Mr. Gwilt, more espe- 
cially as he might attack architectural heresy in “high places,” and 
display his prowess against giants instead of dwarfs. Besides, 


Thyself, friend Joseph, may at times be wrong ; 
Bethink thee, then, what says the song, 
“ Remember, where the judgment's weak, 
The prejudice is strong.” 
And there, "twould seem thy strength most lies. 
Reviewers, why should you so rail at and despise ? 
On them why all thy vengeance wreak— 
Reviewers, meekest of the meek, 
If not the wisest of the wise? 


IV. There is no department of biography in which less has been 
done than that of architects ; and, strange to say, least of all has been 
done—at any rate in this country—of late years, when even the most 
eminent—if not exactly the ablest—in the profession have obtained 
only a mere passing notice in an obituary—hardly so full a one as is be- 
stowed upon some of those “distinguished,” persons of whom the world 
never heard while living, nor will care to remember when dead. 
Wyatt, Gandon, Soane, Wyatville, Wilkins, and Rickman, have pas- 
sed away without obtaining more than that kind of notice. In 
Soane’s case, indeed, it was entirely his own fault, for a handsome 
legacy would have secured him a splendid biographical monument 
from one who was always telling the world of his esteem for Sir John, 
but who has since written him plain *Soane," without the knightly 
prefix, and without endearing compliment of any kind. Well, per- 
haps poor Soane had no relish for ‘extreme unction,” administered 
by an Egyptian—that is, by a crocodile. 

V. “It is found easier," says a writer in the Edinburgh Review, 
“to deal with generalities and abstraction, than to descend to parti- 
eulars; to frame a theory, or a philosophical essay having the slen- 
derest application to the case ip hand, than to direct the criticism to 
the real appreciation of the work to be reviewed." This is more 
especially true as regards architectural criticism, or what is given to 
the world as such: of general remark that has been worn threadbare, 
there is usually an overdose, while the building which calls it forth, 
obtains no further notice than two or three lines, and sometimes not 
even so much. When such is the case, we may without any very 
great hreach of charity, suppose that the writers know not how toapply 
their own principles—supposing them to be really their owo, which is 
doubtful, and to test by them what they profess to examine and pass 
sentence upon. Indeed, it occasionally happens that the opinion they 
express, is altogether at variance with tlie principles they pretend to 
lay down:—after twaddling about Grecian architecture, for instance, 
they will praise what is no better than an abominable caricature or 
preposterous application of it—at the best a servile copy in regard 
to mere columns, and those geverally introduced so injudiciously as 
to render all the rest more insignificant in character than it other- 
wise might have appeared, 

VI. Innovation is the bugbear of architects, and is most solemnly 
of all, deprecated by those who themselves do not possess a fresh 


16 


us 


idea to start from. Yet what does the history of architecture— 
or, indeed, of all art, present, but a series and continued course of 
innovation? How should we have got Gothic at all, without innova- 
tion; or having been introduced, how could it have advanced beyond 
its first stages? Architecture does not indeed admit of fashions, if 
by fashions are meaut fresh patterns every month for dandies of both 
sexes. But change, growth, and further development, there may 
and must be; for the very principle of art prevents architecture from 
continuing stationary. If it cannut advance, it must retrograde, and 
hecome entirely mechanical, without aught worthy the name of de- 
sign. It is owing to our not striving to get forward at all, but con- 
fining ourselves to repetitions of the same forms aud ideas over and 
over again, that we at length suddeuly abandon them altogether, sa- 
tiated with the unvarying sameness of a style we have stereotyped, 
and desparing of obtaining variety, except by going to one entirely 
different. Thus Elizabethan is taken up by way of change from Gre- 
cian, because no one knows how to produce any novelty in Grecian 
itself. 

VIL An architectural book, I am informed, has just appeared, 
edited by Lady Mary Fox: but “eds/ed” has of late become such an 
equivocal term, that its meaning in this instance is exceedingly 
doubtful. No one ever heard before that Lady Mary had made archi- 
tecture her study; and even were she ever so well qualified for the 
task, it is strange that, merely for the sake of seeing her name so in- 
troduced upon a title-page, a lady should condescend to accept the 
job of superintending tbe printing of a book. Lady Mary, however, 
it seems, is not above even crying * stinking fish !" for it is said in the 
preface that the work, which it seems is partly from the German, is 
incorrectly translated! If such be the case, it was then surely the 
duty of her editorial ladyship to revise and correct those portions 
instead of knowingly sending forth to the public what she was aware 
was very inadequately executed. At any rate there was no occasion 
to tell the world how utterly unable she was to get through the job 
she had undertaken, and to confess her own incompetence with a de- 
gree of ingenuousness that amounts to stupidity. 


OBSERVATIONS ON RIPON CATHEDRAL. 
Read at the Royal Institute of British Architects, By Mr. Morris. 


** Edrede with powere untille the north went 
Alle the toun of Ripon he wasted aud brent." 
Pereg Laxororr. 


Inthe seventh century an animated controversy divided the pole- 

mics of the Anglo-Saxon church concerning the time of celebrating 
Easter. The Northumbrians observing the Irish traditiou, kept the 
festival upon tbe Sunday that fell between the 14th and 20th days of 
the Paschal moon, while in most parts of the country the Roman 
practice was followed. "Thus Bede tells us that two Easters were 
Sometimes observed in one year, and the Northumbrian king and his 
queen being divided in opinion, it would happen that when the king 
having completed his Lenten fast was celebrating Easter, the queen 
still fasting was spending Palm Sunday. 
; Wilfred, an ecclesiastic, bad at the age of 20 been sent to Rome 
under the auspices of queen Elfleda, for the purpose of acquiring at 
the papal see, the best information on the subject of dispute, and ou his 
return is said to have taken a distinguished part at the Synod of 
Whitby, held in 664; and his success was followed by his appointment 
to the Episcopal Chair of York, from which he was afterwards twice 
ejected, on the last occasion being absent for 10 years, and it would 
seem that he visited Rome in both intervals, and found a sure if uot 
a powerful ally in the pope. 

In the year 661 Alchfrid, king of Deira, bestowed upon Eata 
Abbot of Melrose and Lindisfarne certain lands at Ripon, where, al- 
lured by the beauty of its situation he built a monastery. But soon 
after its erection the monks, (among whom was St. Cuthbert,) on ac- 
count of their nonconformance to the Catholic observance of Easter, 
were expelled the monastery by Alchfrid, who then conferred it, en- 
dowed with 30 hides of land, upon Wilfred, who, notwithstanding 
his subsequent elevation, retained it during his life. King Athelstan 
gave it the privilege of sanctuary, which extended a mile round the 
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church, so that not only the church but the whole town was a 
place of refnge to all who fled to it. One (if not more) of the crosses 
marking the bounds of sanctuary yet remains. 

It would have been strange, iudeed, had a prelate, endowed with 
Wilfred's mental and physical energy, made repeated and protracted 
sojourns in the “Eternal city," without acquiriog some regard for its 
architectural treasures and a desire to emulate them on his native 
soil. That he was thus affected, we have the most satisfactory evi- 
dence; and ecclesiastical architecture in this country was more in- 
debted to him than to any other person of that age. Notices of his 
works are found in his biographer Heddins, Richard of Hexham, 
William of Malmesbury, and other ancient writers, of which a sum- 
mary sufficient for our present purpose will be found in Britton's York 
Cathedral and the Chronological Volume. From these we learn that 
he erected in Ripon a church of hewn stone supported with various 
columns and porticos, and completed it from its foundation to the 
summit. 

* The church of St. Andrew at Hexham he built, laying the founda- 
tions deep in the earth with great care, forming crypts and subter- 
ranean oratories, and winding passages. The walls, extending toa 
great length, and raised to a great height, were divided into three 
distinct stories, supported by polished columns, some square, and 
others of various forws. The walls and likewise the capitals of the 
columns by which they were supported, and the arch of the sanctuary, 
were decorated with histories and images and different figures, carved 
iu relief on stone, and painted with colours, displaying a pleasing va- 
riety and wonderful beauty. The body of the church was likewise 
surrounded on all sides by genáces and porticos, which, with the 
most wonderful artifice, were divided above and below by walls and 
winding stairs. Within these winding passages and over them were 
stairs and galleries of stone, and various methods for ascending and 
descending, so ingeniously contrived, that a vast multitude of persons 
might be there and pass round the church without being visible to any 
one in the nave below. Many oratories also, most retired and beau- 
tiful, were, with the utmost care and diligence, erected iu the porti- 
cos: both above and below, and in them were placed a//ars in honour 
of the blessed mother of God, the Virgin Mary, St. Michael the Arch- 
angel, St. John the Baptist, and the Holy Apostles, martyrs, coufessors, 
and virgins, with all becoming and proper furniture belonging to 
them.” 

I have transcribed this passage relative to the church at Hexham, as 
its circnmstantial character can hardly fail to be interesting; and it 
illustrates in a very decided manner the highly artificial models co- 

ied by the architect. Indeed, I question whether old St. Paul’s, 
Salisbury, Westminster or Durham, in the very zenith of their mag- 
nificence, could have furnished more glowing images to the pictoral 
imagination of the good old chronicler, Richard the Prior, who wrote 
towards the end of the 12th century, when the church after 500 
years, though bowed and stricken with age, retained like a patriarch, 
the indelible traces of former glory. 

Wilfred is said to have erected two other churches at Hexham, be- 
sides several in other parts of Englaod; and Bentham supposes that 
he superintended the erection of the church and monastery of Ely. 
Indeed, he appears to have been equally celebrated for his theological 
and architectural acquirements, being eminent for his knowledge and 
skill in the science of architecture, and was himself the principal di- 
rector of all those works in concert with the excellent masters whom 
the hopes of preferment had invited from Rome and other places, to 
execute the plans which he had formed. 

William of Malmesbury also notices the beauty of the pavements; 
and there is little doubt that where so much emulation existed, an at- 
tempt to imitate the mosaics of Rome would be made. In tbe small, 
half ruinated, hospital chapel of St. Mary Magdalen at Ripon, is a 
venerable relic of some such effort, with tesserz about half an inch 
square; aud on the site of the high altar at Fountains’ Abbey, a 
pavement remains which has glazed tiles of various forms and colours 
to suit the geometrical figures of the designu, which exhibits great 
elegance and variety; and I think this kind of paving may be con- 
sidered to have intervened between the former and the inlaid or en- 
caustic tiles met with at Romsey, Salisbury, Winchester, aud many 
other places, an attempt to revive which method has lately been made 
with some success, and from the present state of the manufactures in 
pottery, the most beautiful productions may be expected. At Win- 
chester are to be seen some examples of embossed tiles, or with the 
ornaments raised from the surface or ground. 

In Bishop Wilfred's time then we find the church and monastery 
settled on a permanent footing—his labours and benefactions endeared 
him to the inhabitants, and the demonstration of rapturous aud enthu- 
siastic affection which marked his return from exile, is still commemo- 
rated by the annual observance of a mimic pageant. The church, 
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however, that he raised with so much care, and so cunningly adorned, 
and the monastery whose walls so often reverberated the applause of 
his virtues, are now no more seen, and the finger of tradition alone, 
points out the spot where once they stood. 

The present cathedral occupies a more elevated and commanding 
site to the westward. It was commenced by Archbishop Thurston, 
soon after his advancement to the see of York, (in 1119). The plan 
was a simple cross, and the style Anglo-Norman with semi-circular 
and pointed arclies promiscnonsly applied. The walls, as usual in 
similar buildings, are thick enough to allow galleries or passages to 
be formed in them. The doors are ornamented with shafts and arch 
mouldings, in which richness is produced by the repetition of a simple 
elementary form; and it is worthy of notice, that in the Norman 
arches the blocks of stone, though moulded or carved in a variety of 
ways, never wholly lost the original square figure, previously given to 
them. Withont asserting, therefore, that at this period the mouldings 
and ornaments were actually wrought after the stonework mas set, 
such a disposition of the mouldings would tend very much to sim- 
plify that process: and it will further be found that these ornaments 
are not unfrequently modified to snit the actual size of the blocks. 
There is a low central tower with good detail; and immediately 
under this is a small crypt or cell, with access from the nave, and also 
from the choir. To what use it was appropriated does not seem very 
clearly decided, its extreme dreariness suggesting the idea of a 
penitentiary ; and the small recesses in the sides suitable for the re- 
ception of a lamp or crucifix assisting the notion. It may have served 
simply as a confessional; but whether intended for the momentary ree 
ception, or more perdurable home of the sinner, or the fugitive from 
the arms of the temporal power, it is evident that the priest entering 
from the choir could communicate with and not he seen by a person 
brought down from the nave. For this purpose there was an orifice 
in the wall that has acquired the name of St. Wilfred’s needle, which 
the more energetic visitors make a point of endeavouring to get 
throngh: and the fine polish acquired by the stone in its contact with 
silk and broadcloth, show that the attempt is pretty generally made 
with success. Since the completion of the original structure, no 
building has perhaps undergone such important alterations without a 
more complete destruction of its individuality. 

The transepts, however, bear more legibly than any other portions, 
the impress of the I2th century, but the inner roofs appear never to 
have been completed. Small shafts suited to support the foot of a 
groin (revealing a purpose unfulfilled) are carried up (here as in 
many other instances) story after story, and are at last left without 
adaptation either to a flat or vaulted ceiling ; and thus from the ab- 
sence of an homogeneous and appropriate inner roof half the effect is 
lost, How lame and abrupt does the flat ceiling at Peterborough ap- 
pear to an eye that has dwelt on the masculine vaulting of Durham! 
The cause of the very few instances of Norman groining remaining, 
except in crypts, and the fair presumption that not many ever existed, 
is a subject open to investigation, and a speculative idea may be not 
without its utility in eliciting satisfactory information. Thick as the 
walls of that period are known to be, the risk that would have at- 
tended charging them with stone ceilings, without the auxiliary re- 
sistance of external buttresses, may have become an object of anxiety 
with the builders, and the execution of such works in stone may have 
been attended with difficulties which even at this time would be con- 
siderable, and may then have proved altogether insurmountable, ex- 
cept under the most favourable circumstances, and amplitude of 
means. The centering alone, if considered for a moment, is an object 
involving so considerable an amount of expense and practical skill, 
that we cannot wonder that even in the best days of the art, methods 
should have been devised for dispensing with it, and hence doubt- 
lessly arose the adoption of wood at Lincoln, York, and elsewhere. 
Did not the Norman builders feel and shrink from the difficulty like 
their successors, but without the good fortune to hit upon so happy 
an expedient? We know that they affected the groin, from its con- 
stant adoption in crypts and ailes, when a moderate span facilitated 
its execution. As the central tower presented the strongest abut- 
ments for an arch of any part of the church, it is possible that a 
groin existed there similar to that at Lindisfarn, in Northumberland, 
and causes for its non-existence, at the present time, are by no means 
deficent. Before leaving the transept we may notice that on the east 
side of each, there is a chapel of two arches; that in the north 
transept being nearly coeval with the church, and that in the south, of 
the fourteenth or fifteenth century. 

The choir comprised originally three arches only, but was subse- 
quently increased to six. The effect is curious at first, from the cir- 
cumstance of the triforium arches being filled with tracery and 
glazed, and the roofs having been lowered. It looks, therefore, like 
a double clerestory. The addition of the arches appears to have 
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been carefully made to assimilate with the original work, but subse- 
quent alterations bear the characteristic of their own date. In 1319, 
the church was burnt and greatly injured by the Scots, but restored 
by the munificence of Edward III, Melton, archbishop of York, and 
others; and the “steeples” were then added, of which the central 
one, 40 yards high, was called st. Wilfred's. 

There is an old print which shows spires on the central and western 
towers similar to Litchfield. "The former was blown down in 1660, 
destroying in its fall a part of the sonth side, of which the reinstate- 
ment (said to have been done at the expense of one of the preben- 
daries) is still perceptible, by the variation in style. After this acci- 
dent the other spires were removed. In the south aile is a large 
piscina, probably used for washing the sacerdotal linen, and round the 
the sides and end there was arched-headed panelling, but part of this 
is now displaced by the altar screen, erected some few years ago from 
a design by Mr. Blore, under whom also the groined ceiling was re« 
stored, in which are preserved the ancient wooden bosses, which are 
very beautiful, The east window, erroneously said by Rickman to he 
of five only, consists of seven lights, and is a fine example of the 
kind. The clear opening is 49 feet high. Sir William de Plumpton 
was founder of a chantry at the altar of the Holy Trinity behind the 
high altar. The act of endowment is dated at Ripon on Wednesday, 
the feast of the conversion of St. Panl, 20 Edward III, 1345, and was 
sealed with the seals of Henry de Plumpton, the chaplain first ap- 
pointed thereto, and of Sir William de Plumpton, which bore the im- 
pression of a shield, and on it five fusils, with the name written on the 
circumferences This chantry was screened from the rest of the 
ehurch, and under lock and key, but no vestige of it remains. 

Near the altar on the south side of the choir are three sedilia and 
a piscina of curious and elaborate design and skilful execution. The 
arches are cinquefoiled, ihe cusps being ornamented with small gro- 
tesque heads or other figures, which at the first glance appear to ter- 
minate the design; but, on closer inspection, it is found that the small 
bas-relief first seen is merely the erown of another head in high relief, 
of a figure falling into bas-relief and covering the soffit of the arch. 
These figures have human heads with the bodies of quadrupeds. 
They are of either sex and habited in full monastic costume ; and the 
stont friar is regarding, with an expression too energetic to be per- 
fectly platonic, the beautiful coy, and wimpled? nun. Seats of this 
kind are not of unfrequent occurrence in English cathedral and other 
churches, as well as in those of the continent: “at Seus, on the 
epistle or south side of the high altar are five seats. One for the 
celebrant, (which is highest, two for deacons, and as many for sub- 
deacons, all officiating while the other priests were in the choir.’ 
“ One single seat,’ continues the essayist, ( Clark in the "Archeologia, 
“is accounted for by the choir performing the part of sub-deacon, and 
one priest that of celebrant and deacon. In churches better endowed, 
beside the celebrant one performed the part of deacon and sub- 
deacon. In such churches were two seats. Tbus the number was 
proportionate to the richness of the endowment, and the seats in- 
tended for the officiating clergy only. The bishops’ seats, were at the 
east and by the side of the altar. The choir is rich in carved oak- 
work. The stalls are furnished with misereres and tabernacle work, 
(which is said to have formed the model for the new work in the 
choir of York Minster.) The throne is also an object of interest, as 
presenting one of the earliest evidences of the architectural attain- 
ments of the noble Earl, the President of the Institute of Britisb 
Architects. . N 

The organ screen is of bold and original character, witliout pre- 
tending to the eztreme elaboration of that at York. Adjacent to this 
stands part of a rich stone pulpit. The central tower has for some 
generations, presented a most singular and heterogeneous spectacle, but 
at the same time affording to the professional observer à valuable 
comparative view of the varied proportion and effeet of the first and 
latest eras of true Gothic. In point of expansive lightness, the ear- 
lier style is certainly entitled to our admiration, though mass and 
richness may be exclusively the merit of the latter. Three of the 
piers of the central tower were cased in the perpendicular period, 
and the arches of the choir and south transept were also completed ; 
but the fourth pier and the arches of the nave and north transept 
retain their original form. It is also illustrative of the method pursued 
to find the perpendicular work carried on the two sides quite up to 
the battlements. The immense size of the piers and the increased 
height of the springing, has the effect of contracting the opening of 
the arch, and also of rendering it necessary to ramp up the longi- 
tudinal crown rib of the groin. — — f 

Taking our survey in chronological order, the next point for con- 
sideration is the west front, which comprises the end wall of the 
P MM 
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nave and the two flanking towers, each of which is about 29 feet 
wide and 112 high. The present termination is not original, the bat- 
tlements and pinnacles being of much later date. As to the mode in 
which they were originally finished it may be difficult to furnish a 
satisfactory suggestion; but of that which remains it would be still 
more difficult to convey an adequate impression. The simplicity of 
its outline, the unbroken massiveness of its general feature, and the 
rich and effective detail, respectively contribute to the grandeur of an 
ensemble unsurpassed by any building of its date. 

The lower story bas three doors into the church, and the second 
five successive windows extending the whole width of the nave, with 
a passage in the tbickness of the wall. The second stage has an 
equal number of windows, the heads of which are elevated towards 
the centre to compose more readily with the gable, which is filled u 
by a triple window and trefoil panel. The windows are of two lights 
with trefoil heads and a trefoil in à circle above, Between the win- 
dows are piers of several shafts with foliated capitals, and the 
pierced pyramid or four-leaved rose; and the wall is very thick here 
to receive the many shafts and deep receding monldings with which 
they are charged. The buttresses of the towers are broad and flat, 
with shafts in square recesses at the quoins, and run the entire height 
without diminution; the windows (except that some are filled with 
louvres) corresponding nearly in form and date with those of the 
central front. It is an interesting circumstance that the progress of 
almost every change in tbis edifice can be traced at this moment with 
no other guide than a little reflection, and with nearly as much clear- 
ness as the most circumstantial chronicle could have recounted them. 
The Norman nave, for instance, is shown to have extended as far 
westward as the present, from the fact that the builders in making 
their addition, left as much of the old work remaining as could be 
rendered available; and a portion of the old nave has thus been pre- 
served, and the perfect coincidence of the joints of the piers with 
those of the west wall, show that the formation of the fine arches 
into the towers from the nave was predetermined in the design of the 
architect, and not an afterthought as might on a cursory view be 
imagined; indeed, it may be noticed that the interiors of these 
towers were finislied with great care, and were intended to be entirely 
open to view from the floor to the roof, where the walls are termi- 
nated by a cornice aud corbel-table. The moulded piers and arches 
of the lower stories are very fine, and become plainer in proportion 
to their remoteness from the eye. Ateach story was a gallery of 
communication, not only round the interior of each tower, but across 
the front from one tower to another. 

I should have noticed that while the pyramidal flawer is abundantly 
used in the vertical lines and in the arches, the flattened uncut py- 
ramid, usually called the nail head, is adopted with equal constancy in 
the horizontal bands and dripstones; yet there is not the slightest taint 
of monotony discernible throughout. Beautiful as the principle of 
construction here observed must be generally deemed, giving an ap- 
pearance of the ntmost solidity and strength, with a comparatively 
small amont of material, it is to be regretted that there was a prac- 
tical disregard of bond, and from the very inconsiderable proportion 
of horizontal masonry the towers were divided by the windows into 
four insulated vertical piers, with no adequate tie to meet the con- 
tiogency of a tendency to spread at the top. The subtle workings 
of half a dozen centuries, however, manifest the necessity for a pre- 
cantion that was not contemplated by the builder. i 

It is, I think, pretty evident that the primary plan was a simple 
Latin cross, without ailes. The transepts retain their original form, 
except that chapels have been erected in the east walls, and arches 
have been opened into the aites of the nave; while the continuation 
of the base mouldings, and other external decorations of the towers, 
attest the absence of ailes at the time of their construction. The 
present nave may be referred to the close of the 14th century, and is 
a fine masculine example of that date, It has no triforium, but the 
clerestory windows are large, and liave a gallery running through the 
piers. The wall ribs which exist indicate the purpose and form of 
groined inner roofs; but it is to be regretted that this part of the de- 
sign has never been effected; and the external pinnacles were also 
left in an unfinished state. 

Although the interior of this church cannot boast much of the rich 
garniture of ancient monumeuts or mortuary reliques, its impression 
and venerable aspect canuot fail to call forth our admiration and 
respect; and the circumstance of its comprising fine decisive portions 
of the consecntive styles including Norman and perpendicular, render 
it an object deserving the careful attention of the architectural stu- 
dent and antiquary. 

It only remains to notice a small buildiog on the south of the choir, 
a lower apartment of which has SMARA some celebrity in modern 
times as the bone-house, from the immense number and symmetrical 
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disposition of the exuvie of innumerable tenants of vet more cir- 
cumscribed and darksome chambers, from which thev were ejected 
some half century ago. They are now built in masses like masonry, 
and exhibit an affecting display, to speak in the language of heraldry 
of moris and saltires argent. (There was a similar instance at Sligo 
and another at Hythe.) This charnel house has certainly the charac- 
teristics of extreme age, and the formation of the vaulting accords 
with the earlier imitations of classic examples. The apsis at the 
east, and certain external details also, attest its ancient foundation. 
Immediately above is an apartment now used as the vestry, but for- 
merly the chapel, to which the part just considered formed the 
crypt. It is entered from the aile of the choir, vnd is of a very sim- 
ple character ; vaulted, and retains its ancient piscina. This building 
has been deemed anterior to the body of the Minster; but when we 
consider the casualties to which, from its position, it would have been 
subject during the erection of so large a pile immediately contiguous, 
it will probably be more rational to assign it a contemporary date. 
May it not have been the lady chapel, or chancel chapel? of which 
there isa fine example now used as a school at the west end of Nor- 
wich Cathedral, with a crypt below; and it may be borne in mind 
that both Norwich aud Ripon are Norman foundations without 
crypts. 


THE EXPLOSIVE FORCE OF GUNPOWDER. 


Tue recent successful destruction of the Round Down Cliff, at 
Dover, by gunpowder, of which a full description was given in the 
February number of our Journal, suggests a consideration of the ex- 
plosive force of that agent, and of the best means of applying its 
power. 

The circumstance which excited most surprise in the blast at Dover, 
was the absence of all indication of explosive effort. That the cliff 
should have been rent asunder by the force of the immense quantity 
of gunpowder employed, was to have been expected; but that the 
effect should have been produced so gradually, withont any report or 
flame, or other usual accompaniment of an explosion of that agent, 
appeared contrary to the ordinary conception of blasting operations, 
and induced the operating engineers to imagine, at first, that the 
charge had missed fire. The result has shown that Mr. Cubitt ad- 
justed with great exactness, the amount of power to the resistance to 
be overcome; and it has shown, practically, that the explosive force 
of gunpowder, in any quantity, may be controlled, and bronght to act 
with a steady effort, like any other moving power. Had the quantity 
of powder been much greater than it was, or had the same quantity 
been placed nearer to the face of the cliff, there can be little doubt the 
blast would have been accompanied by all the usual phenomena of 
explosion. Had the quantity of powder been less, probably even to a 
small degree, its force would have been either pent up within the 
rock, without producing any effect, or it would have found vent by 
blowing out the tamping. 

The force of ignited gunpowder, it is generally admitted, arises 
from the sudden generation of a quantity of a permanently elastic 
gaseous fluid, and the expansion of that fluid by the heat excited 
during the ignition of the powder. The volume of elastic gas gene- 
rated by the explosion of gunpowder, after it is cooled down to the 
temperature of the atmosphere, has been determined by experiment 
to be 244 times greater than the bulk of the powder exploded. It is 
calculated that the heat produced by the ignition of the powder ex- 
pands the generated gas into 1000 volumes at the moment of ex- 
plosion; and that, consequently, fired gunpowder exerts a pressure 
equal to 1000 atmospheres, or about 63 tons on the square inch. 

The 19,000 Ib. of gunpowder used in the blast at the Round Down 
Cliff would occupy about 300 cubic feet, and the capacity of the three 
chambers made to contain it was about 750 cubic feet. What space 
was left between the tamping and the powder chambers, we are not 
aware; but it would appear, from the published reports of the ope- 
ration, that the tamping was rammed not far from the powder. We 
will assume, therefore, the total space within which the gunpowder 
was confined, to have been 900 enbic feet. This space would be three 
times the estimated bulk of the powder, exclusive of the containing 


1843.] 


barrels and bags, therefore its first impulsive effort on being ignited | 


would be 1000 + 3 = 3333 atmospheres, or about 5000 lb. the square 
inch; and the force of the permanent generated elastic fluid, when 
cooled, would be 244 — 3 = S13 atmospheres, or about 1200 lb. to 
the square inch. Now, if we suppose the space within which the 
gunpowder was confined to have been cubical, each of the six sides 
would have exposed an internal surface to the action of the gunpowder 
of 100 square feet, equal to 14,400 square inches. As the pressure, 
according to the preceding calculation, would in the first instant be 
equal to 5000 Ib. the square iuch, the impulsive effort on each side of 
the cubical chamber would be 72,000,000 lb. or 32,148 tons. As the 
point of least resistance must necessarily have been towards the face 
of the cliff, the acting power may be considered as having been exerted 
‘only in that direction; therefore the cliff would be forced outwards 
with an impulse upwards of 32,000 tons. As the rock yielded to this 
immense power, the pent-up air would expand, and its force would 
consequently be diminished. The cooling of the generated gas would 
also greatly weaken its expansive force, and its gradual escape through 
the fissures of the falling rock would prevent any sudden explosion. 

The sound which was heard was that of the rending of the solid 
rock, and not the firing of the powder; for it is wel! known that the 
explosive report of any detonating body is caused by the concussion 
of the air. This fact is proved by the firing of explosive mixtures of 
hydrogen and oxygen gases in a strong glass apparatus, for the pur- 
pose of obtaining the product of the combustion of the two gases. 
The apparatus usually employed contains about halfa pint, the ex- 
plosion of which quantity of the mixed gases, when in contact with 
the atmosphere, is sufficient to produce a report as loud as the firing 
of a pistol; but when the gases are fixed in a closed vessel, no report 
whatever is heard. This experiment proves also, on a small scale, 
the possibility of controlling explosive forces. The expansion of an 
explosive mixture of hydrogen and oxygen gases at the moment of 
combustion, amounts to 15 times its original volume, which gives a 
pressure of 15 atmospheres, or about 225 lb. to the square inch; yet 
the glass bottle in which the gases are fired is sufficient to control the 
explosive effort, and to prevent even any sound from being heard. 

The quantity of gunpowder requisite in ordinary blasting operations 
must depend altogether on the hardness of the rock, and the mass in- 
tended to be moved. The proper adjustment of the quantity of pow- 
der to the resistance to be overcome, forms, however, an important 
consideration, for an excess of powder is not only a wasteful expendi- 
ture of a valuable agent, but it renders the operation more dangerous 
by the dispersion of fragments in all directions, and it not unfrequently 
diminishes the effect of a blast by concentrating the direction of the 
impulsive force. This is particularly the case in warlike operations, 
where the object in springing a mine is to make the destructive effects 
extend as far as possible. The aperture produced by the explosion, 
when a mine is properly charged, is a cone, the diameter of the base 
of which is double the height, taken from the centre of the mine. This 
calculation is founded on the supposition that the materials to be re- 
moved are either earth or soft clayey soil. The allowance of powder 
recommended for such mines is about 10 lb. per cubic fathom when 
the materials are loose earth, and for strong clayey soil about 16 Ib. 
Tt is found that when the charge of powder greatly exceeds those 
quantities, the materials immediately above the powder are alone 
blown up, that the aperture is nearly cylindrical instead of conical, and 
cousequently the sphere of its influence is diminished. 

The explosive effects ofa charge of powder in blasting, depends 
also materially on the mode of tamping. This is a point which, until 
a comparatively late period, was altogether overlooked, and it is not 
even now so generally attended to as its importance deserves. The 
notion which formerly obtained was, that the impulsive effort of the 
powder was greatly increased by ramming it tight. la gunnery 
practice this is correct; for wheu the ball is rammed closely to the 
powder, it is propelled with greater force than when it is not. 
But the required effects in the operations of blasting are exactly the 
opposite of those in gunnery. The ball and wadding of the gun may 
be considered as the tamping of the mine. To blow out this tamping 
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without bursting the gun, is the object in gunuery—to retain the 
tamping and to burst the chamber holding the gunpowder is the object 
in blasting. To attain these different ends, the methods adopted in 
the two cases ought of course to be different. The well known fact 
that when a ball is rammed only a short way down the barrel of a gun, 
it will burst before the ball is forced out, affords a very instructive 
lesson in the practice of blasting, and shows clearly that to produce 
the most eflect in rending the rock, aud to run the least risk of blowing 
out the tamping, ample space should be left between the tamping and 
the powder. It is true that by leaving such a space for the expansion 
of the generated elastic fluid, the intensity of its action is diminished, 
but the same amount of power is distributed over a larger surface; its 
action accordingly approaches more to that of an ordinary mechanical 
force, and the liability to split the rock into small fragments is thereby 
decreased. 

One great advantage in mining operations, derived from the prac- 
tice of leaving a space between the tamping and the powder, arises 
from its admitting the use of loose dry sand for tamping, instead of 
requiring the blast hole to be filled and rammed tight with hard sub- 
stances. The labour, the trouble, aud the danger of tamping by the 
common process, renders the substitution of dry sand a great ad- 
vantage, as the risk of igniting the powder by striking a spark, is 
entirely removed; and we suspect that in those cases where it has 
been found to fail, and the tamping has blown out, that the canse of 
failure may be attributed to the neglect to leave a sufficient space 
between the tamping and the powder. 

The manner in which the space between the powder and the tamp- 
ing operates in preventing the latter from being blown out, has been 
explained in the following manner. The force of fired gunpowder 
may be considered as proceeding from a point, and radiating ia all 
directions round it. This force must, therefore, participate in the 
nature of all central forces, and diminish in intensity as the square of 
the distance. When a ball is rammed close to the powder, it 
approaches near to the point whence the force emanates, and sustains 
consequently its full effect; but when the ball is placed farther from 
the point of radiation, tbe force acting on it may be diminished many 
times within the space of half an inch. Suppose, for example, that a 
musket ball which, when close to tlie powder, is within a quarter of 
an inch of the centre of radiating power, were placed a quarter of an 
inch from contact with the powder, the impulsive force it would re- 
ceive would be diminished four times. If it were removed to a dis- 
tance of one inch from the charge, the force acting on it would be 
diminished sixteen times. If, therefore, we view the first impulsive 
effort of fired gunpowder as a radiating force, we perceive at once 
the cause of its diminished action on the tampirg of a mine, when a 
space is left between it and the charge, and whether the tamping 
materials be sand or hard fragments of rock, the vacant space must be 
equally advantageous. Should the resistance be too great to yield to 
the first explosive effort of the gunpowder, the direction of the action 
of the pent up elastic fluid would cease to be radiating. It would 
resemble the pressure of compressed fluids, and act uniformly in 
all directions. The tamping would then be acted on by a power 
equivalent to the compression of the generated gases, aud ina direc- 
tion tending most effectually to force it ont. It is under such circum- 
stances, we conceive, that the tamping, whether of sand or rock, is 
most frequently blown. 

The mode of tamping with dry sand has been brought into notice 
wore particularly within the last two years, in connexion with Mr. 
Martyn Roherts's plan of blasting by galvanism; but it was known 
and practised successfully, we believe, 30 years ago, at Lord Elgin’s 
mines at Charlestown, in Scotland. It is to be regretted that an im- 
provement, attended evidently with so many advantages, and which 
is calculated to prevent accidents in the dangerous occupation of 
blasting, should have made such slow progress that more than 30 
years have elapsed since its introduction without its general adoption. 
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IMPROVEMENT OF GEODESICAL INSTRUMENTS. 


As connected with tbe profession of a civil engineer, the principles 
and practice of E is an important branch of study; under 
this term, we do not confine our meaning to the delineation of a few 
fields, or of a long narrow slip of land, such as railway plans usually 
present, but to the survey of extensive tracts of country or of is- 
lands, usually denominated trigonometrical surveying, because that 
branch of mathematics known as plain and spherical trigonometry, 
forms the basis or principle upon which such surveys are carried on. 
This branch of surveying lias hitherto been principally confined to the 
officers of the corps of royal engineers, by whom the trigonometrical 
survey of the united kingdoms has been for so many years conducted; 
but although too much unheeded by students in civil engineering, it 
forms a legitimate branch of their studies, otherwise they cannot be 
said to be eligible to occupy such important stations as surveyors- 
general of our colonial possessions, where such surveys are so much 
needed, nay almost indispensable. Connected with this subject, the 
knowledge of the use and adjustments of the higher class of geo- 
desical instruments is necessary, such as theodolites of large dimen- 
sions, but more especially an instrument called the altitude and azi- 
muth instrument, from its two-fold application to the measurement of 
vertical and horizontal or azimuthal angles, and its peculiar applica- 
bility to the purposes of so much of astronomy as is requisite in such 
class of surveying, or we may call it the instrumental link which con- 
nects astronomy with geodesy and geography; any improvements, 
therefore, in the construction of instruments thus connected with the 
profession we profess to advocate, come fully within the limits of our 
province, and therefore we are desirous of calling attention to the 
following extracts from a paper that has been read before the Royal 
Astronomical Society on January 13th last, entitled “ On a new ar- 
rangement of a Vertical Collimator attached to the Altitude and Azi- 
muth Instrument.” By William Simms, Esq. 

“The only essential respect in which the altitude and azimnth in- 
strument now before the society * differs from similar instruments by 
which it has been preceded, is this. Tbe azimuth or vertical axis is 
perforated and fitted with an achromatic object-glass having a dia- 
phragm in its focus, so as to serve, in conjunction with the spirit-level 
upon the instrument, as a vertical collimator. 

“ At present the spider lines in the diaphragm of the collimator 
form an acute cross, subtending an angle of about 30^; bnt the pre- 
ference of this arrangement over two parallel lines placed very nearly 
together, so as to present a narrow space for bisection, admits perhaps 
of question; my own habit being that of bisecting an angle by a line, 
leads me to give to it the preference, although 1 bave found by ex- 
periment that very satisfactory results may be obtained by the other 
arrangement. 

“In this state of things, if the telescope be directed vertically 
downwards, the image ot the cross in the collimator will be seen 
upon the diaphragm of the telescope; and the adjustment, indepen- 
dently of verticality, which must be effected by the spirit levels at- 
tached to the instrument, consists in so rectifyiog the optical axes, 
that the centres, or intersecting points in tle telescope and collimator, 
remain coincident during an azimuthal revolution. 

“The mode of adjustment, described in order, may be as follows, 
admitting, however, of variation at the pleasure of the observer. 

* ]. [t will be found convenient that the instrument be first generally 
levelled :—the azimuth axis by turning 150" in azimuth, and correcting 
by the feet screws of the tripod and the adjusting screws of tbe 
spirit levels; but, in all cases, if the error be not beyond the range of 
the scales, it is far better to leave these screws untouched, and to 
apply the correction by reference to the divisions upon the scales. 
The axis of the altitude circle must be rectified by the striding level, 
exactly in the same manner as in the transit instrument; all which, 
however, is too well understood to need a particular description, in 
this place. 

* 2. To adjust the line of collimation, bring the vernier marked a 
to 9U* or 27U* upon the azimuth circle, and, by means of the ad- 
justing screws at the eye end of the telescope, make the middle ver- 
tical, or meridian line, bisect the angles of the collimator cross, turn 

160° in azimute, and correct half the error by the above-mentioned 
Cd and the remaining half by moving the object-glass of tbe col- 
imator. 

* 9. To correct the nadir point, set the vernier a to O° or. 150° 
upon the azimuth circle, 90° distant from its former position, apnd 
make the middle horizontal line bisect the angles of the collimator 


1 An instrument with the collimator attached was exhibited in the 
meeting room of the Society. 
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cross; turn 180° in azimuth, and correct half the error by giving 
motion to the telescope by means of the tangent screw, aud half by 
moving the object glass of the collimator. Tbe micrometers should 
now be set to the zero points upon the altitude circle. By those, 
however, who prefer numerical corrections to mechanical adjustments, 
whicb, when extreme accuracy is aimed at, are always tedious and 
difficult to execute satisfactorily, the nadir point may be readily de- 
termined by reading the altitude micrometers with the circle io the 
reversed position. The indications of the spirit-level fixed to the 
micrometer bar must, of course, be carefully attended to in such a 
determination. 

* ] shall conclude this notice by observing that the new application 
of the collimator does not deprive it of any uses and conveniences 
which it has in any other form, while at the same time it possesses 
advantages peculiar to itself. Its property, in common with the ver- 
tical floating collimator, of enabling the observer to set the axis of the 
altitude circle perfectly horizontal, irrespective of the riding level, is 
one which the level collimator does not possess. In common with the 
otbers, however, it affords a ready means of verifying and correcting 
the essential adjustments of the instrament without reference to any 
external object. An object adapted for such purposes should be both 
distant aod well detined, conditions which imply a clearness of atmos 
phere perhaps not generally met with in any climate, and much less 
in that of our own country ; moreover the collimator is equally avail- 
able by vight and by dav: the light of a small lamp or taper being 
sufficient to render the lines visible. 

* But it has greatly the superiority, particularly in operations out 
of doors, over the vertical floating, and also over the level collimator, 
because the latter requires supports independent of, and equally 
steady with, that upon which the instrument itself is placed; things 
by no means easy of attainment under any cireumstances, and to the 
scientific traveller often perfectly impracticable. 

* Neither is it a small advantage to dispense altogether with an 
additional instrument, which, to say the least, lessens the number of 
the traveller's cases, and with them his cares also. An extra instru- 
ment may by accident be injured, or through forgetfulness left behind, 
or for want of time to set up, or a steady support when set up, prove 
useless when it is most needed. But, by the new arrangement, the 
collimator becomes part and parcel of the instrument itself, and is so 
completely protected from injury that an accident eould hardly impair 
or destroy it without at the same time destroving the entire instrue 
ment. Its introduction, too, into the perforated axis adds so little to 
the original cost of an instrument, that it may make a final claim on 
the score of economy.” 


THE VELOCITY OF WATER IN VERTICAL PIPES. 


WE have been favoured with another letter from our able corre- 
spondent T. F N, in reference to our position that water flows 
down vertical pipes with only half the velocity due to the height 
when issuing from an orifice, Onr correspondent is not convinced by 
our arguments, and he reiterates his former opiuion supported by 
many illustrations, and by the grave authority of Belidor, The same 
fault, however, which we before complained of, pervades the whole 
of his present argument; he takes for granted the question in dispute, 
and assumes, as established data, the very points respecting which 
we are at variance, We will let him, however, speak for himself. 


* Sin—I am sure that, if all your readers derived as much nseful 
information and pleasing instruction, as I am bound to say I did, from 
your remarks in the last month's Journal, on the ‘ Velocity of water 
1n vertical pipes, conveyed in a style at once clear and copious, they 
must look forward anxiously for the fulfilment of the promise in the 
concluding passage, of returning at some future period to a subject 
deserving so much consideration and study. Before yon do so, how- 
ever, I am anxious to point out to you what I conceive to be an error 
in your reasoning, and, at the same time, upbold the assertions con- 
tained in my last letter on the subject.—Ist. Tbat the velocity of the 
column of water in a vertical pipe maintained full, is not half tbat due 
to the height, but that it is expressed by the same formula as for all 
other falling bodies.—2nd. That cohesion does not satisfactorily ex- 
plain the continuous flow of water in a vertical pipe; in other words, 
that there would be a continuous flew in the pipe even if one particle 
did not cohere to tbat immediately above it. 

* [t may appear presumptuous in me to endeavour to reply to your 
remarks, and to maintain these positions after reading your able ar« 
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ticle on the subject; but an explanation of them so clear and so ob- 
vious has occurred to me; and even your own article contains such 
ample proof of the truth of my assertions on the main point at issue 
between us, namely, the velocity of water in a vertical pipe, that even 
at the risk of being charged with presumption, and under all the dis- 
advantages of endeavouring to maintain a discussion with one supe- 
rior to me in scientific acquirements, I am tempted to offer you a few 
more remarks, 

“I think it will be well to treat first ‘the velocity of the water in 
the pipe,’ that being the chief poiut of difference, and also because, 
succeeding in proving this, I think it will appear as a uecessary 
consequence, that the uniform flow of water in the pipe is quite iu- 
dependent of the cohesion existing between ‘ one particle aud that 
immediately above it.’ 

** You state, aud evidently quite correctly, that, supposing a vertical 
pipe 16 feet in length full of water to have the supporting base re- 
moved ‘it would be emptied by the fall of water in one secoud, the 
final velocity of the water ou issuing from the pipe, would be 32 feet 
per secoud, and the mean of the initial and final velocities would be 
16 feet per second. This is evidently quite correct. The whole 
column -of water falls like a block of marble; the upper and lower 
parts are equally subject to the action of gravity, and every particle 
of water descending equal spaces in equal times, the whole column 
will fall at ouce, and this even without supposing that ‘each particle 
coheres to the particle immediately ahove it,’ and quite indepen- 
dently of cohesion, except, of course, what | may term, lateral cohe- 
sion, or that existing between the particles of the same horizontal 
section. The momentum of such a column is, therefore, 16 feet mul- 
tiplied hy the weight of the water; but you also state that, if the 
pipe had not been permitted to empty itself, but had beeu maintained 
constantly full, the velocity of the column of water would he 16 feet, 
and the momentum cousequeutly the same as in the former case. 
Would not this conclusion be sufficient to convince you that there is 
an error in your reasoning? 

“ lo the first case, the momentum, according to your reasoning, is 
the same as in the second, when the pipe is maintained constantly full. 
Surely this must be wrong. The mistake appears to me to arise from 
your not taking into account that, the pipe being supposed constantly 
full, the water mus? enter as fast as it issues, whether this entering 
velocity is imparted to the water by the height of the reservoir or 
other force. If the height of the reservoir or other force, which 
supplies the pipe with water, is not sufficient to impart to the 
entering water a velocity equal to that due to the whole height 
of the pipe, then, I maintain that the height of the water in 
the pipe will diminish proportionally, so as to regulate the issuing 
velocity according to the supply. I shall endeavour to explain this. 
No doubt, still supposing the pipe to be constantly full, and, as hefore, 
to be 16 feet in length, in the first second, the mean velocity will he 
only I6 feet per second, but for the remainder of the time, the ve- 
locity will he 32 feet per second, as will be apparent by carefully con- 
sidering the following explanation. 

“Let us first examine the velocity of the water at different points 
of the pipe iu the first case; when the pipe being supposed full, and 
the supporting base removed, the water is allowed to fall freely, ac- 
cording to the law of gravitation: that the velocity at any point 
varies as the square root of its distance from the top of the pipe. 
At one fourth of the height, the velocity of the water, therefore, 
will be I6 feet per second; and at a foot from the top the velocity 
will be four feet per secoud; therefore, to keep a pipe oue foot loug 
constantly full, the water must flow in at the rate of four feet per 
second; and to maintain one four feet long full, the water must enter 
at 16 feet per second; if the reservoir does not supply water at this 
velocity, the pipe will not be perfectly full; aud hy analogy and fol- 
lowing the same train of reasoning, we deduce that the pipe being 
16 feet in length, the velocity will be 32 feet per second, and the 
water must enter the pipe at that rate. Suppose, for instance, the 
area of the pipe to he one square foot, if the reservoir supplies 32 
cuhic feet of water per second, then the pipe of 16 feet in length will 
be maintained constantly full; if the reservoir can only supply 16 
cubic feet, then the pipe 16 feet in length will be maintained full only 
to oue fourth of its height or four teet from the bottom; or let us 
suppose a glass tuhe 16 feet in length to be maintained full by pouring 
water from a jug, and let some colouring liquid, of the same specific 
gravity as water, be placed at the top, it will be found that as the 
colouring liquid descends, the velocity of the water poured in must 
be gradually increased until the colouring liquid has reached the 
bottom of the tube, when the velocity will be fouud to be 32 feet per 
second; during this second, tberefore, the mean velocity will be 16 
feet, aud during the remainder of the time the velocity of the water 
to maintain the tube xil must be 32 feet per second. If you do not 
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pour in the water at this velocity, vou will find, as I before stated 
that the tabe will not be maintained full, but that the surface of the 
water will fall until the height of the filled part corresponds with the 
velocity of the supply. 

* [trust I have proved even to your satisfaction that my reasoning 
on this point is correct. I have shown, from your own admission, 
viz., * that the final velocity of the issuing water from the pipe in the 
first class, would be 32 feet per second, and the mean between the final 
and initial velocities 16 feet per second; that to maintain a pipe 16 
feet in length constantly full, requires the water to enter at the velo- 
city of 32 feet per second, and, vice ters, if the pipe be maintained 
constantly full, that the issning velocity will be $2 feet per second. 
The above law is true of any body in vacuo; it is true of shot zm 
vacuo; it would be true of shillings, in pleno, falling through a tube 
without friction, and fitting accurately the sides of the tube, so as to 
prevent the air from entering at the sides; thev would also forma 
rope, and fall uniformly according to the same law, although there is 
here no cohesion in force: iti» true from the mere effects of gravita- 
tion; but iu order to keep up a continuous stream, if I may use the 
expression, the successive shillings must be dropped from a height 
such as to impart to them the velocity which the column has already 
acquired. In this case there is no cohesiou, which causes ‘one shil- 
liog to draw the one immediately above it,’ and, therefore, why ad- 
duce this property of water to explain a fact when it can be ac- 
counted for by gravitation alone which acts on all bodies? 

“I have already occupied so much of your valuable space, that 1 
must defer bringing forward many illnstratious of the above truths 
for some future period, hoping that vou in the mean time will re- 
member your promise, and enlighten us on a subject at present in- 
volved in so much obscurity. Since writing the ahove, I have met an 
authority of such eminence and celebrity on subjects of this nature, 
to support my views, that I cannot forbear quoting him at full length, 
The authority I allude to is Belidor, iu the edition of his * Architec- 
ture Hydraulique,’ published at Paris in the year 1737, at page 170, 
paragraph 429 and 130, it is stated, ‘that when a vertical pipe, of 
which the opening is equal to the base, is allowed to empty itself, the 
surface of the water acquires in falling a velocity which increases as 
that of bodies subject to gravity, which fall freely.’ This is as you 
stated. In the next paragraph, 430, he states, ‘As it is always pos- 
sible to render uniform a retarded or accelerated velocity, in takiog 
half of the greatest velocity, this must be done when we wish /o 
compare the discharge (la dépense) of a pipe, such as the preceding, 
mith one always maintained full; and in paragraph 431, always al- 
ludiug to pipes, *the velocities of water are in the ratio of the square 
roots of the heights; and further ou he states that the velocity of 
the issuing water iu a pipe constantly full, is that due to the whole 
height and not À2//; and also ‘we can then, when it is convenient, 
substitute for the velocity of the water of the columu, the square 
root of the height of the pipe.’ 1 must conclude by requestiug auy 
of your readers who are not satisfied with my arguments, to peruse 
that part of Belidor from which 1 have quoted the above passages. 

* I have the honour to be, Sir, 
“ Your obedient servant, 
“T. Ec.” 


P.S. “In addition to the extracts which I have already given you from 
Belidor, I beg to add the following, in order to show more clearly that 
I have his support to my statemeut that the velocity is that due to the 
whole height. Chap. 3, paragraph 438, ‘We can then say that the 
discharge (Ja dépense) of a pipe or reservoir during the time neces- 
sary for a body to fall freely from the height of the surface of the 
water above the bottom, is equal to a column of water which has for 
its base the orifice, and for height a line equal to the space which a 
body can move over with an uniform velocity during the time of the 
fall with the acquired velocity.’ Apply this toa pipe of 16 feet; the 
time is a second, the acquired velocity 32 feet per second, and not 16 
feet, as stated in your remarks. Nothing can be more to the point 
than the above extract. It is true that Belidor has not remarked that 
the velocity of the whole column, if maintained full, iucreases every 
second, although it would appear that he was aware of the fact, from 
his statement in paragraph 573, when in treating of the momentum of 
water issuing from an orifice, be states that a pipe can never be main- 
tained full by a reservoir uuless the pipe be of such small diameter, 
that the friction retards the water more than gravity accelerates it. 


Placing out of consideration for the present, the minor point re- 
specting the cohesion of fluid particles, we shall confine ourselves 


2 [t was the mean velocity we stated to be 16 feet per second, and not the 
final velocity. 
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strictly to the main questiou—the velocity of the water—and we shall 
endeavour to answer our correspondent's objections seriatim. 

The first objection is founded on the momentum of the issuing fluid. 
We scarcely know in what manner it is inteuded to show the fallacy 
of our arguments, by placing the subject io that light. Our corre- 
spondent admits that the mean velocity of a column of water falling 
through a vertical pipe 16 feet long would be 16 feet per second, and 
surely if, as we contend, the issuing velocity of water from such a pipe 
kept constantly full be the same, the momentum in both cases must 
be equal. We do not see how this consideration proves any incon- 
sistency in our arguments, nor that it gives any countenance to the 
viev taken by our correspondent. 

On the next point—the velocity of the water entering into the ver- 
tical pipe—the whole question may be said to depend. Our corre- 
spondent alleges that our “mistake ” arises from not considering that 
the water must enter the pipe as quickly as it issues from it. We 
maintain, on the other hand, that his error consists in not considering 
by what force this velocity is imparted to the entering fluid. The 
water in the reservoir is, by the hypothesis, supposed only just to 
cover the upper end of the pipe; therefore the action of gravitation 
on the water between the surface and the top of the pipe can have no 
perceptible effect. The pipe is also supposed to be constantly full, 
and the fall of the water down it to be uniform. By what force, 
then, is the same velocity given to the water in the upper part of the 
pipe, as to that which has fallen 16 feet? Our correspondent asserts 
that the velocity of the water at the top of the tube is 32 feet ina 
second; but we are left completely in the dark as to the nature of the 
force by which this velocity, which is due only to a fall of 16 feet, can 
be communicated to the water flowing into the top of the pipe. Ac- 
cording to our view of the case, the force which communicates the 
velocity to the entering water is derived from the action of gravita- 
tion on the water falling down the pipe. Part of the force acquired 
by the water in its fall towards the lower portion of the pipe is com- 
municated to the more slowly moving water above. The tendency to 
accelerated motion is thus continually checked during the flow of the 
water by the loss of the motion communicated to the fluid in the 
upper portion of the pipe, and the accelerated is converted into uni- 
form motion. The laws of dynamics teach, that when accelerated 
motion is rendered uniform, the resulting velocity is the mean of the 
initial and foal velocities, or one half of the latter; therefore, ina 
fall of 16 feet, the accelerated motion being rendered uniform, the 
mean velocity will be 16 feet, which is half the final velocity acquired 
by a body falling from that height. 

In the illustration of the glass tube, when our correspondent says 
that if the water be not poured io with a velocity of 32 feet ina 
second, the tube will not be maintained full, he appears to forget that 
water in pouring only obeys the laws of gravity, and that to pour it 
into a tube with a velocity of 32 fect in a second, it must fall from a 
height of 16 feet. In the illustration of the rope of shillings, it is 
plainly admitted, indeed, that in order to obtain a uaiform velocity of 
32 feet in a second, the shillings must be dropped from a height of 
16 feet before entering the tube; therefore, even according to our cor- 
respondent's own illustration of his case, a fall of 32 feet instead of 
16, is requisite to communicate a uniform velocity of 32 feet in a 
second. We may observe, ip passing, that the illustration of the 
continuous fall of shilliogs could never be practically exemplified, for 
we cannot admit that a row of shillings, or of any other non-cohering 
bodies, would fall in a uniform stream unless they were all allowed to 
fall at the same instant of time, like a solid bar. 

Towards the conclusion of his letter, our correspondent calls Be- 
lidor to his aid; and he appears to imagine that thus supported, his 
position is impregnable. For our own parts we do not see the utility 
inany course of original inquiry of relying on anthorities, however 
celebrated, as guides where we are professing to take a new road 
which they have never trodden. If old authorities were permitted 
to decide new questions, all scientific researches would be limited to 
the compilation of different and various opinions, and to the decision 
of their relative values; and we should never advance beyond the 
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present limits of knowledge. The argument of authorities has this 
further disadvantage, that the opinions quoted very frequently refer 
to circumstances different from those to which they are applied, and 
errors thus originating become the more dangerous by the apparent 
sanction of authorities, whieh are, if properly understood, opposed 
tothem. The apparent contradictions in the quotations from Belidor, 
cited by our correspondent, are sufficient to show, either that they 
refer to different circumstances, or that Belidor had not paid special 
attention to the velocity of water in vertical pipes, but had, like most 
other writers, assumed without consideration that the efflux of water 
from vertical pipes is the same as through orifices. To show the 
contradictory nature of the opinions to be gathered from Belidor, on 
ihe supposition that his words apply throughout to vertical pipes 
and not to pipes and to orifices alternately, we will quote a passage 
preceding those referred to by our correspondent. In paragraph 424, 
he says, when speaking of the cause of the velocity of water flowiog 
through orifices, and contrasting such discharge with the flow of 
water down vertical pipes, “as the force on the top of the water is 
absolutely nothing as compared with that at the bottom of au ideal 
column, corresponding in size with the orifice, it cannot be said that 
it is this column constantly renewed from the surface which flows out, 
but that, generally, all the water in the reservoir assists in the dis- 
charge through the orifice." He then proceeds to show that if a pipe 
were inserted in the orifice, and reached to the surface of the waters 
the exterior of the pipe would bear the pressure of the water in the 
reservoir, and that the water within the pipe would descend hy its 
own gravity alone, unassisted by the pressure of the other fluid. The 
circumstances of the discharge in the two cases having been thus dis» 
tinctly shown by Belidor himself to be so differeut, he could never 
mean to assert that the quantities discharged in each case are the 
same. It must be confessed that he has expressed himself in this 
part of his work rather vaguely; but M. Navier, who was deputed by 
the French Academy of Sciences, to superintend the publication of a 
new edition of Belidor’s Architecture Hydraulique, in 1817, adds a 
note to these passages, from which it clearly appears that he consi« 
dered Belidor to refer only to the discharge through an orifice, when 
stating the velocity to be equal to that of a body falling from the 
height of the fluid. 

The authority of Belidor, therefore, would avail our correspondent 
nothing, even were we disposed to admit that it has any weight in 
the discussion of a question to be decided by reasoning from facts 
rather than by opinions. As the flow of water down a vertical pipe 
is assumed to be uniform, it is evident that there must be some other 
force than its own gravity which communicates to the water entering 
atthe top of the pipe the same velocity as that which has fallen to 
the bottom and is flowing out. No attempt is made by our corre- 
spondent to show whence this force is derived, though according to 
his estimate of the uniform velocity, it must be equal to the pressure 
of another column of water of the same height as the pipe whence 
it flows. ln our view of the. case, the velocity of the entering water 
is derived from the gravitating force of the water descending the 
pipe; and as the accelerated motion of the falling fluid is thus con- 
verted into uniform motion, the velocity can be only the mean of the 
initial and final velocities of a body falling from the same beight. 


1nov DwzLLING-HOUSE.—À large iron mansion has been built by Mr. W. 
Laycock, of this town, in separate plates. It is to be sent to Africa, where 
it will he used as a palace hy one of the native kings. This singular huilding 
has three floors, exclusive of an attic. The hasement story is 7 feet high ; 
the second, 10 feet ; and the third, in which is the grand suite of state apart- 
ments, is 12 feet high. In these his sable majesty will give his state au- 
diences. The principal reception room, the presence chamber, is 50 feet by 
30, and ornamented throughout in a style of most gorgeous magnificence. 
To counteract any annoyauce from heat, the inventor has contrived the 
means of admitting a current of air, which can be regulated at pleasure, to 
pass through an aperture left between the outer plate and the inner panel.— 
Liverpool Albion. 
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6. Floor.—To sittings, wood; to open spaces, or chancel, stone or encaustic 
tiles. If not undervaulted, it may be treed from damp by briek rubble, flints, 
ashes, or furnace slag, laid to the depth of I2 or 18 inches under the floor. 
Allowance should also be made for the future rise of the surrounding burial 
ground; the floors of many ehurehes, originally above ground, are at this 
day many feet below the surface, and have thereby become damp and un- 
wholesome. Itis desirable that the church floor should be raised at least 
three steps above the ground line. 

The distance between the joists of the floor should never exceed twelve 
mehes. 

All wood floors should be supported on walls, with a clear space of eighteen 
inehes in depth, well ventilated beneath. 

No American timber tv be used either in the floors or any other part of 
the building. 

Flagged floors should be laid on cross walls eighteen inches high. 

7. Wails.—To be solidly constructed of stone, either squared, or rubble, or 
flint ; or of brick, where no good stone can be procured without great addi- 
tional expense. lf the walls are of brick, eased with stone or flint, the stone 
or flint to be well bonded into the brick. As a general rule the thiekness 
must not be less than as follows :— 


Square stone ofthe Brick faced with Inferior stone, 
best quality, or brick. Flint cr Stone. Flint, or Rubble. 


lf less than 20ft. high. fits ft. in. ft. in. 
and earrying a voof not 110i 2 0 DES 
exceeding 20ft. span 

1f 20 ft. or more high, or 
earrying a roof exceed- 203 2 o8 2008 
ing 20 ft, span 

If more than 30 ft. high 2 "i 29 3 0 


The above dimensions are gìven on the supposition, that there are but- 
tresses, of solidity and form suitable to the style adopted, placed opposite 
the trusses or principals of the roof; where there are no buttresses, the 
thickness of the walls must be considerably greater. 

No cement or plastering of any kind to be used as a facing of the walls, or 
of any external part of a church or cbapel. 

If a wall be built with two faces of stone, filled between with rubble, great 
care must be taken that they be properly bonded together, as the wall will 
otherwise not stand a partial settlement. Where good stone is scarce. a 
thickness, otherwise perhaps unattainable, may be secured by this method of 
construction. 

Walls built of flint or rubble shonld have bonding courses of stone or brick, 
and stone or briek piers at intervals, approacbing at least within four inehes 
of the external faee. 

Whatever be the material of which the substance of the walls is made, the 
dressings should, if possible, be invariably of stone. 

The greatest attention should Le paid to the quality of the mortar nsed. 

8. Roof.—The best external covering is lead, which should be not less than 
seven pounds to the foot;—or eopper of not less than 2202. to the foot. 
Blue tiles, commonly ealled Newcastle tiles, or stone tiles, are perhaps the 
next best covering. Westmoreland slates are better in colour than those 
commonly used, but are, in most cases, expensive. All slates to be fixed 
with copper nails. 

Flat ceilings are inconsistent with Gothic architecture. Next to a stone 
vaulted roof, none has so good an effect internally as an open roof, exhibit- 
ing the timbers. It is desirable that this should be of high pitch, the trans- 
verse section forming or approaching to the figure of an equilateral triangle. 

1f a wooden panelled roof be preferred, the panelling should not be made 
to imitate stone. 

In roofs of low pitch and wide span, horizontal tie-beams are necessary; 
but in other cases, where the Society is satisfied that due provision has been 
made for the safety of the construction without them, they may be dispensed 
with. 

If the distance between the principal trusses exe ed ten feet, intermediate 
trnsses must be introduced. The distance between the common rafters should 
never exceed twelve inches. 

Wherever the ends of timbers are lodged in the walls, they should rest. in 
cast jron shoes or on stone corbels. 

9. Windowsin Gothic churehes, where stained glass is not used, the glass 
should be in small panes, those ofa diamond shape being generally pre- 
ferable. 

Hopper casements are recommended, and they should be inserted in almost 
all the windows, in order to seeure due ventilation. 

Where lead lights are adopted, copper bands to tie them to the saddle bars 
are preferable to lead, being less liable to stretch and become loose by the 
action of the wind. 

The very unsightly appearance often occasioned by the wet streaming 
down the window backs, can be prevented by fixing a small copper gutter at 
the bottom of each lead-light. to receive the moisture produeed by conden- 
sation, with copper tubes to convey the same tu the outside of the building, 
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This has a!so a tendency to keep the building dry, and to preserve i? from 
decay ; or the inside of the sills may be raised an inch and a half. 

A good effect will be produced by keeping the sills of windows raised as 
mueh as practicable above the line of the tops of the seats. 

10. Tower and Spire —The usual place of the tower, in a church without 
transepts, is at the west end; or it may be placed atout the middle of the 
side. If funds are scanty. it is better to leave this part of the church to a 
future period, than to attempt its immediate completion in an infenor 
manner. 

When the tower contains more bells than ove, the timbers of the bell 
framing or floor should not be inserted into the main walls, but should be 
supported either on set-offs or on corbels. 

ll. Gutters.—Wliere necessary, to be most earefully construeted to carry 
off the rain and snow into the perpendieular pipes, which are best of east 
iron, cylindrical, and placed an inch or two at least from the wall, so as to 
admit air and keep it dry. 

Dripping eaves projecting very far do not in all cases supersede the neces- 
sity of gutters anil pipes, even in very sheltered situations; but in exposed 
places, eaves-gutters, and rain-water pipes will be absolutely necessary to 
prevent the wet being driven against the walls, and thus rendering the build- 
ing damp. 

Eaves gutters may be made of cast iron; but, unless very skilfully cast, 
they will not preserve their level. 

The lead for gutters must not be less than eight pounds to the foot. 

Lead gutters must not be less than twelve inches wide in the narrowest 
part. with drips at proper intervals; each drip two inehes deep at the least, 
and the fall between the drips not less than one inch and a half in every ten 
feet. 

Outlets to Le provided in parapets to carry off the overflowing occasioned 
by rapid thaws or otherwise. 

Drains on the roof should be protected by coverings, as it prevents the 
melting snow from congealing in the gutter, and thus obstructing the water- 
course. 

Drains should be formed at the feet of all the rain water pipes. 

12. Fentilatiou.—V entilation cannot be always completely effected by win- 
dows alone, without incommoding the congregation. In such cases foul air 
may be expelled at or near the roof, either by horizontal or perpendicular 
ehannels or tubes. 

Where there is a ceiling, apertures should be made in it for the proper 
ventilation of the roof, 

A] the original provisions for the ventilation of the building must be care- 
fully looked after, and the apertures hept open. 

13. Chimneys.—If any be required, the utmost care must be taken to render 
them safe from fire. They should never be brought within eighteen inches 
ofany timber. They should be as unobtrusive as possible, but not disguised 
under the form of any ornamental feature of the building. 

14. The Lord's Table —Should be raised two or more steps above the floor 
of the chancel, which should itself be raised a step or two above the floor of 
the nave. Where the rails do not extend across the chancel. no seats should 
be allowed between the rails and the north and south walls; and as much 
room as possible should be left about the raiis for the access of commu- 
nicants. 

13. Font.—To be fixed at the west end of the building, or as near as eon- 
venient to the principal entrance, but not so as to be under a gallery. Care 
to be taken that sufficient space is allowed for the sponsors to kneel. The 
font to be of stone, as directed by the Canon, and large enough to admit of 
the immersion of infants. To be provided with a water drain. 

16. Reading Pew and Pulpit.—The reading pew should not be so elevated 
as to resemble a second pulpit; and both reading pew and pulpit should Le 
so placed as to intercept the view of the east end as little as possible from 
the body of the church. 

17. Seats,—The seats must be so placed as that no part of the congregation 
may turn their backs upon tbe altar. There must invariably Le an open 
central passage up the whole length of the church, from west to east. No 
square, cr round, or double pews can be allowed, and as few pews as may be. 
Much accommodation is gained by the adoption, instead of pews, of open 
seats with backs. 

The distance from tbe back of one seat to that of the next must depend in 
great measure on the height of the backs and the arrangements for kneeling. 
Where the funds and space admit, convenience will be cunsulied by adopting 
aclear width of 3 feet, or even3 feet tinches; but the width of 2 feet 
6 inches in the elear may be allowed 1f the back of the seat be not more than 
2 feet 8 inches in height. This height is in all cases to be preferred, both for 
convenience and for appearance. lfa greater height be adopted, the distance 
from back to back must not be less than 2 feet 1} inches in the clear. There 
should not Le any projecting capping on the top of the backs. Means fir 
kneeling must in all cases be provided. Hassocks are to be preferred to 
kneeling boards, especially where the space is narrow. 

Twenty inches in length must be allowed for each adult, and fourteen fur 
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a child. Seats intended exclusively for children may be twenty-four inches 
from back to front. 

18. Galleries.—N one can be permitted in any part of the chancel. Where 
necessary, they should not enclose the columns against which they rest, so 
as to break the upright lines of the shafts from the fluor to the roof. Where- 
ever placed, they should, as much as possible, be made to appear as adjuncts 
and appendages to the architectural design of the interior, rather than as 
essential parts or features of it. The Society will not sanction any plan 
involving the erection of a gallery, unless in cases where it is distinctly shown 
that no room is unnecessarily sacrificed, by inconvenient arrangements, on 
the floor. 

19. F'estry.—The vestry should have access to it from without. 

20. Finishings—Wall wainscoting, or wood linings to walls, to be avoided 
wherever convenient. Wood linings to walls confine the damp, and fre- 
quently oceasion dry rot. For the same reason eement skirtings are to be 
preferred to wood, particularly on the ground floor. Where the linings to 
the walls are «f wood, hules should be perforated under the seats to allow 
the circulation of air. Asit is scarcely possible tn prevent rot if any wood 
is in contact with the walls, the ends of seats next the walls should be omitted, 
and cement, painted, be substituted. 

21. Exciseable and Customable .trticles—Architects are particularly desired 
to take care that an accurate account be kept of the quantities of customable 
and exciseable articles used, where the expense of enlarging or building a 
church or chapel will amount to £500 or upwards. such as may be duly cer- 
tified or verified by affidavit. 


MR. VIGNOLES' LECTURES ON CIVIL ENGINEERING, AT THE 
LONDON UNIVERSITY COLLEGE. 


SECOND COURSE.—LECTERE NVI, AND LAST; FOR WHICH WE ARE INOEDTEO 
TO THE " MINING JOURNAL.” 


Beíare proceeding to a summary of the second course, Mr. Vignoles ob- 
served, that there was a material point connected with the subject which had 
not been sufficiently diseussed—viz. the motive power to be employed; on 
this greatly depended the principles on which a line of railway should be 
laid ont, tlie end and object being to convey the greatest extent of traffic at 
the least enst: this cost was compounded first, of the interest of the capital 
expended, which should be considered a constant charge; and second, nf the 
periodical working expenses—the work to be done being summed up in the 
general expression of ‘overcoming all obstacles to facility of motion." 
What are these obstacles? They might be divided into two great heads— 
Gravity and Friction. Ist. Gravity is a natural cause existing under all eir- 
cumstances, and, affecting lines deviating from the horizontal, in direct pro- 
portion to the sine of the angle of inclination. Engineers, therefore, have 
considerel that the first principle in laying out roads, should be (under 
limits) to approximate as nearly as possible to the horizontal, in order to ex- 
clude one of the great causes of obstacle ; since, with maximum loads, the 
retardation arising from gravity is most felt. When such could not be 
effected, then to distribute the total rise (or effect of gravity) along the easiest 
ratio of slope. But, in practice, the occurrence of maximum loads, in ordi- 
nary passengers and merchandise traffic, forms the exception, instead of con- 
stituting the rule, and it is only when a regular and constant heavy trade is 
to be anticipated that horizontal communications should be insisted on, 
2nd. Friction, is a physieal cause, varying according to the perfection of the 
road and of the vehicles moving on it. In the practical working of a railway, 
however, so many expenses arise under the heads of “ conducting traffic, 
management, &c." common to most,lines, whatever the gradient, that they 
tend to make the cost of overcoming friction and even gravity (particularly 
with the ordinary light loads) but a small fraction of the tota! charges. 
Comparing the amount of obstacles on a railway with that on the ordinary 
road (where the triction, meaning therehy axletree friction and surface re- 
sistance, may be called sixteen to twenty times greater than on a railway), 
and assuming the inclination on railway and road to be the same, the general 
result is that the perfection of the railway surface moved over, and the im- 
provement of carriages, or rather that of their wheels and axles, cause the 
effect of gravity to be felt in the most sensible degree on railways; while the 
imperfection of the road causes it to be comparatively scarcely appreciated 
Hence with the wretched surfaces of the old roads, and the clumsy wheels of 
our primitive vehicles, the hills scem to have searcely added to the obstacles 
to be overcome. As the road surfaces and carriages improved, and increased 
speed and heavier loads were introduced, the necessity for the greater per- 
fection of the ordinary road became apparent, and the remedy was applied 
in various degrees during the last 100 years until it was completed as far as 
possible, ın the extensive improvements hy Telford and Maencill on our great 
highways. But in carrying out this principle un railways we have run into 
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the opposite extreme. We should first take in one sum the retarding causes 
of gravity and friction—viz., the friction. teing constant, or nearly so; 
putting aside the resistance of the air at high velocities, varying only in the 
perfection of the wheel axles, and in the mode of lubricating, (the surface 
resistance on railways being, practically speaking, nothing). and the masi- 
mum gradient, or rather the gravity due to it:—their sum will be the con- 
stant divisor for the motive-power, of whatever description that motive 
power migh* be; and. in considering ihe latter point, it must be the distri- 
bution of the traffie. or what may be called the average hourly load through- 
out the year which is to determine the question. ln many instances, in this 
point of view, it would probably often be fnund most economical to use anı- 
mal power, (as is done on the Edinburgh and Dalkeith Railway), were not 
velocity required—which, on railways, enters so materially into the calcu- 
latian, that mechanical power in some shape becomes necessary ; and this 
divides itself into stationary power, or when the mechanical means are fixed, 
and locomotive power, or when the machine travels along with the load. 
There are two serious difficulties connected with the latter system ;—first, a 
great addition to the load, equivalent on the average to doubling it; ant 

next, that the fulerum through which the motive power must be transmitted 

—that is, the rail on which the locomotive driving wheel impinges—is greatly 
affected by atmospheric causes, occasioning great variation in the adhesion, 
and consequent uncertainty from slipping of the wheel, so that, as explained 
in a former lecture, the load after a locomotive engine is really limited by its 
adhesive power, an] not. as might at first be supposed, either by the cylinder 
power or boiler power. Considered abstractedly, stationary power is cheaper, 
and always would be so if the traffic were certain and regular, with maximum 
loads and very moderate speed, even with the present obstacles of ropes, 
sheaves, and all their contingent complicated apparatus; but at high speed, 
with a great length of rope, the experience of the working of the Blackwall 
Railway has shown that for passenger trains only, there was, compared with 
the most expensively worked lines on the locomotive system, to say the least, 
no economy in the motive power, though other conveniences arising from the 
peculiar arrangements on that line, were. perhaps, in this special case, mare 
than an equivalent. A most serious obstacle tu stationary power, was the 
necessity of absolutely stopping, and disengaging and refising, the trains at 

each station, which stations conld not be conveniently. and certainly not 

economically, placed further apart than thrce or five miles, fur it could 
readily be proved, than on a continned distance of six or seven miles of rail- 
way worked by a rope, the power of the largest engine that could well be 

erected, would be absorbed in moving the rope only. The Professor then 
went largely into a consideration of applying stationary engines as the 
mative power in working inclined planes under a variety of circumstances, 
and recommended to the students to consult the valuable work uf Mr. Nicho- 
las Wood on this subject. and indeed on all the details of railway working, 

of which, particularly in the third edition, there was most of the latest in- 
furmation. In many situations, however, where water power could le ob- 
tained, the stationary rope and pulley system might be advantagenusly intro- 
duced. Gravity became the motive power, on what were called self-acting 
inclined planes; that is, when the gravity of a descending train of laden 
carriages brought up a train of others empty or partially laden; or where 

skeleton wagons, or water tanks on wheels, could be used as artificial coun- 

terbalancing weights iu either direction alternately ; the circumstances under 
which self-acting inclined planes could be properly introduced were rare. 
Mr. Vignoles then gave a clear account of various modes of working self- 
acting inclined planes; among these was described a curious and interesting 
one near the great limestone quarries in North Staftordshire; another on the 
St. Melen's and Runcorn Gap Railway, which he had himself put up, and 
also the planes for the Great Portage Railway, across the Alleghany Moun- 
tains. in the United States of America. Stationary puwer might also be used 
to agreater extent on the atmospheric system, whereby, to speak metaphori- 
cally, a rope of air was substituted for a rope of hemp or wire, and where nu 
pullies were required, nor any necessary stoppage at the intermediate en- 
gines, where only the carriages had to be moved, and where nearly the whole 

dynamie force generated was made available for motive power. This system 

had already been explained to the class, and practically illustrated on a rail- 

way thus worked, and need not be further alluded to. The Professor was 
preparing for publication a separate lecture “On the Atmospheric Railway 

System,” to be illustrated with plates. and tables, and appendices, in which 
that interesting subject would be fully gone into, and all the mathematical 

and philosophical investigations given, with estimates of the cost of sucli 
railways under various circumstances of traffic and gradient ; fully enabling 
the value of the principle, as a motive power, to be appreciated. Although 

modern practice had almost discarded the use of animal power from railways, 
it might be proper to refer cursorily to it. A horse seems adapted to drag 

vehicles, from the mode in which he adjusts his muscular action, so as to 

throw the greatest effect on the line of draft; in making an effort to draw a 

carriage, the body of the animal is bent forward, throwing upon the latter 

the part of its weight necessary to overcome the resistance, the muscular 

force of the legs being employed in keeping up his traction and moving tbe 
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TESSELLATED PAVEMENTS, 
ANCIENT AND MODERN. 


{A work has been recently published, at a great expence, under the diree- 
tion of Mr. Blashfield, who is connected with the old established firm of Messrs. 
Wyatt, Parker & Co. the cement manufacturers, for the purpose of exhibiting 
to the profession what truly beautifnl patterns may be adopted iu tessellated 
and mosaic pavements, by the aid of the small porcelain squares recently 
introduced by Mr. Dlashfield for that purpose. The work consists of ten 
elaborate designs by Mr. Owen Jones, the anthor of the "Alhambra," 
splendidly printed in colonrs. These designs cannot fail in directing the public 
taste to this admirable description of ornament, for the floors of halls, sa- 
loons, conservatories, baths, &c.—we may also add the aisles of churches; for 
to onr taste, it is far preferable to the dingy encanstic tiles. The following 
essay on the materials and structure of tessellated pavements is by Mr. T. O. 
Ward who has devoted considerable research in collecting the information.] 


Tur object of the following notice is to call publie attention to a new 
material for tessellated pavements, and to an improved method of construct- 
iag the same, by the adoption of whieh this ancient and esteemed mode of 
decoration may be re.introduced, at a moderate cost, for the embellishment 
of our modern bnildings. The improvements in question will, it is con- 
fidently believed, enable the modern architect to execute mosaic floorings, 
equal in point of extent and elaborateness to the most celebrated of the re- 
mains that have descended to us from antiquity, and very far superior to 
these in brilliancy and variety of colouring, in the accnrate co-adaptation nf 
the pieces, and in the nniform durability of the surface. 

Tn order to arrive at a just eanclusion on this subject, it will be necessary 
in the first place to bestow some attention on the materials aad stinctüre of 
the old Roman tessellated pavements, as described by Vitruvius, and still to 
be traced in the remains existing in various parts of the couutry, and in the 
specimens preserved at the British Museum. 

The materials of the best and costliest pavements at Rome (snch, for ex- 
ample, as those stil remaining in the baths cf Caracalla), are coloured 
marbles of various kinds, differing considerably from each other in hardness 
and durability. The inferior pavements, found scattered through Britain, 
France, and other parts of Enrope, and along the northern coast of Africa, 
are usnally made of such coloured stones as the neighhourhood happened to 
supply, with the exception only of the red tesserae, which are almost inva- 
riably of burnt clay. Thus, in the celebrated Roman pavement whieh was 
discovered in 1793, at Woodchester, in Gloucestershire, the grey tessere are 
of bine lyas, found in the vale of Gloucester,—the ash-coloured tessere of a 
similar kind of stone, often found in tbe same masses with the former,—the 
dark brown of a gritty stone, met with near Bristol, and in the forest of 
Dean,—the light brown of a hard calcareous stone, occurring at Lypiat (two 
miles from the site of the pavement)—and the red tesseræ, as usual, of fine 
brick. These materials differ from each other in point of hardness even 
more than the coloured marbles of the costlier pavements at Rome; and it 
is evident that a surface composed of such heterogeneous materials must wear 
unequally at different parts, and ultimately fall into hollows wherever colours 
produced by the softer kinds of stone are employed. 

Tf this remark should be met by a reference to remains of ancient pave- 
ments, discovered in this country after a lapse of sixteen centuries from their 
first construction, and still retaining a level unworn surface, it is obvions to 
reply, that the mere length of their duration gives no force to the objeetion, 
seeing that, dnring by far the greater portion of the time, these pavements 
have lain buried; and, further, that even when in use they formed floors to 
the baths and best chambers of the residences of Roman provincial governors, 
and were therefore, doubtless, snbjeet to very inconsiderable traffic. The 
entrance ball of a modero club-house would afford a much more trying test 
of durability; and it will hardly be disputed that a pavement composed of 
heterogeneous materials wonld in snch a position he liable to wear unequally. 

The next point to be observed with reference to the Roman tessera, is the 
want of uniformity in their size aod shape, and the cousequent irreguiarity 
of their junctures, especially in the more minute portions of the design. 
Whoever will take the trouble to examine the choicest specimens of old 
pavements at the British Musenm (as, for example, one presented by Mr. 
Lysons, which formed part of the Woodchester pavement referred to above,) 
will perceive that the tesserz, instead of coming into contact by smoothly 
gronnd and equal sides, are in many places separated by broad uneven lines 
of cement. ln some parts the intervals are of such width that the cement, 
which in a good pavement should be scarcely seen, forms at least a fourth of 
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the visible surface. It is scarcely necessary to point out the effect which 
this net-work of brown cement lines, running through the whole design, and 
mixing a muddy hue with every tint, must have in diminishing the purity of 
the colours, and in deadening the sharpness and brilliancy of their contrast. 
It is much as if a pieture, when finished, should be erossed and re-crossed all 
over with lines of brown paint. 

Proceeding from these remarks on the materials of the Roman pavements 
to consider the mode of their construction, we shall find that, while the 
effeet produced was imperfect, the means employed for its production were 
costly and inadequate to the end proposed. 

Vitruvius, in the first chapter of his seventh book on architecture, after 
describing the manner in which the foundatinn of the pavement should be 
formed, goes on to say, that on the topmost layer of cement the tessere are 
to be laid—care being taken to keep the surface flat and true with the level; 
that, in the next place, all unevennesses and projections are to be worked 
down by rubbing and polisbing; and that, lastly, a layer of cement is to be 
spread over the whole and scraped off again (in order, it wonld seem, to fill 
up any cavities in the cement between the tessera:, and to render the surface 
as smooth as possible all over).* 

We need not dwell at length on the time and trouble that it must have 
taken to set each tessera separately in the cement, and to try the surface 
with the level after every few pieces were laid. With respect to the subse- 
qnent operation of grinding down and polishing the surface of the work, it 
must have been in most eases (and particularly where stones of a hard and 
gritty nature were employed) the most tedious and laborious part of the pro- 
cess. We shall presently see that all these difficulties are obviated by the 
employment of the newly invented material and mode of construction, which 
we will next pioceed to describe—taking, however, in the first place, a rapid 
survey of the various experiments which preceded this invention, and of the 
successive improvements by which it has been gradually brought to per- 
fection. 

About forty years ago, a patent was obtained by Mr. C. Wyatt for a mode 
of imitating tessellated pavements by inlaying stone with coloured cements. 
Flpors thns constructed, however, were fuund liable to become uneven in 
use, in consequence of the unequal hardness of the materials ; which defect 
prevented their general adoption. Terra cotta inlaid with coloured cements 
has also been tried, and fonnd liable to the same objection. 

During the last ten years, cements coloured with metallic oxides have been 
used by Mr. Biashfield to produce imitations of the ancient tessellated pave- 
ments; and, for work protected from the weather, the material appears to 
have answered tolerably well; but for out-door work, required to stand frost, 
it has been fonnd necessary to employ Rouan cement, the dark brown of 
which gives a dingy hue to all colours mixed with it. This, with some otlier 
practical diffienlties, has interfered with the success of the plan. 

Bitumen eolonred with metallie oxydes has also been tried by Mr. Blash- 
field as a material for ornamental floorings. The groundwork of the pattern 
was first east in any given colour, and the interstices were afterwards filled 
up with bitumen of various other shades. But this method was even less 
snecessful than the former; the contraction and expansion of the bitumen 
soon rendered the surface nneven ; the dust, trodden in, obscnred the pat- 
tern ; and the plan, besides being inetfectual, was expensive. 

Three years ago, Mr. Blashtield sncceeded in constructing an extensive and 
elaborate inlaid pavement, ou the plan of the Venetian Pisé floors. It was 
made after designs furnished by II. S. Hope, Esq., at whose eountry-seat 
Deepdine, in Surrey, it was laid down. It is still in good preservation.? 

In the same year (1839) Mr. Singer, of Vanxliall, obtained a patent for a 
mnde of forming tesseræ, by eutting, ont of thin layers of clay, pieces of the 
required form, which are afterwards dried aud baked in the usual way. Mis 
patent also included an improved method of nniting the tesseræ with cement, 
so as to form slabs of convenient size for paving. lle has exeeuted in this 
manner some very admirable mosaics, and his invention must be regarded as 
one of the most important steps towards the revival of the art in this 
country. 

We now come to the discovery which led to the invention of the tessera 
particularly referred to throughont this treatise. 

In 1810, Mr. Prosser, of Birmingham, discovered that if the material of 
porcelain (a mixture of flint and fine clay) he reduced to a dry powder, and 


1 This is the general sense of the passage according to the best commen- 
tators. The phraseology in the original is here very obscure aud bas pro- 
bably suifered from the carelessness of eariy tran-cribers. 

27 A floor of a very similar kind was lard dawn at Mr. Hope's mansion. in 
Duchess Street, about sixty years since, ard it is said tu be siil in excellent 
condition. 
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in that state be subjected to strong pressure between steel dies, the powder 
is compressed into about a fourth of its bulk: it then undergoes a process 
of semi-vitrification, and is converted into a compact solid substance, of 
extraordinary hardness and density ; much less porous, and much harder than 
the common porcelain, uncompressed. 

This curious, and as it has since proved, very important discovery, was first 
applied to the mauufacture of buttons, to supersede those of mother-of-pearl, 
bone, &c. The buttons thus stamped out of porcelain powder are capable of 
resisting auy pressure to which they are subject in use, aud are more durable, 
as well as cheaper, than buttons of the materials ordinarily used. 

The applicability of this ingenious process to the manufacture of tesserz 
for pavements soon afterwards occurred to Mr. Blashfield; who made ar- 
rangements with Messrs. Minton & Co. (the manufacturers appointed to work 
Mr. Prosser's patent). for a supplv of small cubes made according to the 
new process; these he submitted to various trials and experiments, and 
having found them in every respect suitable for the purpose, he has recently, 
in conjuuction with Messrs. Wyatt, Parker, & Co., carried out the invention 
on an extensive scale. Tesserze of various colours and forms—red, blue, 
yellow, white, black, brown; quadrilateral, triangular, rhomboidal, hexagonal, 
&c.—have heen manufactured on this principle in large numbers ; pavements 
of considerable extent have already been constructed with then; and they 
have heen found to possess the following advantages :— 

First, being formed in similar steel dies, they are of uniform size and shape, 
so that they can be fitted together accurately in the laying down of the most 
complicated designs. Secondly, being all composed of the same material, 
variously coloured, they are all of precisely equal hardness, so that pavements 
made with them are not liable to fall into hollows iu use. Lastly, owing to 
the effect of the intense pressure under which they are made, they are quite 
impervious to moisture, of a flinty texture throughout, and, in a word, to all 
intents and purposes absolutely imperishable. 

In these several respects, their superiority to the Roman tesserz, (which, 
as we have seen, were shaped imperfectly by hand, and differed from each 
other in hardness,) must be manifest to the reader. Nor less conspicuous is 
the superiority of the modern process of uniting the tessera: to form pave- 
ments. 

Yor this purpose (instead of spreading the cement on the surface to be 
paved, and laboriously setting each single tessera in it, according to the 
directions of Vitruvius), the pavement is first put together, face downward, 
on a smooth surface, so that the tessera find their level without any trouble 
to the workman ; and as soon as a sufficient portion of the design is finished, 
it is backed with fine Roman cement, which is worked in to fill the crevices 
between the tesserz ; the pavement is thus formed into smooth flat slabs of 
convenient size (according to Mr. Singer's method), and these are laid down 
on a foundation properly prepared iu the usual way. 

One peculiar feature of this process is, that private persons, if so inclined, 
may set out their own pavements in the coloured tesscrm, leaving it for a 
workman afterwards to cement and lay down the slabs. Fine mosaic work 
for the tops of tables, for illuminated monuments, &e., may be made in the 
same manner with a superior kind of tesseræ, glazed on the surface, and 
richly ornamented in gold and colours, 

Pavements thus constructed are singularly beautiful. The outline of the 
design strikes clearly and sharply upon the eye, and the brilliant colours of 
the tesserzx are reflected from the level surface, uuiuterrupted by those broad 
uneven lines of cement, which in the Roman pavements detract so much from 
the general effect. The truth of every line and angle in thc figure, and the 
just proportion of all its parts, however complicated and various, impress the 
mind with au agreeable seuse of order aud precision. Such, indeed, is the 
exactuess and facility of the workmanship in these pavements, that the 
oblique and iutricate intersections of the Mauresque designs are as readily 
executed as the simple rectangular patterns of the Pompeiian style. Even 
the scrolls and twisted guilloches, the quaint emblematical devices, and gro- 
tesque representations of horses, warriors, &c., found in the most elaborate 
of the Roman pavements, may he accurately imitated with the new stamped 
tessera. 

The Roman designs, however, have little to recommeud them to the mo- 
dern artist, heyond their historical interest. Even the earliest of them. 
which are the best, were produced subsequently to the Roman invasion of 
Greece, when art was everywhere declining; and they abound with indi- 
cations of the extravagant and licentions taste which grew up amidst the 
general corruptiou of Roman manners, occasioned by tlie rapid influx of 
foreign wealth and foreign habits of luxurious excess. 

Wheu designs after the antique are required, the elements of them should 
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rather be sought in the beautiful decorations of the Etruscan vases, and in 
the admirable remains uf Greek art in general, during its best neriod—vz. e. 
from abont 400 to 200 s.c. or during the time of Phidias, Praxiteles, and 
their immediate successors. (Such are the mode's which have guided the 
composition of the magnificent tessellated pavement designed by Mr. Barry, 
and executed under his direction hy Mr. Singer, for the hall of the New 
Reform Club; a pavement so beautiful and so generally admired, that it can 
hardly fail to give an impulse to the re-introduction of mosaic decoration, 
hitherto so sparingly employed by modern architects.) 

For Mauresque designs, the mosaic dados of the Alhambra may he advan- 
tageously consulted. They are executed in glazed earthen tiles, variously 
coloured, shaped with considerable exactness, and joined with cement. They 
present many examples of ingenious arrangement and well-contrasted 
colouring. 

But, whichever of these various styles the architect may adopt, he will 
find that, for the realisation of his conceptions, there is no material which 
presents so many advantages as the compressed porcelain tessere—whether 
on account of their uniform size aud shape—the purity and brilliancy of 
their colours—or their extreme hardness, and unalterable durability. 


NEW CHURCHES. 


(At the request of several architects residing in the country, we give the 
following “ Suggestions and fustructions, as amended May, 1812," of the 
t [NCORPORATED SOCIETY FOR PROMOTING THE ENLARGEMENT, BUILDING, AND 
KEraigiNo ot CHURCHES AND CHAPELS.” ] 


1. Site.—Central. with regard to the population to be provided for ; dry ; 
if possible. rather elevated. but not on a high or steep hill;—not near nui- 
sances, such as steam-engines, shafts uf mines. noisy trades. or offensive 
manufaetories ;—accessible hy foot and carriage-ways, but not so near to 
principal thoroughfares, as to subject the service of the church to the danger 
of being incommo:ed by noise. The building to stand east and west as 
nearly as possible. 

2. Style and Form.—No style seems more generally suitat.le for an English 
church than the Gothic of our own country. as developed in its successive 
periods. The Norman (or Romanesque) style is also suitable, and offers 
peculiar advantages under certain circumstances. especially when the material 
is brick, The Society earnestly recommend that, in the praportions and 
great features. as well as in the details, good ancient examples should be 
closely followed. 

For Gothic churches, the best form is either the cross, consisting of a nave, 
transepts, and chancel, or the double rectangle, composed of a nave, with or 
without side aisles, and of a chancel. In a chapel, the single rectangle is 
also suitable; the length being at least twice as great as the breadth. If the 
funds do not suffice to complete satisfactorily a design, otherwise eligil!e, or 
if the circumstances of the neighbourhood render it probable that. at na 
great distance of time, the building may be enlarged ; it is better to leave a 
part of the original design, as, for example. side aisles or transepts, tu a fu- 
ture period, than to attempt the completion of the whole design at once in an 
inferior manner. In such a case, the temporary walls and fillings up of 
arches should be so built, as clearly to show that they are temporary, and 
that the building is incomplete. but at the same time not without due regard 
to ecclesiastical propriety. 

3. Foundotion.—To be surrounded, if requisite. by good covered drains, If 
the soil wants firmness, the walls may often be better secured from partial 
settlements by spreading the footing on each side, than by deepening the 
foundaticn, or resorting to more expensive works. 

In all irregular or doubtful soils, concrete is recommended for the foun- 
dations. in preference to any other material. 

No interment should be permitted under a church, except in arched vaults 
properly constructed at the time of building the church, with entrances from 
the outside only ; nor should any graves be made within 20 feet of the ex- 
ternal wall. 

4. drea,—It would tend much to the preservation of churches, and render 
them more dry, if a paved opened area, not less than 18 inches wide, were 
made round them, and sunk 6 or 8 inches below the level of the ground ahout 
the church, with a drain from the area to carry off the water. Or the same 
objects might be attained either by turning a segmental arch from the wall 
outside the footing, or Ly bedding in the wall a course of slate in cement. 

5. Basement.—The inequalities of the ground, the dampness of the sail, &c. 
often render it desirable to have crypts under a church. They should be of 
a massive construction, turned upon semicircular or segmental arches, re- 
sembling the early examples, entered only from without. 
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of France and England, especially in the low lands of Lincolnshire and the 
North, the spire and the tower are found to be the effective and all-sufficient 
means of obtaining that snblime which man desires in architecture—that 
conglomerate composition of small stones which a man may carry up a 
ladder on his back, are in character with the style and the manner uf 
building. 

But, recurring to the theory of the art, we find that Vitruvius (lib. i. c. 
11.) lays down six principles: order, as addressing the understanding; dis- 
position, as addressing the eye; proportion; symmetry; consistency; and 
distribution, or economy. 

Order, as evincing design, whether geometrical or moral, affects the mind 
with the sentiment of sublime. Whoever considers the movements of the 
planets, and understands the laws of their velocities, the curves which they 
describe, the relations of the periods of their revolutions and their dis- 
tances, will find himself wrapt in a sublime pleasure, and will recognize a 
divine beauty of order; bnt if he turns his contemplation to the fixed stars, 
ia which he edn trace no order, and which appear to be disposed fortni- 
tonsly, the same pleasure is by no means felt. 

When a cnrve is formed by a certain rule and a constant law, as the semi- 
circular vault and the apsis at the end of a church, both which shall be con- 
centric, a great satisfaction is experienced; if these are elliptical, the rule 
and law is less easily understood; bnt much more, if eccentric segments are 
employed, the want of that uniformity is felt, and a kind of violence is done 
to the eye and understanding. So the rhomboid, and mnch more the trape- 
zium, displease by their anomalous and unequal angles. No predetermined 
counsel, order, or industry are evinced, and the essential sense of order is 
dissatisfied, 

If the philosopher finds any natural production—a stone, or a root—as- 
suming the regularity of a geometrical form, he jndges it worthy of a place 
in his museum: such is the love of order. Individuals in a mob have nei- 
ther force nor effect, but ranged in regimental order they acquire a new 
quality. So trees planted in avenne have, in many situations, an effect snpe- 
rior to the forest. The desire of in parting variety to his work, often mis- 
leads the architect from this important principle of his art; forgetting that 
his bnilding is to derive its chief effect from the contrast of its regularity 
and order with the surrounding irregular objects and scenery, he seeks, too 
often, to make his own building his picture, aud to engraft upon it that 
variety which the scenery ought to supply. Thence picturesque architec- 
ture, which has diverted the student from the ancient principles, universal 
amonzst the old masters, Succession and repetition of impression by parity 
of ohjects, by regularity and order, the isometrical colonnade or Gothic 
arches of the nave, or equidistant windows along an unbroken front, have 
more energy and effect than all the varieties of such features that can be 
contrived. "The snrrounding irregularities make order tell by their contrast. 

Vanbrugh was remarkable for this quality, and he knew at the same time 
how, by the composition of his parts, to produce, from certain points of 
view, the utmost variety of combination and picturesqueness, while, from 
others, the whole was perfectly regular. 

Perran]t observed order rigidly, as did Wren; while by the contemporary 
fashionahle architects amongst the Italians it was totally abandoned, as may 
be remarked in the front of St. Peter's, and ia the works of Bernini, Bor- 
romini, and Maderno. Columns in groups, or at irregnlar distances, broken 
entablatures, for the sake of a repetition of profiles, curvilinear fronts, and 
such scenery as belongs to painting, established the novelty of picturesque 
architecture—a solecism in art, and a contradiction in terms, unless by com- 
binations from certain points of view as above. 

lf we call to mind the fact, that the greatest architectural efforts have 
usually followed periods of political and moral disorder, we may recognize 
in such works that natural love of order, which revolutions and tumults 
have denied. Certain it is, that after a long period of civil tranquility, ar- 
chitectural efforts, especially of regular order, have ceased to be fashionable, 
and the picturesque or the irregular is resorted to as a change. 

Disposition or composition of the various features of au architectural 
work, is the second principle laid duwn by Vitruvius. lt consists, says he, 
of the idea of the ichnography ; the idea of the orthography, or elevation ; 
and the idea of the scenography, or view in perspective. taken on the angle. 
* These," continues he, * are the result of thought and invention; thonght, 
full of attention, application, and vigilance, accompanied with delight ; and 
invention, which is a solution of different problems by new applications 
seized with prompfifude." 

Thus he proceeds as nature does: putting the purpose or the plan first, to 
which the figure of the object adapts itself secondly, and thus each compo- 
sition displays pecnliar features ; and the appearance of his buildings would 
be as Various as their purposes ; whereas modern architects often reverse the 
method, and they constrain the plan to a preconceived orthography. How 
otherwise is it that we recognize the master the moment we see his work ? 
The orthography ever the same, and the plan adapting itself as it can: so 
we commonly pnt the cart before the horse. 

But the exact conception of the ultimate effect of the huilding, the reali- 
zatinn ot the prophetic vision of the architect, are of extreme difficulty, and 
subject to lamentable disappointment. They can be attained only by great 
knowledge of perspective, and by careful models; and the greatest masters 
have been most remarkable for their reliance on such means. 

“The architect,” says Wren, “‘onght, above all things, to be well skilled 
in perspective, for everything that appears well in orthography may not be 
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good in the model, especially when there are many angles and prnjectures ; and 
everything that is good in model may not be so when built, hecanse a model 
is seen from other stations and distances than the eve sees the building. But 
this will hold universally true, that whatsocver is good in perspective, and 
will hold so in all the principal views, whether direct ur oblique, will be as 
good in great; if this only caution be observed, that regard be bad to the 
distance of the eye in the principal stations.” 

In this last particular the methods of the different masters have varied 
materially. For instance, Vanbragh always snpposed himself at a distance 
of 500 to 1000 feet from his buildings; consequently his sky line and cuu- 
tour are well studied, but his details wholly neglected, and the pleasing effect 
of his buildings in approaching them; whereas Adams snpposed himself 
from 50 to 100 fect only from his buildings; cousequently they liave no 
contaur from a distance, Lut are full of elaborate detail on the approach. 

Tie visual angle, extending at most to 45^, should be carefully applied to 
the pnints of distance; and the scale of the drawing or study shenld be 
correctly adjusted to this distance, so that no misconception shouid arise. 
A study for a building to be seen at 100 feet distance only, will he on a large 
szale, and ocenpy the whole height of tue paper; whereas, seen at 500 feet, 
it mav be only one-fonrth that size. 

The Greeks were consummate masters of this branch of optics. as we 
should doubtless have known had Aristotie's work on taste been preserved 
tous. The terms synoptic and ensynoptic correspond with the points of 
view which all their arrangements were calenlated to afford. 

The Parthenon and the Temple of Jupiter Olympins—indeed, almost all 
the great temples—were approached on the angle, the peribolus and the 
propylea by which they were inclosed, concealing great part of them, vatil 
they could be contemplated to the utmost advantage from a synoptical point 
of view. The plans of Palmyra and Balbec, and those of Rome, preserved to 
us by Palladio, are lessons, ia these respects, demanding the most careful at- 
tention. 

It is obvions that street architecture, being seen chiefly in fink, should be 
treated otherwise than buildings at right angles with the point of view, as 
triumphal arches, or terminations to the vista. 

In the 15th and I6th centuries perspective delineation became a new art 
in the hands of Lombardi, Bramante, Peruzzi. Raphael, and lastly the re- 
nowned Pozzi; and though Vitruvins assures us that in the oth century a.c. 
Agathareus wrote a treatise upon perspective, it is probable that the aucients 
never arrived at the skill attained by those masters. 

Dut perspective calculation applied to architecture, and the adjustment to 
the point of view, was undoubtedly better understood practically by the an- 
cients than ourselves, as their remains abundantly prove. The vista which 
shortens the length and discloses the end at once—the exposure of the en- 
tire object staring from a distance as well as near—the placing colossal ob- 
jects in colossal places, are all modern mistakes. The temple at Luxor, the 
colonnade at Palmyra, are deflected in angles, so that the bounds are con- 
cealed, the successive columns disclose themselves by degrees, and thie length 
seems interminable. The temple is partially hidden, and excites the imagi- 
nation from the promise of its roof, entablature, aad capitals, until it is per- 
mitted to be seen in its overwhelming majesty. 

The columns of Trajan and Antonine are placed in confined positions, aud 
the effect is tenfold. 

Palladio was remarkable for the adjustment of his building to the position, 
of which the Town Hall at Vicenza is one of the most remarkable exam- 
ples; and the surprise and admiration of the traveller who has known that 
bnilding only in the orthographic engravings can never be forgotten. 

Vignola is said to have made his studies of his buildings at the points of 
view from which only they conld be seen. 

lt is quite certain that Sir W. Chambers was less master of this part of his 
art than of many others. Any one visiting the front of Somerset House. in 
the Strand, is satisfied with its scale and snfficiency in all respects; but 
when he enters the spacious quadrangle, and looks on the back of the same 
huilding, he experiences some disappointment; he finds the scale too small 
for the size of the qnadrangle; bnt much more, when he observes the same 
proportions from the opposite side of the river, he deplores their littleness 
and want of mass and feature, the petty dome in the centre, and the con- 
fusion of chimney shafts which disfignre the roof. Had Vanbrugh disposed 
the river front, we shonld have seen those chimney sbafts united in towers; 
the whole ontline or sky-line would have heen marked and varied with em- 
phatic features, suited to the scale of the river and the majestic position 
given to the building. A : À 

“It is the part of a wise man," says Alberti, “to have the idea of his 
work well fixed in his imagination. The ancients, therefore, not only by 
perspectives, but by models of the whole, aud of parts, submitted their 
works to practised men before they laid a stone. Snch models should not, 
however, be pretty toys, in which delicacy of workmanship draws the atten- 
tion from the merit of the design, Finally," continues Alberti, “ wheu tke 
model satisfies the architects and practised jndges, I recommend that there 
should be no hurry to begin, but if possible time shuuld be allowed that the 
conceit of the design may cool; when, baving laid aside the natural over- 
weening affection for your owl production, you may judge more justly of 
its effect. Time discloses many connsels for the advantage of our under- 
takings; and many defects, which at first escaped attention, at length be- 
come apparent.” Scamozzi used to say, that pretty little models were like 
pretty little birds, no one could tell whether they were masculine or femi- 
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nine; but if made large, you migbt then discera which was an eagle and 
which a crow. 

Vitruvius, lib. vi. c. 11, and lib. iii. c. 111, refers to optical effects. 

Proportion is the third principle set forth by Vitruvius, the mast diitienlt 
and the most precious to the architect, and no less a golden rule in his art 
than in that of the arithmeticiaa. Symmetry, which is the fourth principle 
of our author, is, by a vulgarism, often mistaken for proportion; but the 
etymology defiaes its meaning, as correspondence or parity of parts on either 
side a centre; at most it may signify proportion of aliquot parts. No part 
of architecture has occupied the speculations of the iagenious more than 
proportion, and those who have aot found the analogy of the human form, 
as set forth by Vitruvius from the Greeks, sufficieat, have endeavoured to 
find a more certain analogy in the laws of musical sounds : Blondel, Ouvrard 
and others, may be consulted on this point. 

To the artist observer of the proportions and forms of animal nature, the 
Greek analogy seems to develop the science of proportion in the comparison 
of animals of the same genns, hnt of various species, sufficiently ta show 
that beanty resides in inequalities; the measure of those inequalities is, in- 
deed, not so easily defined; but the establishment of the fact may help the 
architect to some valuable conclusions. 

Thus, if we divide the humaa profile, the forehead, the nose, the upper 
lip, and- the chin, inte equal parts, we have ugliness: the profile of the 
Apollo presents these parts in inequalities, and upon the nice variety of these 
beauty depends. 

The satyrus, or baboon, is ugly, compared with the man: amongst many 
other reasons, for this, especially to the architect, that his proportions ap- 
proach equalities. The baboon is six heads high ; his arms equal the entire 
length of his body and legs; the subdivisions of the arm, the hand, the 
fore-arm, and os humeri, are nearly equal; so also the foot, the leg, and the 
thigh. If these proportions are compared with the human form divine, in 
which they are all in different and unequal lengths, the cause of beauty will 
be at once apparent. The human figure is eight heads high, and is inscribed 
by Vitruvius in a square, whereas the baboon is inscribed in a figure of less 
beauty, namely, a parallelogram of six by eleven, such is the length of his 
arms. Thus, again, if we inquire why the ass is so inferior to the harse, we 
shall find the same answers. The one is little morc than two heads to the 
shoulder, while the horse is 23; the ears of the ass approach equality with 
the head or neck. The scapula to the os humeri, in the ass, four to five, in 
the horse is four to six; the metacarpus to the radius threc to five in the 
ass, is 2} to five in the horse. 

The Professar exhibited drawings in illustration of these remarks, and 
stated, that the same rclations applied to vegctable nature, and that beauty 
there, also, would bc fonnd to reside in inequalitics; and he proceeded to 
show, that orthographic equalitics in the vertical features of architecture, 
hoth in the divisions of floors and orders, and in details, were always evi- 
dences of the decline of taste. In Greek profile it would be found nni- 
versally, that the inequalities constituted their charm; in the Roman they 
were not so nicely observed; in the Byzantine, the plain and moulded sur- 
faces approached equalities. So in Gothic architecture, the period of the 
thirteenth was far superior to any other in this respect; of which the tran- 
sept of Beverley Minster, and the ordcr of Salisbury Cathedral were beau- 
tiful illustrations. So in every other architecture, and informs of all kinds. 
In fact, from the long and the short, the dactyle and spondee, hexameter 
and pentameter, sapphics and iambics, the very term evpvQjua. (proportion), 
use! by the Greeks, was derived. 

Under the fifth head, Consistency, lib. i. c. 2, Vitruvius tells us, that cir- 
cumstance, custom, or fitness, and nature arc to guide us. Temples to Ju- 
puer Coclus, the sun and moon, are to be hypethral, because these divinities 
are known to us by their continua] presence night and day. Doric temples 
arc to be erected to Minerva, Mars, and Hercules, on account of their mas- 
enline character; Corinthian is proper to Venus, Flora, Proserpine, &c.; 
‘onic, as the medium order, is applicable to Juno, Diana, and Bacchus; all 
these, says he, hear an analogy to the dispositions of the deities. 

Again, in lib. iii. c. 1, he says, * the design of temples depends on sym- 
metry, the rules of which architects should be mast careful to observe ; 
symmetry arises from proportion, which the Greeks call avaAoyie.”’ He 
then proceeds to describe the proportions of the human figure in detail, and 
remarks its carrespondence with the geometrical figures, the square and the 
circle ; even the measures used in buildings, the digit, the palm, the foot, the 
euhit, called by the Greeks re^eios, prove the analogy of architecture (con- 
tinues he) with the human proportions. 

In lib. iv. c. 1, Vitruvius describes the origin of the Doric, Ionic, and Corin- 
ihian orders, as derived from the proportions of the man, the matron, aud 
the damsel, by analogy; and although these analogies have heen regarded 
by some as fanciful, their zesthetical propriety is more intelligible to the 
artist, than their definition hy language to the logical reader. For instance, 
the ancient Doric, from five to six diamcters in height, though law in its 
proportions, assumes a dignity in its concentrated strength and solidity, its 
rapid diminution, and its wide-spreading cap, which no one who has viewed 

it at Pestum and at Corinth can ever farget. 

When Homer describes Priam as identifying the Grecian leaders from the 
walls of Troy, he is made to inquire of Hclen— 


What's he whose arms lie scattered on the plain; 
Broad in his breast, his shoulders larger spread, 
Though great Atrides overtops his head ? 
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Had Homer (always a paiater) confined his description to the stautness 
and the shortness of Ulysses, we should have been at a loss for his heroic 
dignity; he might have been a tub or aa alderman, bnt the * broad shoulders 
and spreading breast” imply the rapid diminution of the waist, and the 
same healthful and vigorous character tbrough every limb; and Ulysses 
stands before us in all the energy of the Grecian hero— 


Thongh some of larger stature tread the green, 
None match his grandeur and exalted mien ! 


no such peculiarity is attributed to **the great Atrides;" the tall is not com- 
patihle with this rapid diminution: whenever these qualities, therefore, are 
affected, as in the Parthenon, the temple of Nemea, or in the Raman Doric, 
the upper diameter bears a larger proportioa to the lower. So in the matro- 
nal or the medium proportion, the gradation of form is much smaller; and 
in the juvenile Apollo ar the young damsel, the diminution of the limbs is 
still less observable; aad the Yonic or the Corinthian are proportioned ac- 
cordingly. In the details the same analogy is observed; the mouth, the eye, 
and the features of the Hercules are as susceptible of delicacy as the Doric 
echiaus is of its small fillets and its fine coatour. 

The matronal or medinm demands a soher ornameat, and the Corinthian 
all the young elegance which the acanthus and the graceful Lesbian profile 
can communicate. E 

Thus the tall, the sbort, and the slender, are all types of proportion in 
their proper places; their excess makes them the awkward and ungainly, the 
clumsy and shapeless, and the thin or meagre; and there is no other course 
by which they caa be rightly embodied, thaa hy the careful and intelligent 
observation of those types, as exhibited in the works of nature—in the ani- 
mal and vegetable kingdoms. 

in this respect taste, like wit, consists in discovering resemblances and 
unexpected congruities. 

The history of the works of genius illustrates abundantly the reference to 
analogy in the science as well as in the art of architecture. Smeaton, in his 
work on the Light-lTouse at Eddystone, after descrihing the former oncs, 
and showing their defects, procecds to explain his original conception of 
that celebrated work. “On this occasion,” says Smeaton, “the natural 
figure of the waist or bole of a large spreading oak presented itself to my 
imagination. Its top, when full of leaves, is subject to a very great impulse 
from the agitation of violent winds; vet partly by its elasticity, and partly 
by the natural strength arising from its figure, it resists them all, even for 
ages. Jt is rare that we hear of such a tree being torn up by the roots. 
Let us now consider its particular figure. Connected with its roots, which 
lie hid below ground, it rises from the surface thereof with a large swelliag 
base, which at the height of one diameter is generally reduced by an 
elegant curve, concave to the eye, to a diameter less hy at least one- 
third, and sometimes to half, of its original vase. From thence its 
taper diminishing more slow, its sides hy degrees come into a perpendicular, 
and for some height form a cylinder. Now, we can hardly doubt bnt that 
evcry section of the tree is nearly of an equal strength iu proportion to what 
it has to resist; and were we to lop off its principal boughs, and expose it 
in that state to a rapid current of water, we should find it as much capable 
of resisting the action of the heavier fluid, when divested of the greatest 
part of its clothing, as it was that of the lighter when all its sprcading oraa- 
ments were exposed to the fury of the wind. And hence we may dcrive an 
idea of what the proper shape of a column of the greatest stability ought to 
be, to resist the action of external violence, where the quantity of matter is 
given whcreof it is to be composed." 

Sir C. Wren has given another fine example of this kind of analogy. la 
the vast practice which the fifty churches of this metropolis and the exami- 
nation of all the authoritics which he had occasion to consult had given him, 
he reflected that the hollow spire which he had scen or built in so many va- 
rieties was after all but an infirm structure; and he sought that model which 
should enable him to impart to it the utmost solidity and duration. Simple 
was the original from which he adopted bis idea. Ile found that the deli- 
cate shell called turretella, though extremely long. and liable to fracture 
from its base to its apex, by the action of the water amidst the rocks, was 
rendered impregnable by the central column, or newel, round which the 
spiral turned. Therefore, in his spire of St. Bride’s, he establishes the 
columella in the centre, round which he formis a spiral staircase to the top, 
issuing on stages of arched apertures : thus giving us (if not the most bean- 
tiful) certainly the most remarkable and eaduring of any spire hitherto 
ereetcd. 

One more instance equally remarkahle may be given. When Brnaelleschi 
was charged with the erection of the dome of Sta. Maria, at Florence. of 
nearly equal diameter with that of the Pantheon, bnt at more than twice its 
height from the pavement, upon a base raised oa piers, and by no means of 
the strength and cohesion of the original model, the Pantheon, it was appa- 
rent that in giving it the same solidity, the weight would be insupportable 
on such a foundation. How was this object to be accomplished? Brunel- 
leschi was an observer of all nature's productions, and he reflected that the 
hones of animals, especially of birds, posscssed salidity without weight, hy 
the double crust and hollow within. But above all, he remarked that the 
dome which completes the arehitectnre of the human form divine was con- 
structed with a double plate, cannected hy the light and fibrous, but firm 
walls af the hollow cancelli, so that strength and lightness were combined 

| in the utmost degree. Brunelleschi followed this model in his dome of Sta. 
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body onward ; the effort of the animal being resolvable into these two parts 
—"viz. the action on the load, and that required to move itself hy. lt may 
be gathered from writers on this subject that the force a horse is capable 
of exerting, is that equal to about one-seventh or one-eighth part of his 
own weight: or that, on an ascent of one in seven or one in eight, the exer- 
tion required to overcome his own gravity, is a force equal to that hie is able 
to exert on a load on a level plane. Taking the average weight of a horse, 
and considering that he is capable of occasionally eserting great extra power 
on the load, still it seems to be satisfactorily ascertained, that nearly seven 
parts out of eight of the muscular power of a horse is required to drag 
his own weight forward, leaving. of course, only one part applicable to 
the load. But the criterion of a horse's power in practice is not the 
occasional effurt of which the animal is capable at a dead pull, or for a 
short period : we must estimate his strength by what he can do daily, and 
day after day for a long period, and without breaking him down prematurely. 
If a horse is to travel at the rate of 10 miles an hour, his power of pulling 
is greatly diminished, and he ean work only an hour orso in the day : at 
two miles an hour he may.give out a power of 150]b. on the load: at 10 
miles he has scarcely 351b. to spare, and at 12 miles an hour, he can seldom 

be expected to do more than move himself. This was on the average of 
horses—all beyond were exceptions Thus, the application of horses to 
railways as the motive-power was very limited: and in laying out lines 
where they are to be used, to full effect, gravity should be arranged to be 
always with the load, or, at least, not against it; the rate of travelling only 
2 or 21 miles per hour, and the traffic uniform. Mr. Vignoles proceeded to 
an interesting comparison between locomotive and stationary power up in- 
clined planes, taking the inclination of l in 50 as a maximum, and showed 
that when the traffic was small, and the londs consequently comparatively light, 
and the daily number of trains not great, locomotive engines, as the motive- 
power, (taking into consideration all circumstances of first cost, and working 
expenses—particularly the latter, of which the locomotive power was but a 
small part), would not be so expensive as stationary engines, while they would 
be certainly more convenient; and that, with all the best modern improve- 
ments in the locomotive engines, the system of working with large cylinders, 
using the steam expansively on the level and falling parts of the railway, 
Improved boilers, &c., planes of 1 in 50 might be practically worked: the only 
material drawback being, occasional slipping of the wheels cn the ascent, 
and the necessity of great caution and careful application of the brakes on 
descents; but on the whole, the balance, under the above circumstances, was 
much in favour of the locomotive system. The Professor then entered into 
avery long and minute comparison of the present system of working the 
Blackwall Railway by stationary engines, with ropes and pullies, with what 
would be the ease if the motive power were locomotive engines—and by 
tables, showed that while the working of the Blackwall Railway (34 miles) 
on the stationary system, was costing about seventy-two pence per mile per 
train, the cost of working the Greenwich Railway (31 miles) was only about 
forty pence :—but, Mr. Vignoles admitted, that by the former, great accom- 
modation to the public was afforded by the numerous intermediate stations, 
while on the latter, there was only one stoppage. In concluding the genera] 
comparison between the two principles of mechanical motive-power, the 
Professor observed that on the locomotive system, a minimum of power need 
only be provided in the first instance and the number of engines might be 
increased gradually as the traffic required, which was a great consideration 
when the first expenditure of capital had to be kept down to the very lowest 
terms, at all future risks, On the stationary system, provision had to be 
made, from the outset, for the maximum anticipated trade, which of course 
inereased the first outlay on the railway establishment, and depended on the 
ultimate economy of future working to make up the difference. Having con- 
cluded the notice of various descriptions of motive-power employed on rail- 
ways, of which the preceding is hut a mere outline, some general remarks 
were made on the principles of laying out railways, in reference to the 
Several systems respectively. 

In a concluding general summary, Mr. Vignoles observed, that in his first 
course, at the latter end of 1841, he had fully considered the practical rules 
for earthwork and constructions :—these were not peculiar to railways; the 
theory and practice of bridge-building, applied to all internal communication, 
and wonld be most conveniently considered in a separate illustrated course, 
but he wished to recall to the class generally, that in proceeding ta lay out 
railways in the first instance, the engineer ought to enter much more deli- 
berately into those previous inquiries, so absolutely necessary, than had 
hitherto been done, A system of applying the same general rule of perfect 
gradients alike to lines, of the least as well as of the greatest traffic, had 
too much prevailed, and unti] more rational ideas were substituted, the 
public would shrink from embarking in enterprises subject to all the contin- 
gencies of extra cost beyond estimates which had characterised almost every 
railway in this country. The earthwork and its consequences, regulated the 
cost, particularly as regarded contingencies, and the utmost consideration 
should be bestowed as to how far it was justifiable to encounter the expense 
of these operations. The average cost of earthwork, and all consequent 
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works of art, &c., on the English railways was nearly £15,000 per mile, or 

about 50 per cent. of the whole capital expenditure. Mr. Vignoles was de- 

cidedly of opinion that in all future lines in this country, and particularly on 
the continent, the corresponding outlay ought not to excced £5000 per mile, and 
that beyond that sum perfection of gradient would be bought too dearly. 
In reference to the gauge of railways, Mr. Vignoles stated, distinctly, that 
theoretical investigations and practical results led him to consider a six foot 
gauge the best; but the present 4; foot gauge was certainly rather cheaper. 
In respect of curves, he observed, that they were much less disadvantageous 

than had been first supposed: that a half mile radius was now every where 

admitted ; and that he himself did not hesitate tu adapt a quarter mile 
radius whenever expense could be materially saved ; and if the atmospheric 
system of motive power should be found to succeed on a large scale, the 
curves might, on lines thus worked, be sately made still sharper. 1n regard 

to the systems of constructing the upper works, he had in a recent lecture, 
entered so fully into the comparison, that he need only now say, that if the 
expensive and complicated system of heavy rails and chairs, and cross sleep- 
ers, were preferred by engineers, then the ingenious improvements of Mr. 
May, of Ipswich, in chairs and fastenings, applied by Mr. Cubitt on the 
South Eastern (Dover) Railway, with great care in laying, draining. and 
ballasting, made that system perfect and complete. The Professor, however, 
decidedly gave the preference to the less costly, and the more simple system 
of lighter rails, without chairs, laid on continnous longitudinal balks of 
timber of sufficient scantling, and fastened on Evans's principle, modified ia 
the manner shown by the models exhibited to the class; and several en- 
gineers were adopting this opinion. On the continent of Europe, where 
iron was dear, and timber cheap and abundant, Mr. Vignoles calculated a 
saving of full £2000 per mile of double road wonld accrne from the adoption of 
the latter systemi—which. oflered a vast national economy. ln reference to 
the subject of working drawings, plans, and sections, the Professor reminded 
the class of the importance he attached to having all such previously made 
out on a large scale, that the cubic quantitics might be accurately obtained, 
and the just prices considered ; and thus, in proceeding to make the esti- 
mates, nothing would be left to conjecture, and as little as possible left to be 
afterwards altered. The period of time for the execution of the works 
should be extended as far as consistently could be done. The two great 
sources of the extra expenditure on railways had been, the extreme haste 
with which the works had been pushed on, and the changes of every kind 
from the original designs. These points being all carefully considered, ever 
before the plan was brought before the public in general, the estimates might 
be better depended on. Mr. Vignoles then went through all the great items 
of expenditure generally arising on first construction, and explained haw the 
accounts of measurements should be made out and kept under very distinct 
general heads, subdivided into minor items, from the purchase of the land to 
the last finish to the stations, and the entire fitting up and furnishing of the 
carrying establishments. Sufficient experience had been attained in all these 
matters to enable the engincer, in future, if ihe above rules were faithfully 
followed out, to place himself beyond all chance of reproach for making er- 
roneous estimates, In conclusion, the Professor observed, that he had se- 
lected railways at the request of the class, as the theme for the course just 
concluded ; but although so much consideration had been given to the sub- 
ject, he had only been able to touch in a very general way upon the chief 
points ; yet it was to be hoped a sufficient idea had been given of the prin- 
ciples of construction, and of their general application, to create an interest 
in their minds. Should any of the students hereafter be employed to exe- 
cute a railway, he trusted they would recollect these lectures with advan- 
lage, while they would also probably better understand and appreciate them : 
at the same time, he must not ncglect to impress upon them, that it was not 
at the college, in the lecture-room, or even in the office of an engineer, that 
all the duties and knowledge necessary could be taught: the young aspirant 
must pass much time in the work-shop, indeed, he must become a workman, 
and acquire the use and shill in the handling of tools, and the erection of 
mechanism of every kind—and passing to the actual works, ought to learn 
to be able to direct personally the lahour of the mason, the carpenter, and 
the smith. “ Above all,” said Mr, Vignoles, “the student in engineering 
must carry into life with him the constant remembrance of what 1 have so 

repeatedly enforced, that the reputation of an engineer in this country is 
based upon the success of his works, of his mechanism, and of all the etforts 
of his mind and hand, in respect to, and in proportion to their being pro- 
ductive of commercial and beneficial results, to those who, at his suggestion, 

may undertake ta provide the necessary funds: and he should consider how 

this result can be best obtained, rather than study the splendour of his un- 

dertakings. 1t is for the architect to attend to the decorative and the beau - 

tiful; itis sufficient for the engineer to study proportions, and rely on the 

simple grandeur of his works as a whole. Itis related that Napoleon once 

observed to the celebrated Carnot, ‘ Lés ingenieurs doivent toujours avoir des 

idées magnifiques ;" this is true as to their first conceptions, but in the rea- 

lization, they must be sohered down by the rules of economy and judgment. 

After the first burst of talent, after image and form has been given by the 
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hand to the bright idea emanating from the brain, let it be brought down 
to practical application only after a strict inquiry into the cost. Remember 
what I quoted on a former occasion, when contrasting the two celebrated 
light houses, the Eddystone, and the Cordouan—no unfit emblem of the two 
celebrated engineers who erected them may I venture to add of their re- 
spective nations—remember, I say,“ 'tis use alone that sanctifies expense.” 


ROYAL ACADEMY. 
PROFESSOR CocKERELL's LECTURES ON ARCHITECTURE. 
(From the Atheneum.) 
LECTURE V. 


Tue love of five art, and the lively discussion of its principles, which oc- 
cupied the wits and the courts of Italy in the 15th aud 16th centuries, em- 
ployed the solitary reflections of literary philosophers in the 18th; and in 
1730, Baumgarten suggested the title of esthetics, by which these studies 
have been designated ever since, and many works remarkable for ingenious 
criticism, learning, and taste, have resulted. These may be ranked in two 
classes. The first resolves the questions of taste directly into an original law 
of our nature, implying senses hy which the qualities of beauty and sub- 
limity are perceived and felt as their appropriate objects; it is this species 
of hypothesis to which artists and amateurs chiefly resort. The secund 
class of hypothesis arises from the opposite view of the subject: resisting 
the idea of any new and pecnliar sense distinct from the common principles 
of our nature, this class supposes some one known and acknowledged prin- 
ciple or affection of the mind to be the foundation of all the emotions we 
receive from the objects of taste, and resolves them into some more general 
law of our intellectual or moral constitution. Thus Socrates and Hume, and 
others, resolve them into our sense of utility—Aristotle and St. Augustine, 
into order and design—Diderot aud Allison into relation and association. 
But though in such discussions we recogaize many truths, the partiality of 
individual views renders them often dangerous. 


When a philosopher can find 
Some fav'rite system to his mind, 
In every point to make it fit, 
He'll force all nature to submit. 


Lauguage itself fails in defining those phenomena which elude ordinary 
observation, and even wheu it approaches definition, the measure of quan- 
tity, and quality, and circumstance, can alone be adjusted by the magician 

enius. 

: The zesthetical principles of architecture, as handed to us from the Greeks 
by Vitruvius, concur with the notions of ancient philosophy, and have not 
been controverted by the modern; and though subjected of late years to 
some rude attacks, they have never been superseded, and we can follow no 
better text-book in the considcration of our subject. Those principles apply 
to every style and invention of architecture which the world has hitherto 
kuown; they belong to our physical and intellectual natnre, aud will never 
change but witb an alteration iu these. 

When the works of Vitruvius were first discovered, they were accounted a 
revelation to the craft, and called * divine" hy Sulpitius, the first translator; 
and, nearly 200 years after, Perrault, in his translation, calls them “a very 
singular piece, and an inestimable treasure in the opinion of the learned." 
Eighteen translatious, in 41 editions, are enumerated to this day. In 1807 
ihe philologist Schneider republished Vitruvius, “ My whole scope,” says 
he, “has been to purify the text, so as to enable men learned in art to re- 
construct aod understand the theories of Vitruvius, hitberto obscured by in- 
terpolations and vicious translations." But he detracts from the merit of his 
work by a severity of criticism, as uncandid as it is derogatory to the cha- 
racter of his author. He declines his apology, as * writing neither as an 
accomplished philosopher, an eloquent rheterician, nor as au expert gram- 
marian, but as an architect, laying down rules useful to those who build.” 
He calls his language obsolete and plebian, accuses him of pride and euvy, 
and rates him as a morose, inept, infirm old man, querulous and vulgar. But 
Schneider was the less justified in such treatment, as being weak upon those 
points in which his author was most strong, for he says, “on architectural 
subjects, or that which has to do with the subtleties of the art, and the ques- 
tions and disputes concerning them, I neither could nor wonld have anything 
to say.” So that the science has received no direct advantage from the labours 
of Schneider, and yet bow much was to be done might be understood by ten 
discoveries in confirmation of the theories of Vitruvius, made within a few 
years, and chiefly hy Englishmen, cited by the Professor in his previous 
course on the literature of the art. Such discoveries suggested the desira- 
bleness of a new English edition of Vitruvius, as highly honourable and 
useful to this country. The last, hy Mr. Gwilt, is a very useful one. 

The slanders of Schueider had been adopted in this country with little 
honour to the parties, and no advantage to architecture. Vitruvius remained 


the father of our art, and was entitled to our respect, as the text-book of 
our studies. 
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Having heen appointed surveyor to the warlike engines and stores of the 
empire by Augustus, Vitruvius was endowed with leisure; and very probably 
was instructed to collate the Greek authors on onr art, whom he enumerates, 
and who were collected and deposited in the magnificent library instituted 
at that period. He appears then with singular advautage as transmitting 
the well digested and received principles of the greatest masters who had 
thought and written on architecture, to modern times; and the principles 
thus derived directly from the Greeks merit our clasest attention. 

But a few preliminary observations on external forms, in detail and in 
general, were to be made. The universality of certain primordial forms in 
all styles, favours the notion of innate ideas, the cube, the sphere, the ellyp- 
soid in solids; the lezenge, the wave, cymarecta, and cymareversa, the ser- 
pentine, the ovalo, the spiral, the volute, gradation or diminution of forms, 
are common to the art of all times and people. 

The pyramid is universal, from the compressed to the acute. Such is the 
charm of the pediment, that “in heaven, where we may uot suppose it to 
rain," says Cicero, * the pedim:nt will surely be found;” so in mountains, 
trees, and fixed bodies, in which the laws of statics are observed, the pyra- 
mid prevails; except in those forms in which dynamics demand a different 
structure, The pyramidal inclination of the sides of huildings observed in 
Egyptian, Hindoo, Gothic, and Mexican architecture, has, by the happy dis- 
coveries of late years, beea proved to exist in Greece also; and the inelina- 
tion of the axis of the columns at the sides of temples (enjnined by Vitru« 
vius, lib. iii. c. 3, long disputed,) is now beyond all doubt, and the pyramidal 
inclination to building is proved to be an universal principle. 

Gradation of columnar forms, as iu the limbs of animals, and in vegetable 
productions, is universally approved; the cylinder, the leg of an elephant, 
are justly repudiated: “ stnall by degrees, and beautifully less," has been de- 
nied by an eminent critic (P. Knight), * because,” says he, “the same is 
large by degrees, and beautifully higger;" but however smart the reply, it 
does nat controvert the priuciple. Tt is, however, to be observed, that such 
forms should diminish from the eye, as a column does above the horizon, 
and the leg of a chair or table helow it. 

The Dorie cymatium, the cymareversa, the ovalo, the cavetto, or hollow, 
are all calculated to express streugth, as robust, and appearing to sustain, 
Tbe Leshian cymatium, the cymarecta, in all its varieties, has not the same 
purpose, (namely, to sustain,) and is suited to the more elegant orders. The 
principle of the application of mouldiugs for beauty, is the opposition of the 
curved to the straight surfaces, as well for light and shade as form; and for 
proportions and oppositions of such forms, constitute the art of profile—a 
most difficult grace of architecture; for by this, that variety of form and 
grace may be given which the primary architectural] masses and proportions 
do not admit of. Variety in the details of sculpture and profile is essential 
to the relief of that rigorous geometrical order, which the larger features of 
architectural composition impose: in all the arts, aud even in architecture, 
variety is an all-important principle, provided the masses are undisturbed, 
Shakspeare describes Cleopatra as chiefly admirable for this quality : 


Age cannot wither her, nor custom stale 
Her infinite variety. 


The Greck profile is general (more particularly in the Parthenou) is incal- 
culably superior to any other in gradatiou, quantity, delicacy, and expression, 
aud should he the student's constant study. It was the observation of the 
human, animal, and vegetable forms, by the sculptors of Greece, which gave 
them that acknowledged superiority. The enrichment of these with homo- 
geneous ornament, was no less remarkable, and deserves an especial treatise, 
In fact, the elements of architecture, in the orders and their profile, consti- 
tute the peculiar excellence of Greek arehitecture, which, as we have seen in 
history, did not extend to the composite and voluminous combinations which 
suhsequent ages adopted. 

laving thus adverted to individual forms as applied to detail, the Pro- 
fessor remarked upon general forms, as applied to the composition of build- 
ings. The observations already offered upon the aucieut system of building 
“in large stones and cnstly stones, even great stones,’ doubtless contributed 
much to the universal adoption of horizontal forms of building. But this 
tendency, thus imposed by the mechanical construction, seems also to have 
been an abstract principle of taste, which was consulted best hy the contrast 
of the long horizontal form, with the (generally) vertical outline of the 
country in which they were employed. When the traveller, passing through 
a mountainous region of rugged outline, discovers through some gap the 
horizou of an extended plain, or of the ocean, a sublime sensation is expe- 
rieuced. Iu such a country the rocks aad mountains afford elevations com- 
pared with which the works of man are insignificant. The temple is planted 
ou the precipitous eminence, and it attains at once tbe elevatiou of St. Pe- 
ter’s or St. Paul's. So placed, the Doric memhers should be massive, simple, 
and few; the parts broad; it seems to have grown spontaneously from its 
rocky bed, and to partake lin its monolithic masses of the stony aboriginal 
material on which it is established. Its horizontal outline and regularity of 
order are admirably calculated to contrast with the surrounding scenery of 
vertical and irregular forms. 

On the other hand, when the road winds through interminable plains, the 
traveller recognizes the sublime in the contrast of vertical forms of archi- 
tecture; for this reason, it may be presumed, the Babylonians in the plains 
of Assyria, proposed to “ build a city and a ¿ower whose top may reach unto 
In the flats of Venice, in the Netherlands, in the champains 
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Maria (in the manner displayed in a large section exhihited); and the tra- 
veller now ascends to the lantern hetween the two crusts or plates forming 
the inner and the outer domes. 

Michael Angelo adopted this contrivance in the dome of St. Peter's; and 
almost all the subsequent domes are upon the same idea. 

The Professor pointed out these instances of analogy as sufficient to show 
that the architect might thus avail himself of the whole range of Nature's 
works; and that the universe furnished him the inexhaustible models from 
which his inventions might he drawn. 
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THE ANCIENT RUINS OF YUCATAN. 
Rambles in Yucatan. By B. M. NoRMAN. New York: 1843. 


The last quarter of a century has been distinguished by the scien- 
tific and successful researches which have been made into the mate- 
rial and moral world of unrecorded ages. What the far-seeing pree 
dicted, but hardly hoped would occur, what the visionary exhausted 
himself in vain efforts to ascertain, has now taken place; the film, 
the mist which concealed and disfigured the unknown past, is giving 
way before the labours of men of science, and the long-hidden forms 
of antiqnity’s infancy are becoming revealed to our eyes: while the 
progress made is such that we can scarcely donbt of a glorions har- 
vest of discovery in the end. While geology and palzozoology have 
shown us the rudiments of the physical world, portrayed its vegeta- 
tion, and pictured the creatures which inhabited it, philology 
and paleztiology have thrown glorious light upon the early history of 
the human race. While geology was pursued on a false system, and 
theories were formed betore A ota were accumulated, its votaries 
were the derision of the world; nor did the philologists suffer less 
deservedly: their wild speculations drew from Voltaire the definition 
that their science was one in which **Za consonne y entrait pour fort peu 
de chose et la voyelle pour rien?’ and Goldsmith sarcastically determines 
from the resemblance of the letters, that Cox-ru-ci-us and Noau were 
the same personages. This time, however, has now passed, and both 
geology and philology, stndied upon the principles of Bacon, have 
become fixed sciences. From philology has sprung paleztiology, or 
the science of applying philological evidence to the history of the 
human races, and Bopp, Pott, Raske, Prichard, Winning, and others 
have successfully Jaboured in this department. In connection with 
these studies is that of the early monuments of art, the elucidations 
of which in Egypt, in lranistan, in India, aud America, deeply engage 
the attention of men of science. If in the old world we are astonished 
at the gigantic records of ancient civilization, we were totally un- 
prepared to find the new continent as rich in these memorials as our 
own. Records of a race which seems to have “died and left no sign,” 
works without a name, monuments bearing the impress of the fathers 
of civilization in India and Egypt—they are calculated to awaken 
tlie deepest interest, and to enlist the strongest sympathy of the artist 
and the scholar. Humboldt and Lord Kingsborough prepared the 
way in the study of Mexican antiquities, which Waldeck, Stephens, 
and Norman have followed out: and the result is, the opening a field 
of study in Yucatan, rich in architectural and artistical interest. 

For a copy of Mr. Norman’s work, we have been indebted to the 
kinduess of Messrs. Wiley and Putnam, and we proceed to give some 
account of it and its author. Mr. Norman was led to Yucatan ina 
chance excursion in the autumn of 1841, and commenced his re- 
searches with no other instrumental aid than a knife and pocket com- 
pass, and pencil and paper; yet, although he pretends to no scholar- 
ship, he has produced a work, containing minute descriptions of the 
ruins, with many notes derived from the works of his predecessors. 
He seems to bave been an active and energetic observer, and to have 
gone about his task with all that poco-curautism for trifles, which the 
wanderer in Spanish countries must possess if he would make himself 
happy and nseful. Mr. Norman’s journal contains descriptions of the 
manners and customs of the people, as well as accounts of the ruins, 
which were the more especiat objects of his visit. 

Yucatan, we need scarcely remind our readers, is a peninsula, 
remarkable for running from south to north, bounded on the east by 
the English settlement of Honduras, on the south by Guatimala, and 
on the south-west by Mexico, of which it was recently a province, 
although now independent. The west coast is known to us as the 
Campeachy shore, and was the scene of many an exploit in the log- 
wood-cutting times of the early part of the seventeenth century. 
The country itself presents but little to interest us in its modern state, 
but in the northern parts have been discovered the ruined cities of 
Uxmal, Kabah, Zayi, Ticul, Sisal, Chi-Chen, and Espita; and it will 
be observed that not more than a third of the country has been as yet 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


133 


imperfectly explored, while what the mountain regions of the interior 
may present is unknown. ‘The inhabitants are chiefly of Indian 
descent, called Mayas, of whom we shall speak again hereafter. 

Leaving Mr. Norman to speak for himself, the first place to which 
he leads us is Chi-chen, of which a plan is shown below. 


Fig. 1.—Plan of the Ruins of Chi-Chen. 


a, temple; b. ruins; c, pyramid; d, dome: e, house of the Caciques ; 
f. house; g. hacienda; 7. evidences ot large and splendid structures; i, cross 
erected by the Indians; o, church of the Indians. 


“ Jt was on the morning of the 10th of February that I directed my 
steps, for the first time, toward the ruins of the ancient city of Chi- 
Chen. On arriving in the immediate neighbourhood, I was compelled 
to cut my way through en almost impermeable thicket of under-brush. 
interlaced and bound together with strong tendrils and vines; in 
which labour I was assisted by my diligent aid and companion, José, 
I was finally enabled to effect a passage; and, in the course of a few 
hours, found myself in the presence of the ruins which Isought. For 
five days did I wander up and down among these crumbling monu- 
ments of a city which, I hazard little in saying, must have been one of 
the largest the world has ever seen. 1 beheld before me, for a circuit 
of many miles in diameter, the walls of palaces and temples and pyra- 
mids, more or less dilapidated. The earth was strewed, as far as the 
eye could distinguish, with columns, some broken and some nearly 
perfect, which seemed to have been planted there by the genius of 
desolation which presided over this awful solitude. Amid these 
solemn memorials of departed generations, who have died and left no 
marks but these, there were no indications of animated existence save 
from the bats, the lizards, and the reptiles which now and then 
emerged from the crevices of the tottering walls and erumbliog stones 
that were strewed upon the ground at their base. No marks of human 
footsteps, no signs of previous visitors, were discernible; nor is there 
good reason to believe that auy person, whose testimony of the fact 
has been given to the world, had ever before broken the silence which 
reigns over these sacred tombs of a departed civilization. As I 
looked about me and indulged iu these reflections, I felt awed into 
perfect silence. To speak then, had been profane. A revelation 
from heaven could not have impressed me more profoundly with the 
solemnity of its communication, than I was now impressed on finding 
myself the first, probably, of the present generation of civilized men 
walking the streets of this once mighty city, and amid 


* Those temples, palaces, and piles stupendous, 
Of which the very ruins are tremendous.’ 


For along time I was so distracted with the multitude of objects 
which crowded upon my mind, that 1 could take no note of them in 
detail. It was not until some hours had elapsed, that my curiosity 
was sufficiently under control to enable me to examine tbem with any 
minuteness.’ i 

“ My first study was made at the ruins of the Tempre.? ‘These re- 
mains consist, as will be seen by reference to the engraving (a, Fig. 3, & 
Fig. 4), of four distinct walls. I entered at an opening in the western 
angle, which | conceived to be the main entrance; and presumed, from 


* 1 Chi-Chen signifies, mouth ofa well. _‘ Itza,’ said to be the Maya 
name for one of the old possessors of these ruins, 1s sumetimes added by the 
natives. . J 

*2 The names by which I have designated these ruins, are such as were 
suggested to me by their peculiar construction, and the purposes for which I 
supposed them to have been designed. 
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the broken walls, ceilings, and pillars still stand- 
ing, that tie opposite end had been the location of 
the shrine or altar. The distance between these 
two extremes is 450 feet. The walls stand upon an 
elevated foundation of ahout I6 feet. Of the en- 
trance, or western end. about one-half remains : 
the interior showing broken rooms, and ceilings 
not entirely defaced. The exterior is composed 
of large stones, beautifully hewn, and laid in fillet 
and moulding work. The opposite, or altar end, 
consists of similar walls, but has two sculptured 
pillars, much defaeed by the falling ruins—six 
feet only remaining in view above them. These 
pillars inessore about twu feet in diameter. The 
walls are surrounded with masses of sculptured 
and hewn stone, broken columns, and ornaments, 
which had fallen from the walls themselves, and 
which are covered with a rank and Inguriant 
Vegetation, and evea with trees, through which 
I was ubiged to eut my way with my Indian 
kuife. Inthe rear of the pillars are the remains 
of a room, the back ceilings only existing ; suffi- 
cient, however, to sliow that they were of rare 
workmanship. 

“The southern, or right hand wall, as you enter, is in the best state | 
of preservation, the highest part of which, vet standing, is about | 
50 feet; where, also, the remains of roots ure still to be seen, The 
other parts, on either side, are about 25 feet high, 250 long, and 1> 
thiek, and about 130 apart. The interior, or inner surface of these 
walls, is quite perfect, finely finished with smooth stone, eut uniformly 
in squares of about two feet. About the centre of these walls, on both 
sides, near the top, are placed stone rings, carved from an immense 
block, and inserted in the wall by a long shaft, and projecting fron: it 
about four feet. They meusure about four feet in diameter, and two 
in thiekness—the sides beautifully carved. 

“The extreme ends ot the side walls are about equi-distant from 
those of the shrine and entranee, The space in'erveniug is filled up 
with stones and rubbish of walls, showing a connexion in the form of 
a eurve. In the space formed by these walls are piles of stones, evi- 
dently being a part of them: but there were not enough of them, how- 
ever, to carry out the supposition that this vast teinple had ever been 
enclosed. At the outer base of the southern wall are the remains of a 
room ; one side of which, with the angelar ceiling, is quite perteet, 
measuring 14 feet long and 6 wide. The parts remaining are finished 
with senlptured blucks af stone of abcut one foot square, representing 
Indian figures with feather l:ead-dresses, armed with bows and arrows, 
their noses ornamented with rings; earrying in one hand bows and 
arrows, aud in the other a musieal instrument similar to those that 
are now used by the Indians of the country. These tignres were in- 
terspersed with animals resembling the croeodile. Near this room 
I found a square pillar, only five feet of which remained above the 
ruins. It was carved on all sides with Indian figures, as large as life, 
and apparently in warlike attitudes. Fragments of a similar kind 
were scattered about in the vicinity. 


Fig. 3.—The front of the House of the Caciyies—Chi-Chen Ruins. 
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Fig. 2.—The Temple—Chi-chen Ruins, 


“From this room, or base, I passed round, and ascended over vast 
piles of the crumbling ruins, pulling myself up by the branches of 
trees, with which they are eovered, to the top of the wall: where I 
found a door-way, filled up with stones aud rubbish, whieh I removed, 
and, after much labour, effeeted an entrance into a room measurin 
5 by 24 feet, the ceiling of whieh was of the acute-angled arel, an 
perfected by layers of flat stones. The walls were finely finished with 
square bloeks of stone, which bad been richly ornamented. Even vet 
the heads of Indians, with shields and lances, could be distinguished 
in the colouring. 

* The square pillars of the door-way are earved with Indians, flowers, 
borders, and spear-heads ; all of which I judged to have once been 
coloured. The lintel, whieh supported the top, is of tlie zuporte 
wood, beautifully carved, and in goud preservation. One of the 
Indian head-dresses was composed of a eap and flowers. 

“Immediately in front of the door-wav is a portion of a column, to 
which neither cap nor base was attached. It measured about three 
feet in diameter, with its whole surface seulptured; but it was so 
obliterated by time, that the lines could not be traced. Four feet of 
its length only could be discovered. It was, evidently, imbedded in 
the ruins to a great depth. Numerous blocks of que hewn stones, 
and others, variously and beautifully carved, were lying in confusion 
near this column. 

“Of the exterior of these walls, a sufficient portion still exists to 
show the fine and elaburate workmanship of the eornices and entabla- 
tures, though the latter are much broken and defaced. They are 
composed of immense blocks of stone, laid with the greatest rega- 
larity and precision, the facades of which are interspersed with 
flowers, borders, aud animals," 

“T eut my way through the thick growth of 
small wood to the House oF TUE CACIQUES, and 
by the aid of my eompass was enabled tu reach 
the east front of the building. Here I felled 
the trees that hid it, and the whole front 
was opened to my view, presenting the most 
strange and incomprehensible pile of arehitecture 
that my eyes ever beheld—elaborate, elegant, 
stupendous, yet belonging to no order now known 
tous. The front of this wonderful edifice mea- 
sures 32 feet, and its height 20, extending to the 
main building 50 feet. Over the door-way, 
whieh favors the Egyptian style of architeeture, 
is a heavy lintel of stone, eoutaining two double 
rows of lüeroglyphies, with a sculptured orma- 
ment intervening. Above the-e are the remains 
of hooks carved in stone, with raised lines of 
drapery ruming through them; which, appa- 
reutly, have been broken off by tlie falling of the 
heavy finishing from the top of tle building; 
over which, surrounded by a variety of chaste 
and beautifully executed burders, encireled within 
a wreath, is a female figure in a sitting posture, 
in basso-relievo, having a head-dress of feathers, 
eords, and tassels, and the neck ornamented. The 
angles of this building are tastefully curved. The 


1843. 


ornaments continue around the sides, which are divided into two 
compartments, different in their arrangement, tboogh not in style. 
Attached to the angles are large projecting hooks, skilfully worked, 
and perfect rosettes and stars, with spears reversed, are put together 
witb the utmost precision. 

“ The ornaments are composed of small square blocks of stone, cut 
to the depth of abont one to one and a half inches, apparently with 
tbe most delicate instruments, and inserted by a sbaft in the wall. 
The wall is made of large and uniformly square blocks of limestone, | 
set in a mortar which appears to be as durable as the stone itself. In 
the ornamental borders of tbis building I could discover but little ana- 
logy with those known to me. "Phe inost striking were those of the 
cornice and entablature, chevron and the cable moulding, which are 
characteristic of the Norman arehitecture. 

“ The sides have three door-ways, each opening into small apart- 
ments, which are finished with smooth square biucks of stone; the 
floors of the same material, but have been covered with cement, 
which is now broken. The apartments are small, owing to the mas- 
sive walls enclosing them, and the acute-angled arch, forming the 
ceiling. The working and laying of the stone are as perfect as they 
could have been under the directions of a modera architect.” 


Another description we take from him is that of the ruins of Zayi. 


“The Rnins of Zayi are situated in the midst of a 
succession of beautiful hills, forming around them, on 
every side, an enchanting landscape. 

“The principal one is composed of a single struc- 
ture, an immense pile, facing the south, and standing 
upon a slight natural elevation. The first foundation is 
now so broken that its original form cannot be fully de- 
termined; but it probably was that of a parallelogram. 
Its front wall shows the remains of rooms and ceilings, 
with occasional pillars, which, no doubt, supported the 
corridors. The height of this wall is about 20 feet, 
and, as near as I was able to measure around its base, 
(owing to the accumulation of ruius,) it was ascertained 
to be 268 feet long, and 116 wide. 

“in the centre of this foundation stands the main 
building, the western half only remaining, with a por- 
tion of the steps, outside, leading to the top. This 
part shows a succession of corridors, occupying the 
whole front, each supported by two pillars, with plain 
square caps and plinths, and intervening spaces, filled 
with rows of small ornamented pillars. In the rear of 
these corridors are rooms of small dimensions and an- 
gular ceilings, without any light except that which the 
front affords. Over these corridors, or pillars, is a fine 
moulding finish, its angle ornamented with a book si- 
milar to those of Chi-Chen. Above this moulding is a 
finish of small plain round pillars, or standards, inter- 
spersed with squares of fine ornamental carvings; the 
centre of the facade showing the remains of more ela- 
borate work, concentrated within a border, the arrangement of which ' 
is lost. There is an evident analogy existing between these orna- | 
ments and those of Kahbah, but order is less apparent. I could dis- 
cover no resemblance whatever to those of Chi-Chen. , 

“Over these rooms of the main building is another terrace, or i 
foundation, in the centre of which is a building in similar ruins to | 


Fig. 5.— Plan of the Ruins of Uxmal. 


a a. Ruins; b, Governor's House ; c, Nun's House; d, Snake ; e, Ring ; f. Pond; g, Reser- 
voir ; ^, Pigeon House; iii, Pyramids; m, Hacienda; n, Sepulchres ; o, Mound. 
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those under it; having, also, broken steps leading to the top. It 
stands upon a foundation, apparently, ot six to eight feet in height, 
occupying about two-tbirds of the area; the residue, probably, form- 
ing n promenade. There are three doorwavs yet remaining, tbe 
lintels and sides of which are broken, and which have caused the 
walls above to fall down. The walis of this part of the edifice are 
constructed of hewn stone, without any signs of ornament. A plain 
finished moulding runs through the centre; portions of the cornice 
still remain, with three or four pieces of flat projecting stones, which 
formed a part of the top finish. 

“The whole extent of the rear is covered with confused piles of 
ruin overgrown with trees. Near by these are fragments of walls 
aud rooms, with a few ornaments yet remaining about thew. Some 
of the rooms appear to have been single, and apart from all other 
buildings. There are also various mounds in the vicinity. 

* A few rods south are the remains of a single high wall, with nu- 
merous square apertures, like pigeoo-holes. Tts fuundativn is ele- 
vated; around which the broken walls and ceilings are to be seem, 
The sammits of the neighbouring hills are capped with gray broken 
walls for many miles around, I discovered no hieroglyphies or paint- 


, ings of any kind; neither the extraordinary skill displayed in the 


ornamental carvings, as at Chi-Chen. On my route to these ruins E 


Fig. 4.—Zayi Ruins, 


made digressions from the road, and found, on al! sides, numerous re- 
mains of walls and ceilings; also, mounds and small pyramids, co- 
vered with the wild vegetation of the country.” 


Of Uxmal he gives a copious description, from which we extract 
the following. 


" The Governor's House is a vast aud spleodid 
pile of ruins. It stands upon three ranges of terraces; 
the first of which is a slight projection, forming a finish. 
The great platform, or terrace above it, measures up- 
wards of 500 feet long, and 115 broad. It is encom- 
passed by a wall of fne hewn stone 30 feet high, with 
angles rounded, still in good preservation. In the centre 
of this platform, upon which trees and vegetation grow 
in profusion, stands a shaft of gray limestone in an in- 
clined position, measuring twelve feet in circumference 
and eight in height; bearing upon its surface no marks 
of form or ornament by which it might be distinguished 
from a natural piece. Near by is a rude carving of a 
tiger with two heads: also, I saw excavations near them 
with level curbings and smoothly finished inside, which 
are conjectured to have been cisterns or granaries. 
Along the southern edge of this platform are the re- 
mains of a range of small pillars, now broken and in 
confusion. 

* Upon the north-west corner of this platform is an 
edifice, which was, no doubt, from its location, connected 
with the Governor's House. It is the smallest of all 
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the ruins. Its ornaments are few and plain; the most remarkable of 
whieh is a continuous line of turtles, eut from stone of about a foot 
square, arranged nuder the cornices. . 

4 The south-west corner has connected with it two piles of loose 
stones, in tbe pyramidical form; one S0, and tlie other 100 feet 
high, the sides of the bases measuring about 200 feet. Their tops 
are broad platforms, over which, and down the sides, are scattered 
the remains of edifices, of which these pyramids were once probably 
the foundations. Here we found pieces of pottery, consisting of 
broken pieces of vases, aud supposed cooking utensils. 

** Upon the main terrace stands another of smaller dimensions, con- 
stitnting the fonodation of the Governor's House. The measurement 
of this terrace is 335 feet long, 32 broad, and 30 high, having a ma- 
jestie fight of stone steps, though considerably broken at the centre, 
in front of the entrance. 

“This majestie pile faces the east, is 272 feet long, 36 broad, and 
24 high. The whole building is plain (unlike those of Chi-Chen) 
from the base to the mouldings, whieh run through the centre over 
the doorwavs; above which, to the top, are ornaments and sculptured 
work in great profusion, and of the most rich, strange, and elaborate 
workmanship. It is divided into double ranges of rooms, from front 
to rear. Two of the principal are situated in the centre, 54 feet 
long, 10 broad, and about 19 high, with an angular ceiling, occupying 
one-half of the whole. ‘There are 14 other rooms in the front and 
rear; also, two rooms on each end, and one in front and rear of the 
two recesses, of abont one-half of tlie average size. 

“The interior of these rooms is sometimes covered with a beau- 
tiful hard finish, and at others presents a surface of uniform square 
blocks of sinvotli stone. The floors are of stone, covered with a hard 
composition, which, together with the stone is now much broken. 


Fa. 6.—Uamal Ruins.—(Moon light.) 


4 


Mr. Norman’s work contains a sheteh of the Maya language, and tlie 
latter portion is devoted to speculations on the population of Ame- 
rica, and on the history of the remarkable antiquities to be found in | 
different parts of the continent. The Maya language resembles the 
Chole, a language of Mexico, and is of very remarkable structure, 
the grammatical forms very much resembling the Eng ish, except that 


suffixes are used. A striking point is the use of auxiliaries with the 
verhs, a geoeral indication of the descent of a language trom one of 
richer forms. The assumption of what we may call the anxiliary 
state, is a remarkable and inexplicable philological phenomenon of 
which the instances are very frequent; and we may mention Anglo- 


Saxon and English, Hellenic-Greek and Romaie, Persian and modern | 


Persian, Sanskrit and Bengalee. We have neither had time nor 
opportunity to eompare the Maya language with many of the 
American continent, but we have with the Aymara (Peruvian) some 
of the Brazilian dialects, the Paraguay Guarani and Abipone and the 
Californian, and the result is no apparent resemblance with any of the 
languages but the Aymara. The Brazilian and Guarani are as elosely 
allied as Spanish and Portuguese, but seem to have no points of re- 
semblance with the others, and use attixes instead of suffixes. The 
Aymara, it is to be ubserved, is one very extensively spread in Peru, 
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“The lintels, whieh are of zuporte wood, are decayed and broken, 
to which, in a great degree, the falling of the walls may be attributed. 
The inner sides of the doorways are piereed, and hooks attached, 
whereon doors were probably swung. There are, also, apertures in 

| the walls, where beams rested, to support hammoeks, some of which 

' still remain, aud show the marks of the cords. There were no fresco, 

| or other painting or decorations of any kind in the interior of the 
building to be discerned. 

“The front presents the most remarkable architectural skill to be 
found about the building. The walls were of the most durable kind 
of limestone; and npwards of three feet thick, of fine hewn stone, 

laid with the greatest care. There were eleven doorways besides 
those of the recesses. The fioish of the angles, generally, was as 
smooth as though the material were eut with a sharp knife. 

* The ornaments were composed of small square pieces of stone, 

_ shaped with infinite skill, aud inserted between the mortar and stone 
with the greatest eare and precision. About two-thirds of the orna- 
ments are still remaining upon the facade. The most elaborate were 

over the centre or main entrance. These have fallen, and now are a 

heap of ruins at the base. One of them was a figure of a man, with 

a head-dress of feathers and tassels; part of which still remains, 

with lines of hierogtyphics underneath. The ground-work of the 

ornaments is chiefly composed of raised lines, running diagonally, 
forming diamond or lattice-work, over which are rosettes and stars; 
and, in bold relief, the beautiful Chinese border. 

** From the centre of the building to the recess, at the northern ex- 
tremity of the building, the ornaments have mostly crumbled off, and 
are now lving at the base in ruins; and the other parts, contiguous, 
seem ready to follow the example. The rear of this edifice is more 

. plainly fioished ; the main part of the centre has fallen. 

* Over the principal doorway are the 
remains of a female figure, in a sitting 
posture. The hands and legs have fallen. 
It has a fine head-dress of eap and tassels, 
and neek ornaments. The waist looks 
quite natural, and the whole was finely fi- 
nished. On each side of this figure was 
hieroglyphieal writing. The inner rooms 
of the centre of the Governor's House still 
show the places of exeavations, made some 
years ago, by the curate of Ticul? * * 

* À moonlight seene from the Gover- 
nor's liouse is one of the most enchanting 
sights I ever witnessed, The moon had 
risen abont half-way up from the horizen, 
and was now throwing its strong silver light 
over the whitened facade of our house. 
Castles, palaces, and falling pyramids were 
distinetly to be traced in the foreground. 
At a distance, walls and mounds, rising 
above the green verdure of the land, looked 
like à multitude of small islands ina ealm 
summet’s sea. All was quiet but the chirp 
of the cricket, or the occasional seream of 
some night-bird of the wuod. It was a 
seene of natural beauty such as I never 
have seen realized upon canvass of the ar- 
tist, or even in the pages of poetry.” 


and is spoken by the Canchis, Castas, Collas, Collaguas, Lupaeas, Pa- 
cases, Caraneas, Chareas, and others, being the native language of the 
Lupaeas. This language has been a good deal cultivated by the mis- 
sionaries, as the Maya has been, and a grammar of Aymara was pub- 
lished at Rome as early as 1603, the first Maya grammar appearing 


in 1550. The following words seem to show a resemblance between 
the two languages. 
Maya. alymara, 
Father hachyum Auquihana 
Mother hachnaa tayea 
Man uinic haquenaca 


In construetion there is also a considerable resemblance, the pro- 
nouns being suflixed to the other words. The following is an example 
of pronouns in the two languages. 


Maya, Aymara. 4 
My in pa, ana, nahasa 
| Ours ca cha, cass 
His u ru 
Theirs an ana 


1843.) 


The general resemblance between the Aymara and the Maya ap- 
pears in actual observation to be as close as that of two families of 
the Indo-European languages, but does not extend to general words, 
only to some of the simple words, and to construction. 

Into Mr. Norman’s speculations we cannot enter, but we cannot re- 
sist observing that the general evidence seems to bear upon the com- 
mon origin of the civilized races of America, and their relationship 
to the civilized races of the old world. When we trace the Indo-Eu- 
ropean languages up to their common stock, we find in the Sanskrit, 
Zend and Persian types, although many points of resemblance, many 
points of diversity, and perhaps no greater difference exists between 
the Japhetic, Semitic, and Hamitic languages, or whatever the clas- 
sification may ultimately be determined to be. It certainly is the case 
that although there is a distinct character of the Semitic * and Indu- 
European languages, that points of identity are to be discovered, 
while among the scattered people of the Pacific ocean, many relics of 
language are to be found, which may have a relationship with those 
two great divisions.? There is nothing, therefore, to countenance 
any departure in that respect from the testimony of the sacred records 
as to the common origin of the several human races. Supposing the 
American civilized races to have migrated from lranistan, their route 
might lay through sonthern Siberia (in which ancient and extensive 
monuments are to be found), across the Pacific to the Columbia, hy 
the course of that river to the valley of the Mississipi, thence through 
Mexico, to the western coast of South America. The cireumstance 
of a race not occupying the whole of a country, is frequently to be 
found in the migrations of the Indo-European nations. Thus it is 
questionable if Scandinavia and Treland were ever occupied by what 
Mr. Winning calls the Perso-Europeau races, who pushed out the 
Medo-European races. A subsequent Mongol invasion of the Ameri- 
can continent, taking a different route, might have supplanted the 
civilized population, and extended its settlements in the same way 
that is familiar to us in the history of Europe. But we must leave 
such speculations, and wait for the researches and labours of others 
to reveal that fossil history of America, which will yet be digged from 
its monuments, and collected from among the tribes of its children, 
secluded in mountain fastnesses. 


Marlin Chuzclewtt. London: 1843. 


It must be confessed that we seem to go altogether out of our way 
in bestowing any notice on a work of this kind; still, as Mr. Dickens 
treats the architectural profession rather cavalierly iu tliis new pro- 
duction of his, we feel ourselves called upon to be equally free with 
him, and must tell him, that, as far as they have yet been shown, both 
his Mr. Pecksniff and his Tom Pinch are errant caricatures—not only 
over-drawn, but ill-drawn—fantastic creatures of one who seems to 
mistake sheer extravagance for imagination. It now looks as if Mr. 
Dickens had been quite spoilt by success, and accordingly fancies that 
whatever he writes will be sure to take with the pubiic. So far, he 
may not be very much in the wrong, for we believe that had “ Chuz- 
zlewit" been given to the world without his name, it would have 
been pronounced ‘sad stuff." What should be character is only 
coarse caricature, and is laid on, not with the pencil of a master, but 
with a ¢rowel, Mr, Pecksniff might do for a * Gin-Palace?' architect, 
but for nothing better; and even then his barefaced hypocrisy, as 
blundering too, as it is barefaced, is perfectly gratuitous, and by no 
means a professional trait. We may therefore suppose, that such as 
it is, that character is intended as an individual portrait, the original 
of which we are quite unacquainted with. At all events, it is a 
higbly disagreeable and absurd one; and wholly destitute of proba- 
bility. It might be rendered a vehicle for wholesome satire, but not, 
we fear, by Mr. Dickens, for to say the truth, he appears to know very 
little either of architecture, or the profession. In fact, he evidently 
shirks the former, otherwise he would have shown up the absurdities 
of Mr. Pecksniff’s own designs, and would have let the public see 
what arrant humbug and quackery will impose upon it. Humbug, 
however, is by no means confined to the architectaral profession: at 
the present day there is more than enough of it, on the part of those 
critics, who would fain persuade us that we have got another Henry 


By Boz. 


1 We may note that we have observed great resemblance between the 
affixes and suffixes of the Hebrew and Arabic and the Magyar, and in the 
pronouns generally. 

2 ]tis curious to observe the wide spread of the roots mira (Sanserit), 
sea or water, and ship or skiff,—words perhaps which boast ot the most 
extensive diffusion; and admitting the seat of the human raee to be in Iran- 
istan, easily to be accounted for by the neighbourhood of the Euphrates and 
tbe Indus, the Persian Gulph, the Arabian and Caspian seas, 
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Fielding in Charles Dickens ; which we shall believe when we believe 
that Tom Moncrieff is a second William Shakspere.—After all, we 
may be mistaken in one very essential point,—namely, the authorship 
of the work: inasmuch as it professes not to be written, but merely 
edited, by Boz. Consequently he does not give it to the world as his 
own, and has probably merely been employed to lick into shape some 
other person's literary cub. 


Ancient and Modern Architecture. 
London: Firmin Didot, 1542. 


The interest of this work continues unabated. We find in the 
numbers before us, the Tower of the Giants at Gozo, Temple of Se- 
gesta, St. Vital at Ravenna, the Cathedral of Freyburg, the Certosa 
at Paira, the Mosques of Cordova, and Ebu Touloun at Cairo, and a 
Gallery in the Church of the Madeleine at Troyes. The twa plates 
of St. Vital and its details give as good an idea of that remarkable 
monument as could be desired, and also another remarkable monu- 
ment of very remote antiquity, the Tower of the Giants, is exten- 
sively illustrated. The designs seem, indeed, to be executed with 
that care which is requisite to give them value, as a work of re- 
ference. 


By M. Jurzs GairLHABAUD. 
Parts 4, 5,6, and 7. 


The Topographer and Genealogist. Part I. London: J. B. Nichols. 


This is a quarterly work, which takes up a good position in a field 
where much service is to be done. In the first article on the Earls of 
Lincoln, we recognize a spirit of critical research, which promises to 
do much good in the weed-abounding field of genealogy; hut we 
should have liked also a more comprehensive grasp of the historical 
bearings of the subject. The catalogues raisonnees of brasses, monu- 
ments, and new antiquarian publications, will prove invaluable to the 
amateur and student, and makes stores of informatien readily avail- 
able, which now require unnecessary labour to reach. If this work 
can bnt keep pace with the mass of scattered information constantly 
springing up on the subjects of its research, and present regular di- 
gests of them, as digests of cases are supplied to the legal profession, 
antiquarian and topographical studies will be very much advanced. 
We may notice a slight clerical error, by some mistake. Mr. Aker- 
man’s yaluable Glossary of the Wiltshire Dialect has crept under the 
head of works relating to Yorkshire. 


Part HF. London: J. B. Nichols. 


This number contains some examples of heraldic tiles, which per- 
feetly show the applicability of this material for such kind of decora- 
tion. It also illustrates a series of wall tiles from Malvern, and the 
curious tile from Worcestershire, bearing the following inscription 
here slightly modernized. 


Examples of Encaustic Tiles. 


“ Think, man, thy life may not aye endure— 
That thou dost thyself, of that thou art sure, 
But that thou keepest, unto thy factor's cure," 
And ever it avail thee, it is but adventure. 
Mr. Nash reads executor, but we should suggest factor or farcteur, 
an agent, by which the applicability of tlie text is equally maintained, 
and its language better preserved. 


BADEN-BADEN. 


The new Trinkáall, or Pump-room, by the architect Hubsch, at 
Baden, is spoken of in terms of very high commendation by a writer 
in a German periodical. “1! consider this building," he says, “to be 
one of the happiest specimens of architecture that have been pro- 
duced in our times. Delightfully situated, the structure itself is 
beautiful in its form and proportious, and unaffectedly expressive in 
character,—significant in design, and a el a tasteful medinm 
between unmeaning decoration on the one land, and bare and dry 
scantiness of it on the other." The building is raised on a boldly 
rusticated substructure, and consists of seventeen open arcades, whose 
flattened arches spring from columns, which last are uot according to 
any particular order, except that their capitals, being foliaged, par- 
take of the Corinthian character; but the columns themselves are of 


1 Care. 2 Chance. 
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shorter proportiens, and the angles of the abieus are eut off so mueh 
as to render that member oetagoual. The centre consists of five 
arches, resting on two ante and four columns, with steps leading up to 
it, and is erowued by a pediment with a bas-relief by Reich, a young 
sculptor now rising into eelebrity. The merits of the design must, 
however, be taken entirely upon trust, for there is very little amount- 
ing to description in what Ernst Forster says of it. Some partieulars 
that might easily have been stated are passed over altogether, not- 
withstanding that, for want of them, it is impossible to form any dis- 
tinet idea of the structure. There is, for instance, not a single dimen- 
sion given by which we might even guess at its size: nur is it even 
so much as said whether it is an edifice of any magnitude. We are 
again quite at a loss to understand whether the “seventeen arehes 
spoken of belong only to the principal elevation, or not. The 
* deseription," io short, is of that kind whieh, though it may be clear 
enough to those who have seen either tbe building itsell, or drawings 
of it, is unintelligible without such additional information,—a very 
common, but also a particularly provoking, fault. 


DREDGING AND DREDGING MACHINES, 


[The following communication describes a practice called radius 
cutting, which has been recently introduced intu several large dredg- 
ing operations. In this new process a lateral sweep, or cireular 
motion, is given to the ladder, or bucket frame, whiel swings upon 
its upper extremity as a centre, and in it» action imitates that of a 
seythe in mowing,— with tbis difference, that the scythe only cuts 
from right to left, whereas the buckets eut both baekwards and for- 
wards, which is the meaning of our correspondent when he says the 
machine ents in both traverses. According to the old systema of 
working, whieh our correspondent styles french cutting, the bucket 
fraure has only a vertieal motion, the effect of raising or lowering its 
inferior extremity by means of ropes and sheaves fixed at the bows of 
the vessel. The machine could only eut right forward iu straight 
lines, amd had to be huve np to its work or dropped down from it 
when the buekets had done their work in the axis of the frame. Our 
eorrespondent contends that the zigzag motion frum one entting posi- 
tion—that is, from one treneh to the other—is incuavenient, and veca- 
sions a loss of power; that the buekets eutting in trenches are very 
liable to eat in holes where the bottom is already suflieiently deep; 
and that after the dredging has been executed in parallel liues, there 
are still ridges left between the trenches which must be worked of 
by a rejetition of the process. At present we are not able to see 
clearly how the two latter of these objections are obviated hv the new 
system of radius cutting. However, we iusert the letter of our eor- 
respondent in full, aud shall he happy to receive further iuformation 
as to the working of this system.—Eb.] 


Sig—Having twice had to make out plans and speeifieations of new 
dredging machines for works where [ have beeu an assistant, I have 
bestowed a good deal of attention on this subject; and reeent aeei- 
dents to masonry where modes of eutting other than dredging have 
been adopted, have indueed me tu send you the following remarks 
ou tlie new system of "Radius eutting," which has been found so 
successful on one of the largest navigatiun improvements at present 
going on. 

In the ordinary method of “trench” eutting, the power applied to 
lead the maehine ahead into the eutting, has also to resist the reac- 
tion of the buckets: so that in the Dublia machines it was thought 
worth while to take the power from the engine. In the Clyde boats 
this process requires a great expense of manual labour, but Mr. Bald 
has taken the power from the engine in the newest machine* (No. 5). 

Now, in radius cutting, the ehain from the bow of the machine is 
not wound up while it is cutting, but is only shortened at each return 
uf the machine, which may be deseribed as swirging oa that ebain 
just like the “bob” ou a pendulum: the machine being led laterally 
to the entting by the side chams. These side chains are compara- 
tively easy to work, as the reaction of the buckets is mostly against 
the radius chain. 

. There is po more difficulty attending the use of these lateral chains 
in a harbour, or narrow navigation, than in “trereh” cutting, where 
eorresponding ehains, or "guys" are required to keep the machine 
———— 0 n C P NCMO LC 

1 No dredging machine is complete un:ess the work of heaving the vessel 
ahead be perioimed by the engine. [t is one of the most obvious applica- 
tions of thes eam power by which the machi; e js worked, and we Lelieve 
some of the earhest engines—for instance. those on ihe Caledunian Canal— 
were so contrived, as to be hove furward by the engine when required.—Ep. 
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in line, and these are necessarily used on both sides at once; whereas 
these lateral ehains are oaly tightened on one side,—namely, that on 
whieh the machine may happen to be traversing; and where it is 
required to lower them, to allow vessels to pass, they have only to be 
lightened up till the buckets fill again. 

In the old system of working the boat ahead, it has to stop when it 
has eut a trench, come back over the same ground, and be set again 
to commence cutting another treach; and after the requisite breadth 
is traversed, the machine must again work over the same breadth, in 
the same zigzag manner, to eut the "ridges" which were left between 
the *trenelhes." This is the most clumsy and unprofitable part of 
the system, as these ridges yield before the buekets when soft, and 
stand when hard, causing a continual raisiag aod lowering of the 
“ladder.” Any engineer may satisfy himself of this, by standing to 
see the soundings at the “well,” which are so irregular that half the 
full work is not performed: and there is no doubt of the immense 
loss, by the machine eutting in what is termed “holes.” 

All these evils are greatly reduced by working with a radius ebain. 
The maehine cuts ia both traverses, and earries the work clean before 
it. The surfaee of the bank ean be pared to any level, the maehine 
passing over the hollows and cutting only the heights, and so never 
wasting tine by dredging iu holes. 

There is no loss from taking the machine rapidly over the ground, 
when such might be required to keep the buekets full; but in the old 
system there would be a great loss in duing so, and paring only toa 
certain extent at eael run,—for the baeking of the machine is a dead 
loss of time. Yet though this loss is obvious, there might be a 
greater, from endeavouring to reduce it by keeping the buekets full 
the whole length of the treaen, for then they might get into holes; 
and if a machine continue to lift quiek stuff from a hule which may 
liappen to be near a bard part of the bank, it can do little good, as the 
hole, if very quick, fills up of itself, or may sooo be expeeted to 
colleet alluvial matter. 

Although it may be true, that, to cut or treneb a bank in the proper 
current, will, by changing the currents and eddies, remove it by a 
natural process; yet, as this is a point su difficult to hit upon, it is 
generally allowed, that, to get lorge stones and roeks taken up, and to 
cnt the surface fair, is the surest way of reducing a bank, and of leav- 
ing it in the condition least liable to “silt up.” 

It is with these views of the advantages to be derived from the 
judicious applieation of machines, that the preceding mode is brought 
under the eonsideration of yuur readers. 

There have been great improvemeats made in the maebinery by 
the practical engineer; but the civil engineer has not made any cor- 
responding advaneement in the working of the machine, although it 
is his right hand instrument, By attention to the workiug of the 
machine, much time and expease may be saved, whieh no improve- 
meat in mere eonstruetion of the machinery could ever effeet. Dredg- 
ing machines seem just to be put into the hands of their eaptains and 
engine-keepers, tu make the best of them. And it cannot be doubted 
that the performance of these machines might be greatly increased by 
improved applieation ; indeed, the improvements here described go 
far to prove this, as they effect a saving of at least one-fourth of the 
power. When men of science bestow due attention on the subject, 
farther advancement may yet be made, and the dredging maehine be 
found not only by far the most safe and expeditious, but also the 
cheapest mode of cutting. 

The difference of eonstruction in the machine for working on the 
radius prineiple is very little, and need only be made at the lower 
end of the bucket ladder. As the maehine is led side-ways to the 
stuff, the lower “tumbler’’ has no flanges, as io the ordinary tumbler, 
on which they are necessary tu assist in keeping the buekets from 
swerviog as they are pressed forward; but instead of the flanges 
there are “snogs” on the tumbler between the chaios to keep them 
on. it would be useless to notice other parts of the construction in 
this paper, as that is the eharaeteristic difference. The four erab 
winehes usually ereeted on the deek uf a mavhiue serve with a snatch- 
bloek to wiud the traverse chaius. 


30, Hope Street, Glasgor, 


W.C,, CE. 
21st March, 1343. 


Bey Rock LaianmorsE.— The monthly return frem this establishment for 
February takes notice of a lieavy sea upon the rock, trom the north-east, on 
the 14th and three following days, when the spray rose from 70 to 80 feet on 
the lighthouse tuwer. On eacti of these days, says the return, “ we felt the 
building tremble bat very little." Various of the travellers or boulder stones 
upon the rock have been shiite from “ Arnistun and Ulbster ” ledges to the 
west end of " Hope's" Wharf. The boulders connected with the “ Royal 
Burghs” have also Leen tossed about; one of these measures nine feet in 
length.— Caledonian Mercury, 


1843.] 


ABERYSTWYTH HARBOUR. 


Sin—In perusing ‘Blackford and Imray's Charts and Sailing Di- 
rections for St. George's Channel, 2nd ed.” lately published, at p. 40 
I find an account of this harbour as follows :—* Aberystwyth Harbour 
is a narrow creek, and not fit for vessels that draw above 9 or 10 feet 
water, and these must have spring tides to go over the bar." From 
the following account it will be seen what alterations have taken place 
through engineering skill, which has completely set aside the above 
description. 

The Harbour of Aberystwyth is situated in the bottom of the Bay 
ef Cardigan, terminated by Bardsey Island on the North, and Strumble 
Head on the South, and lies about 5 leagues E. N. E. from New Quay, 
but more immediately between two points of land, the Castle Hill on 
the North, and Alitwen on the South. Between these two points of 
land, the Rivers Rhydiol and Ystwyth empty themselves into the sea. 
Aberystwyth Harbour may be distinguished at some leagnes distance 
by Pen Dinas Hill, which rises steep on the south end, also by the 
ruinous castle near the town. 

The sea coast here about is nearly N.N.E. and S.S.W. by compass 
bearings; the prevalent winds from the W., and more especially from 
the W.S.W. produce the heaviest swells; for in that direction the 
Aberystwyth coast lies exposed to the fury of the Western Ocean. 

The Harbour, in ils original state, was probably only the mouth of 
a monntain river, the Rhvdiol, which, after a course of abont 20 miles 
through a slate stone soil, falls into the sea, The Rhydiol, like other 
mountain streams, is subject to sudden and violent floods, or freshes, 
during rainy seasons, and a great quantity of slate, gravel, and other 
matter is brought down the river by the effect of these freshes. The 
foregoing observations equally apply to the River Ystwyth. The 
Ystwyth having united its waters with the Rhydiol at the entrance of 
the Harbour, these two rivers maintain one common outfall, through 
the beach into the sea. The slate gravel brought down the rivers, 
and the beach that was bronght from the southward, acenmulated, and 
being thrown np by the action of the sea, a bank or bar was formed 
atlow water. 'This bar offered a constant obstruction to vessels, in 
their ingress and egress, and often caused great.destruction of life 
and property. 

Now to show what engineering has done. In the year 1838, the 
trustees commenced a substantial. new stone pier on the sonth side of 
tbe entrance of the harbour, to protect the harbour from the western 
gales, and to prevent the beach from accuninlating and forming a bar. 
This pier is now (1843) extended from the beach 260 yards in the 
direction of SSE and NNW, and as far as is completed, has fully an- 
swered their expectation. In the first place, it has stopped the pro- 
gress of the beach, and deposited the same al the back of the pier. 
Secondly, it has guided the rivers into a proper channel, by which it 
has caused a deeper channel to be formed, and removed the bar. 
Thirdly, instead of 9 or 10 feet water at spring tides, it has now ob- 
tained that height or more at the neap tides, and an average of 16 
feet at spring tides. Lastlv, it has removed that danger to vessels 
and mariners arriving or sailing or having to wait in the bay during 
the neap tides, for water to enter the harbour. The portion of the 
river Rhydiol and the harbour at high water, occupy an area of about 
20 acres. On the pier is erected a powerful capstan, supplied with 
ropes, and a slore liouse ; and about 400 yards to seaward off the end 
of the pier, are moored two large transporting buoys, lying iu 44 fa- 
thoms low water spring tides, for vessels to moor to or warp from, 
and every facility is reudered vessels making or leaviug this port, by 
signals and lights at tide times; it is now considered by all mariners 
that visit this port to be the best tidal harbonr in the principality, 
when, but a few years since, it was the worst. 

Vessels visiting this port can be supplied with every accommo- 
dation for repairing, &c., there being two ship-building departments, 
a rope walk, and sail makers, also bar and block warehouses. The 
markets are well supplied, and sufficient stores can be obtained. 

An OLD SUBSCRIBER. 

Aberystwyth, March 1st, 1813. 


STEAM POWER. 


Sin —Thlie detailed table of the values of the different degrees of 
expansion in the engines of the Great Britan, which appeared in the 
March number of this Journal, afforded me much pleasure, since they 
will tend to produce a conviction of the advantages in the minds of 
owners of steam boats, who might disregard the form in which it bas 
been already advocated in your pages. 
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In consequence of an inadvertent change of my expressions from 
* a cubic foot of water expended as steam, is equivalent to one horse 
power per hour,” to * the evaporation of a cubic foot of water is equal 
io one horse power," you appear to have overlooked the limits I 
intended to applv to the assertion. The werds in italies, which had 
been nsed in a few lines above as “ expended as steam in the cyl nder," 
were inserted to exclude the power dne to expansive action, as well 
as the waste, Ist, in blowing off, 2nd, at the safety valve, 3rd, clear- 
ance steam, and 4th, cooling. I lappened to ronghlv estimate these 
losses at 11b. of water for an expenditnre of 71b. of water as “dense 
steam" doing work in the eylinder, while the communication with the 
boiler remained open, making the boiler evaporation identical with 
your assumption: and I feel assured vou will grant me permission to 
refer to this charge of inaccuracy, and to the standard of horse power 
assumed in my remarks on nominal horse power in the Nautical Ma- 
gazine. 

I merely followed Tredgold in the assumption that steam of atmo- 
spheric strength will produce 3,690,000 Ib. pressure one foot high, and 
consequently maiptain during one hour, a gross power on the piston of 
60,00) lb. one foot high; and I apprehend this assertion is equailv true, 
with a slight increase for higher steam, and a slight decrease for steam 
below the atmosphere for the “ dense steam” not worked expausivelv. 

As a secondary assertion I added “this gross power is capable of 
producing 33,000 Ib. on the connecting red," and perhaps in the best 
engines from 40 to 50 per cent. more, still it is not competent ta pro- 
duce an excess of 75 per cent., aud mneh less an excess of cent. per 
cent. as due to 14 Ib. net pressure, which amounts to 65,0001b. per 
minute. J 

This standard of 60,900 Ib. gross pressure L had understood has 
been occasionally used, or been recommended to be nsed, by civil 
eugineers in contracts, to prevent disputes with engine makers re- 
specting the excess of power above nominal horse power to be sup- 
plied, aud it seems a fair mean. Moreover, it meets the difficulties 
arising from higher steam, and the reduction of power due to expan- 
sion, and it is equally applicable to non-condensing engines (the esti- 
mate of horse power of these engines seems somewhat undefined). 

The employment of an indicator, the value of which yon have ad- 
verted to, is obviously required in estimates of the above nature ; and 
though well adapted as a standard of comparative power and coal 
consumption, yet nominal horse power might still be used as a men- 
sure of the size of the engine: which seems a good commercial unit, 
of the same value as the diameter in inches, of the cvlinder used in 
Cornwall, where the loads vary from 51b. to 161b. per square inch, 
and the strokes from 2 to 11 per minute in large engines. 

Accustomed to refer to the “work performed "* or duty, 1 concur 
entirely in the appeal to the “work to be done” by the engines of the 
Great Britain, especially as I anticipate the most favourable results 
from the mode in which tlie designers of the Great Britain have 
availed themselves of the condition that their capacities increase in 
a faster ratio than the areas ol the midship sections of vessels. 

J have the honour to remain, Sir, 
Your's, obediently, 
Joun S. Enys. 


March 10th. 


INSTITUTION OF CIVIL ENGINEERS. 
Jan. 10.—The Prestoent in the Chair. 


Tur business of the meeting was commeaced by reading an abstract of 
Mr. Davison’s paper (No. 539) describing the mode adopted for sinking a 
well at Messrs. Truman, Hanbury, Buxton, and Co.’s Brewery, which was 
published io the minutes of proceedings of session 1842, p. 192, and the fol- 
lowing observations were made. 

Mr. Braithwaite described the difference between the method employed in 
sinking the well for Messrs. Truman and Co., and that for Messrs. Rad and. 
Co. In the former the bore was small, and would therefore only praduce as 
much water as was procured from the veins through which it passed ver- 
tically, while the latter, hy its larger diameter, permitted lateral galleries tn 
be driven in the direction of the fissures in the chalk: thus forming feeders 
for the well, and at the same time capacious reservoirs wherein the water 
accumulated when the pumps were not at work. 

He attributed the comparative failure at Messrs. Truman’s to errors in the 
mode of sinking: the length of the cylinders which had been attempted 
to be forced down was too great, and the lateral pressure had prevented 
them from reaching the chalk, so that when the pumps were set to work au 
undue qnantity of sand was drawo up with the water, cansing a cavity be- 
hind the brick-work, which at length fell in. The water having been 
pumped aut to a lower level than was proper, the equilibrium between the 
water and the sand around the cylinder had been disturbed, and the “blow ” 
of sand had eusued. 

The New River Company had been advised to sink a well of suflicieut 
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diameter to enable them to excavate lateral galleries, but they bad sunk 
their wellin the Hampstead Road, of a small diameter, as described in the 
paper hy Mr. R. W. Mylne, published in the third volume of the transactions 
of the Insttuition;? and although fissures had fortunately been traversed, 
which gave an ample supply of water, many of the difficulties encountered 
would, he contended, have been avoided by adopting the larger diameter, 
and sinking the cylinders into the chalk, before the pumping was com- 
menced. 

The supply of water at Messrs. Reid’s well had been sensibly affected by 
the recent proceedings at the Hampstead Road well, which was now being 
constantly pumped in order to sink it deeper. 

Mr. Davison explained that a bore of small diameter had been adopted, 
because it was calculated that a supply of water, sufficient for the wants of 
the brewery, would have been obtained by it. The excavation to within five 
fect of the chalk was suggested by the sudden dropping of the cylinder. He 
believed that when (coutrary to his express instructions) the level of the water 
was reduced by pumping to below a given point, the sand from beneath the 
oyster-bed rushed in to restore the equilibrium within the cylinder, and thus 
caused the difficulties which he had to contend with. 

During the last year the pumps had been at work 1616 hours, in which 
time 300,000 barrels, or 50.000 tons, of water had been drawn from the 
well. 

Mr. Farey believed that the casualties in well sinking, generally arose 
from the sources which had beeu mentioned. Mr. Woolf encountered them 
when sinking the well at Messrs. Meux’ (now Messrs. Reid's) brewery. The 
pumping up of sand with the water was there carried to such an extent as to 
cause an accumulation of sediment two feet deep iu the liquor back, in 11 
days, and ultimately the new well broke into the old one adjoining it. 

Mr. Braithwaite explained, that, in the year 1814, the well at Messrs. 
Meux was pumped “ to clear the spring," which caused a cavity of nearly 40 
feet deep from the sides of the well, and endangered the stability of the 
buildings around. Pilcs were therefore driven to support the upper ground, 
and upon them the brick steining was carried up. lf the cylinders had in 
the first instance been carried down to the chalk, before the pumping had 
commenced, this accident would not have occurred. 

Mr. Vignoles remarked that the same question, as to the relative merits of 
boring or siukiug, had been discussed at Liverpool, for wells in the red 
sandstone, and in practice it had universally heen found that, by the latter 
system, the hest supply of water had beeu procured, particularly when side 
drifts had been made. 

Mr. Mylne said that the works at the well in the Hampstead Road, which 
had been repeatedly stopped from accident, were now resumed as an experi- 
ment; tbe quantity of water obtaiued was more than conld be drawn by a 
pump 12 inches diameter, 6 fcet stroke, making 10 strokes per minute 
(= 294 gallons per minute). The spring was strnck at ahout 234 feet 
below the surface of the ground, and when the engine was regularly at work, 
the water generally stood at within 20 feet from the bottom of the well. 
He coincided in the opinion of the advantage of a well of large diameter 
over one of small bore, as it permitted side excavations ta be made in scarch 
of water. This plan had been pursued with success at Brighton. 

Mr. Taylor observed that another of the advantages of the large diameter 
was, that the proceedings could be watched, and accidents could be more 
readily remedied; the opinion of all practical miners was, that the large 
diameter was cheaper, as well as better, than the small bore. 

Mr. Clark promised an account and drawings of a well now sinking by 
him at the Royal Miut. The advantages of a large diameter were manifest 
to all practical meu, particularly when the augur or “ miser " was used, as it 
enabled the operation to be continued without pumping; the cylinder, in 
lengths of not more than 30 feet each, followed the “miser” down regu- 
lerly, and as soon as they reached the chalk, the operatian was cousidered 
sale; and as the “ miser" did not excavate more than was due to the area 
of the cylinder, the equilibrium between the water within and the sand 
without the cylinder was never disturbed. In a well sunk by him at Messrs. 
Watney's distillery, the cylinders were 11 feet diameter; the * miser" used 
was 5 feet diameter, and was turued by twelve men at a time. 

Mr. Braithwaite concurred in the advantages of using the '*miser;" he 
invariably employed it, and geuerally with success. 

Mr. Farey believed that the augur or “miser” was first used in this 
country by the late Mr. Vulliamy,? of Pall Mall, for sinking an -Artesian 
well, into which there was an irruption or blow of sand, the effect of which 
was only overcome by this instrument. 


— 


“ An Experimental Inguiry as to the Co-efficient uf. Labouring Force in 
Overshot Water-wheels, whose diameter is equal to, or exceeds, the total 
descent due to the fall; and of Water-wheels moving in circular Channels.” 
By Rabert Mallett, M. Inst. C. E. 


This Paper is partly mathematical, and partly experimental. The investi- 
gation which it details, the results of which are given in ten tables of experi- 


1 Trans. Inst. C. E., vol. jii. p. 229. 

2 Vide Nicholson's Journal of Philosophy, vol. ii. p. 266,—'* An Account of 
the means employed to obtain an Overflowing Well at Norland House in 
1794,” by Benjamin Vulliamy. 
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ments, had in view principally to obtaiu the definite solution of the following 
questions. 

Ist. With a given height of fall and head of water, or in other words, a 
given descent and depth of water in the pentrongh, will any diameter ‘of 
wheel greater thau that of the fall give an increase of labouring force (i.e. a 
better effect than the latter), or will a loss of labouring force result by so 
increasing the diameter? 

2nd. When the head of water is necessarily variable, under what con- 
ditions will an advantage be obtained by the use of the larger wheel, and 
what will be the maximum advantage ? 

3rd. Is any increase of labouring force obtained, by causing the loaded arc 
of au overshot wheel to revolve in a closely fitting circular race, or conduit ? 
and if so, what is the amount of advantage, and what the conditions for 
maximum effect ? 

The author briefly touches upon the accepted theory of water wheels, the 
experimental researches of Smeaton, and the recent improvements in theory, 
due to the analytic investigations of German and French engineers. 

Smeaton, in his paper on water wheels, read to the Royal Society in May, 
1759, and Dr. Robison, in his treatise on water wheels, lay down as a fixed 
principle, that no advantage can be obtained by making the diameter of an 
overshot wheel greater than that of the total descent, minus so much as is 
requisite to give the water, on reaching the wheel, its proper velocity. 

The author, however, coutends that while the reasoning of the latter is 
inconclusive, there are some circumstances which are necessarily in favour of 
the larger wheel, and that conditions may occur in practice, in which it is 
desirable to use the larger wheel, even at some sacrifice of power; and that 
hence it is important to ascertain its co-efficient of labouring force, as com- 
pared with that of the size assigned by Smeaton for maximum effect. 

The author states, first, the general proposition, * that the labouring force 
(^ travail" of French writers), or '* mechanical power" of Smeaton, of any 
machine for transferring the motive power of water “ is equal to that of the 
whole moving power empluyed—miuus the half of the ris riva lost by the 
water on entering the machine, and minus the half of the vis viva due to the 
velocity of the water ou quitting it." Ile deduces from the theory, the 
following results, coinciding with the conclusions obtained by experiment. 

lst. If the portion of the total descent passed through by the water before 
it reaches the wheelbe given, the velocity of the circumference should be 
one-half that due to this height. 

2nd. if the velocity of the circumference be given, the water must descend 
through such a fraction of the whole fall before reaching the wheel, as will 
generate the above velocity. 

3rd. The maximum of labouring force is greater, as the velocity of the 
zd isless; and its limit theoretically approaches that due to the whole 
all. 

General equations are given, expressing the amount of labouring force iu 
all the conditions considered, and their maxima. 

One of the principal advantages of using an overshot wheel greater in 
diameter than the height of the fall, is the power thus afforded, of rendering 
available any additional hcad of water occurring at intervals, from freshes or 
other causes, by admitting the watcr upon the wheel at higher levels. 

The first course of experiments is dedicated to the determination of the 
comparative value of two water wheels, one of whose diametcr is equal to 
the whele fall, and the other to the head and fall, or to the total descent; 
by the head, being in every case understood, the efficient head, or that dne 
to the real velocity of efilux at the shuttle, as determined according to Smea- 
ton's mode of experimenting. 

The apparatus employed in this research consisted of two accurately made 
models of overshot wheels, with curved buckets. These were made of tin 
plate, the arms beiug of brass, and the axles of cast iron. Special contri- 
vances were adopted to measure the weight of water which passed through 
either wheel during each experiment, to preserve the head of water strictly 
constaut, and to determine the number of revolutious, and tbe speed of the 
wheels. 

One wheel was 25:5 iuches diameter, the other, 33 inches diameter. The 
value of the labouring force was determined directly, by the elevation nf 
known weights to a height, by a silken cord overa pulley; the altitude 
beiug read off on a fixed rule placed vertically against a lofty chimney ; and 
in other experiments, relatively by the speed of rotation given to a regulating 
fly or vane. The depth of the efficient head was 6 inches in all cases. 

The weight of water passed thraugh either wheel in one experiment, was 
always 1000 pounds avoirdupoise. 

All the principal results given in the tables accompanying the paper, are 
the average of five good experiments; from the large scale upon which these 
were condueted, the accurate construction of the apparatus, and the care 
bestowed upon the research, which was undertaken with refercuce to an 
actual case in the author’s professional practice, he is disposed to give much 
confidence to the results. 

The weight of water contained in the loaded arc of each wheel is accu- 
rately ascertained. and in the tables which accompany the paper, the resnlts 
of the several experiments are given at length. 

The velocity of the wheels, under different circumstances, is carefully 
noted and discussed with respect ta the maximum force. 

The anthor next ascertains the value of the circular conduits, and states 
that generally, in round. numbers, there is an economy of labouriug force, 
amonnting to from S to 11 per cent. of the power of the fall, obtained by 


! the use of a conduit to retain the water in the lower part of the buckets of 
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an overshot wheel, whose diameter is equal to the fall The velocity of a 
water wheel working thus, may vary through a larger range without a ma- 
terial loss of power, and a steady motion is continued to a lower velocity 
than when it is working ia a free race. 

The anthor finally arrives at the following general practical conclusions :— 

lst. When the depth of water in the reservoir is invariable, the diameter 
of the water-wheel should never be greater than the entire height of the 
fall, less, so much of it as may be requisite to give the water a proper velo- 
eity on entering the buckets. 

2nd. When the depth of water in the reservoir varies considerably and 
unavoidably in depth, an advantage may be obtained by applying a larger 
wheel, dependent upon the extent of fluctuation and ratio in time, that the 
watcr is at its highest and lowest levels during a given prolonged period; if 
this be a ratio of eqnality in time, there will be no advantage; aud hence, 
in practice, the cases will be rare when any advantage will obtain by the use 
of an overshot wheel, greater in diameter than the height of fall—minus, 
the head due to the required velocity of the water reaching the wheel. 

3rd. lf the level of ihe water in the reservoir never fall below the mean 
depth of the reservoir, when at the highest and lowest, and the average 
depth be between an eighth and a tenth of the height of the fall, then the 
average lahonring force of the large wheel will be greater than that of the 
small one; aod it will of course retain its increased advantage at pcriods of 
increased depth of the reservoir. 

Dr. Robison’s views, therefore, upon this brauch of the subject, should, he 
contends, receive a limitation. 

A positive advantage is obtained by the use of the conduit varying with 
the conditions of the wheel and fall, of nearly 11 per cent. of the total 

ower. 
5 The value increases with the wheel’s velocity up to 44 feet per second, or 
to 6 feet per second, in large wheels. Hence, he argues, that it is practicable 
to increase the efüciency of the best overshot wheels, as now usually made, 
at least 10 per cent. by this application. ‘rhe only objections urged against 
the use of the conduit are of a practical character, relating to the difficulty 
of making it fit close, of repair, &c.; but however these may have applied 
to the rude workmanship of the older wooden wheels, with wood or stone 
conduits, they are naimportant, as referring to modern water-wheels made of 
iron. The conduits may be also made of cast-iroo, provided with adjusting 
screws, and hence of being always kept fitting, readily repaired, and capable 
of being withdrawn from the circumference of the wheel in time of frost, &c. 

The paper is illustrated by a drawing, showing the elevation and partial 
sections of the experimental apparatus, aod a diagram showing the full size 
of the loaded arc of each model. 

Mr. Farey observed, that the result arrived at by the experiments, appeared 
to correspond nearly with those recorded by Smeaton, who had experi- 
mented upon, and used practically both kinds of wheels. The buckets of 
the model wheels used in the experiments did not appear to be of the best 
form, and they were entirely filled with water; hence an apparent advantage 
had been obtained, by the use of the circular conduit to retain the water in 
the buckets. But that would not be realized in practice, for as the form of 
the bucket regulated the point at which the water quitted it, and it was the 
practice of the modern millwrights to make the wheels very broad, in order 
that the buckets should not be filled to more than one-third of their depth, 
the circnlar conduits became less useful, and in fact were now seldom used. 
Smeaton's practice was, to entirely fill the buckets with water, but he never 
adhered to the slow velocity of revolution which he recommended theoreti- 
cally in his paper to the Royal Society. 

Mr. Fairbairn had adopted broad wheels with an improved form of bucket, 
partially filled, and had obtained a more regular motion, particularly at high 
velocities. : 

Mr. Farey promised to present to the Iastitutiou, a copy of the method of 
calculation adopted by Smeaton for water-wheels. 

Mr. Taylor corroborated Mr. Farey’s statement of the advantage of using 
broad wheels, with the buckets of a fine pitch and partially filled ; circular 
conduits then became unnecessary : this was practised among the millwrights 
in North Wales with eminent success, and a velocity of six feet per second 
was given to the wheel. 

Mr. Homersham believed that in Smeaton's latter works he increased the 
velocity of his wheels to six feet per second. 

Mr. Rennie gave great credit to the author for the ingeauity of the appar- 
atus with which the experiments were tried, and for the clearness of the 
tabulated results; but owing to the necessary limited size of the model 
wheels, he feared the results could not be relied npon for application in 
practice to large wheels. The experiments of Borda, Bossut, Smeaton, 
Banks and others, were all liable to the same objection. 

The best modern experiments are those by the Frankliu Institute, by Pon- 
celet, and by Morin. 

The result of these might be taken thus: 


Undershot wheels, the ratio of power to effect varied from 0:27 to 0-30 


Breast wheels ^ on i » 0:45 to 0:50 
Overshot wheels " 3i 5 0°60 ta 0:80 
Average m d » a 0:60 


The velocity of the old English water-wheels was generally about three 
feet per.second ; the American wheels four feet, and the French wheels six 
feet: this latter speed was now adopted by the best millwrights in Englaud. 
Mr. Hughes, at Mr. Gott’s factory at Leeds, and Mr. Fairbairn, had found 
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advantage from it; the latter also bad a particular contrivance for carryiag 
off the air freely from the buckets. 

It was important to regulate the thickaess of the sheet of water running 
over the shuttle upon the wheel; four to five inches was found in practice 
ta he the maximum depth allowed. 

The object being to ntilize the greatest height of fall aod the greatest 
available quantity of water, by means of properly constrneted openings and 
such sluice-gates as were first introdnced by the late Mr. Renoie for the 
breast-wheels constructed by him, iustead of penning up the water in a 
irough, it was made to flow in a sheet of regular thickness over the top of 
the shnttle, and by a self-regulating apparatus to adjust itself at all timcs to 
the height of the water; thus obtaining the advantage of the full height of 
the fall at its surface, and obviating the necessity for the apparatus proposed 
by Mr. Mallett. 

Mr. Mallett begged to dissent from the validity of the objections which 
had been made to the practical value of his expcriments. With respect to 
the form of the bucket, that used by him could not, he contended, be called 
a had form, although it might be susceptible of improvement; but as the 
experiments were altogether comparative, it was forcign to the question 
whether the form was bad or good, the same having been used in both 
wheels. 

As it was shown that a certain relation subsisted between two water 
wheels with the same total descent, but with different diameters, as to their 
co-efficient of labouring force, a proportional relation would exist with any 
worse or better form of bucket. The results considercd as absolnte measnres 
of effect, being obtained with a form of bucket which approached nearer to 
the best forms now in use, than did those of Smeaton or any other experi- 
menter, were more applicable to modern practice, and therefore he must con- 
sider his resnlts, as not, without utility. 

With regard to the custom of only partially filliug the buckets, it must be 
remarked that buckets of the best forms begin to spill their contents before 
arriving at the lowest point of the loaded arc; the partial filliog could, 
therefore, only palliate the evil which the circular condnit was designed to 
remedy. He must, however, contend that a positive disadvantage attended 
the partial filling. A permanent loss of fall was produced eqnal to the 
distance between the centres of gravity of the fall, and of the empty portions 
of the top bucket at the moment it had passed the sluice; this distance 
could be but little varied by the fineness of pitch of the bucket, and depended 
more upon the depth of the shroudiog. That there was a constant loss of 
labouring force hy a practical diminution of the effective leverage, or a re- 
duction in the * moment" of the loaded arc. That as the wheel revolved, 
the centre of gravity of the fluid contained in each bucket, as it approached 
the lower portion of the loaded arc, was transferred to a greater distance 
from the centre of motion even before the contents commenced spilling ; but 
the angular motion of the centre of gravity of any one bucket was at first 
that due to its distance from the centre of motion of the wheel, or to its 
radius; and as the radius increased, a greater angular velocity would be ac- 
quired by the water which had changed its position on approaching the 
lower point of the wheel; bnt this increased velocity was given at the ex- 
pense of the power of the wheel, and hence a partially filled bucket would, 
he contended, be always attended with a loss of labouring force. To the 
last objection, a full bucket was not liable. 

From all these reasons, he felt justified in concluding, that the use of the 
circular conduit was more advantageous than the practice of partially filling 
the huckets. 

With respect to the shuttle delivering the water over the top, where the 
head of water and the fall were constant, no advantage could be obtained by 
the use of a wheel greater in diameter than the total descent; it was assumed 
that this form of shuttle would be used in order always to deliver the water 
as high as possible upon the periphery of the wheel; but the qnestion was, 
“Tf the head be variable, what should be the diameter of the wheel to se. 
cure the best effect?" The paper showed that a wheel whose diameter was 
equal to the total descent, when the head was a maximum, did not always 
give the greatest average labouring force. The question was therefore inde- 
pendent of the sort of shnttle used; it assumed the power of always admit- 
ting the water upon the wheel at the highest point of the total descent, and 
sought to establish the best relation between the diameter of the wheel and 
the whole descent when the head alone was variable, according to given 
conditions. The results of this part of the investigation, theretore, while 
they admitted the full value of Mr. Rennie's shuttle, went further, and 
pointed ont the limits of its useful application. 

He was fully aware of thc prejudice which existed against the circular 
conduit, and once participated in it; but his attention had been forcibly 
drawn to it in his practice, and having used them very beneficially upon 
wheels of 40, 50, and 60 horses’ power, which he had constructed for mining 
purposes, he wished to draw the attention of the profession to the considera- 
tion of their practical merits when adapted tn good wheels. 


ENcusH Marrir.—A bed of variegated marble has been discovered in a 
limestone quarry, belonging to George Pybus, Esq., of Middleton Tyas, near 
Richmond, Yorkshire. A small piece has been dressed by a skilful workman ; 
the polish is beautiful, and the marble seems likely to be brought into gene- 
ral use. 
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THE PYRAMIDS OF GIZEH. 


At the Royal Institute of British Architects, on the 6th ultimo, a letter 
was read from Mr. Perring, containing some remarks on the great Pyramid, 
accompanied by a model. 

** The model is on a scale of 30 ft. in the inch, and represents the pyramid 
in its original condition,—that is, immediately after the sarcophagus was 
placed therein, and before the passages were filled with stone blocks closing 
the entrance. From an examination of the ancient Egyptian cubit now 
remaining, T deduced the length to be 1:713 English feet, divided into four 
palms, each of seven digits. This measure, when applied to the pyramids, 
agrees as closely as to render its correctness certain, and I proceed to men- 
tion a few of the more obvious results in tbe edifice before us. The base 
covered a square of 448 cubits on each side, which, from a statement of 
Pliny, I take to have heen equal to eight Egyptian jugera, or acres; and this 
supposition is somewhat confirmed hy finding the second pyramid would then 
cover seven, and the third, one and three quarters of these supposed jugera, 
and so on with the other pyramids of Egypt. The height of the great pyra- 
mid uppears to have been 280 cubits, being a proportion of height to side of 
base of 5 to 8; and I may here mention that several other pyramids have 
the same proportions. This gives the following ratio on a direct section: 
As half the base is to the perpendicular height, so is the apotheme, or slant 
height to the whole base; or for each side it may be thus stated as 


Rad ; Tang: : Sec: 2 Rad. 


* Sir Jobn Herschel having the angles only of the pyramids and their pas- 
sages before him, gave his decided opinion that they were “ not connected 
with any astronomical fact, and probably adopted for architectural reasons ;” 
and the knowledge of the above proportions will I think lead to the same 
conclusion ; for with the most solid and enduring shape possible, the bnilders 
obtained a mathematical symmetry which no other proportions could give. 
Although this pyramid was nearly 480 feet in perpendicular height of solid 
masonry, the pressure of the enormous mass is so distributed, that the lower 
courses have only to sustain about 25,000 1b. on the square foot, whilst the 
materia] is equal to at least 1,100,000 1b. ; therefore it is evident that the 
main ohjects of the urchitect—viz., stability and eternal duration—were well 
effected. The inclination of the entrance passage of the Brent pyramid was 
regulated by a proportion of 2 to 1: that is, two feet horizontal to one fout 
perpendicular, 

“ The same mode of regulating the angles is observable in every instance ; 
thus where inclined blocks were used to cover an apartment, a certain por- 
tion of the width of the room was taken for the rise or pitch: as in the 
qneen's chamber, where the rise is a third of the width of the apartment, 
and also the angle of the nir passages leading from the king's chamber to the 
exterior, have a rise of one perpendicular to two horizontal. From finding, 
in every case, that the aagles were thus regulated, I bave came to the con- 
clusion that the Egvptians, at the time of the erection of these mighty 
monuments, possessed no knowledge of the division of the circle into 
degrecs, bnt that their angles were regulated by the proportion of base to 
perpendicular height; in fact, the tangential measure of the angle, and not 
its abstract measurement. That they learned to divide the circle into 
degrees at a later period is highly probable, as they were celebrated for their 
astronomical knowledge. 

* ]n every part of the pyramids evidences of premeditated and careful de- 
Sign are apparent; hut my present purpose is to draw attention to the more 
striking points in the great pyramid only. The situation of the apartments 
in the pyramid appear to have been regulated as follows — 


Height from base (external) to floor of passage of queen's 


chamber ge an od us as 40 cubits 
From the above to floor of king's chamber, or principal 

apartment .. ao m a oe 5 40 « 
From the above to top of upper chamber... me an xD G 


From the above to apex of pyramid E os JD S 


Total 280 cubits 


Making 280 cubits in perpendicular height, as above stated. The floor of 
the subterraneous apartment was also 60 cubits below the base of the 
pyramid." 


ROYAL COMMISSION OF FINE ARTS. 


Yer Majesty's Commissioners hereby give notice :— 

1. That the cartoons or drawings intended for competition, according to 
the notices published in April and July, 1842, will be exhibited in Westmin- 
ster Hall, whither they are to he sent between the hours of 10 aud 5 on any 
day, Sunday excepted, during the first week in June next, when agents will 
be in attendance to receive them; but no drawing will be received after 
Wednesday, the 7th of June. 

2 Each candidate is required to put a motto or mark on the back of his 
drawing, and to send, together with his drawing, a sealed letter containing 
his name and address, and having on the ontside of its cover a motto or 
mark similar to that on the back of the drawing. The letters belonging to 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[APRIL, 


the drawings to which no preminm shall have been awarded will he returned 
unopened. 

3. The title of the subject of each drawing, together with the quotation, 
if any, to illustrate it, must be affixed either to the back or front of the 
drawing. 

4. Each drawing is to be sent upon, or accompanied by, a stretching- 
frame; but no ornamental frames in addition to the stretching-frame will be 
admissible. 

5. The artists or their agents may attend to examine the works sent by 
them, and to re-stretch such drawings as shall have been detached from 
their stretching-frames and rolled for the convenience of carriage. 

6. No drawing will be allowed to be re-touched after having been received, 
except to repair an injury occasioned by accident, and then only by the artist 
himself. 

1. Every possible care will be taken of the works sent, bnt in case of in- 
jury or loss, the commissioners will not be responsible. 

8. All the drawings will be exhibited, and catalogues will be published. 

9. The names of the judges appointed to award the premiums will be 
made known. 

By command of tbe Commissioners, 
< Whitehall, March 24. C. L. EASTLAKE, Secretery. 


THE NEW HOUSES OF PARLIAMENT. 
REPORT FROM THE SELECT COMMITTEE. 


That the committee have met and considered the subject-matter to them 
referred, and have examined witnesses, and have come to the following reso- 
lution, viz.: That considering the great inconvenience of the present House 
of Lords, and that such inconvenience will be greatly aggravated by the pro- 
gress of the new buildings before the commencement of the session of 1844, 
no delay should take place in the building and preparing the new Ilouse of 
Lords beyond what is absolutely required for the safcty of the work; that the 
architect be directed so to conduct his operations as to secure the occupa- 
tion of the new House of Lords, with temporary fittings, at the commence- 
ment of the session of 1844; that in case the architect in the progress of 
the work of the new House of Lords shall find that more time will be 
required in consequence of any apprehension of injurious consequences to 
the building, he shall report the same to the Commissioners of her Majesty’s 
Woods aud Forests, in order that such report may be communicated to this 
house in due time; that it does not appear to the committee that it is 
advisable that any alterations in the ventilation of the present llouse of 
Lords, which would lead to additional expense, should be adopted ; and the 
committee have directed the minutes of evidence taken before them to be 
laid before your Lordships.— Marc 13. 

À return made to the House of Commons, published 27th ult., states that 
the total amount already expended for building the new llouses of Parlia- 
ment is £380,483 10s.; the amount voted has been £138,500, and conse- 
quently .£58,016 10s. is in hand nnexpended, which will be required for 
works now in progress of completion. It is estimated that a further sum of 
£578,424 12s. 9d. will be required to complete the buildings. The total 
amount of Mr. Barry's estimate will therefore be £1,016,924 12s. 9d., be- 
sides what will he required for completing the landing-places, making good 
the pavings, furniture, and fittings, and for decorations by works of art. 

The House of Commons, on the 27th ult., voted an additional grant of 
£140,000 towards the works. 


NEW INVENTIONS AND IMPROVEMENTS. 


DREDGE'S SUSPENSION BRIDGE. 


Tue very economical, simple, and powerful principles of the lever in the 
construction of bridges, may be illustrated thus. A bridge is two arms 
united at the ends of the chains, the centre, where weight begins and in- 
creases from thence progressively, as the chains increase in magnitude and 
power to the points of suspension. This is effected by an oblique instead of 
a vertical connection of the platform to the main chains, which fixes all 
horizontal force in the horizontal line, and gives to the stability of a hridge 
the most valuable assistance, as is proved by the numerons bridges already 
erected upon the principle in various parts of Great Britain. 

Its truth may also be easily understood by the following experimeuts. 
Cut the chains in the middle and the hridge will stand as firm as ever, there 
being no strain there; then cut the platform in the middle and it will be 
separated into two independent brackets, each supported by the chains aud 
the strength of the horizontal line against the abutment. The force re- 
quired to resist this tendency, is a measure of the power conferred upon the 
bridge, by reason of the oblique connexion of the horizontal line to the 
chains, independent of the advantage gained by tapering them. On the 
other hand, ent the chains of a common bridge at the centre, it will destroy 
the structure; or cut the platform in the middle and leave the chains entire, 
then it will be seen that there is no tendency of thrust against the abut- 
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ments, nor any horizontal power in the platform, aud that it is the chains 
only which sustain the structure. Io a chain or rope in a pendent curve this 
cannot be avoided, but in a bridge which consists of curved and horizontal 
lines, it is clear that the vertical aud horizontal forces should be divided, as 
it is sufficient for the chains in auy bridge, in their position of reduced 
power, to support themsclves, the platform and the transit loads; and, iude- 
pendently, it is very clear that the horizoatal force should not be in the 
chains to facilitate their destruction, but in the horizontal line, where it 
cannot aci in the directiou of gravity, but where it is as essentially useful 
towards the maintenance of the structure, as are the chains themselves. It 
may be remarked that this system facilitates the manufacture of bridges, 
out of the cheapest and most durable materials—it enables their strength to 
be computed as easily as the contents of a block of marble is ascertained— 
requires but one lamina of timber for the roadways, and presents but little 
surface of resistance, therefore the wind cannot affect it, aor is any longi- 
tudinal trussing required, as in other bridges, whose equilibrium is easily 
affected by the slightest force, because they rest on their cenres, similar to 
the logan stone. 
À. Z. 


IMPROVEMENTS IN METAL FOR SHIPS, &c. 


Mr. WILLIAM FAIRBAIRN, of Manchester, engineer, has obtained a patent 
for “ certain improvements in the construction of metal ships, boats, and 
other vessels ; and in the preparation of metal plates to be used therein? — 
They consist in preparing or rolliag the iron intended to be used iu the con- 
struction of ships and vessels, by forming at each edge, and the whole length 
of the plate, a raised border,—or, in other words, the plate is made at each 
side or edge, where the rivets pass through, something like double the thick- 
ness of any other part of the plate: one side of the plate beiug plain, which 
is to be the outside in the construction of a vessel, the other side haviug two 
projecting edges, or borders. The rivet-holes on the plain side of each plate 
are to be countersunk, so that the head of the rivet may be flat or flush with 
the face of the plate; and in joining two or more plates together, they are 
not to overlap each other, as hitherto practised, but tle plates are placed 
with their edges together; and behind the two is placed a metal band, bar, 
or rib, perforated with a double row of holes, to correspond with the holes 
in the edge of each plate, and the whole are firmly rivetted together so as to 
form a water-tight joint; and where greater security or streagth is required, 
the metal bands or bars are made in the form of a T, or with a projection ou 
the back side; by this arrangement the resistance of a vessel in the water 
will not be so great, and the plates at the parts where the rivets pass 
through will be equal iu strength to any other part of the plate; whereas, 
in those of ordinary coustruction, the plates are considerably weakened hy 
making the rivet-holes, as such parts have always been fouad to give way 
when the plate itself has remained eutire.— Record of Patents. 


IMPROVEMENTS 1N CHIMNIES. 


M. EUGENE pE Varroc, of Dryanstone-street, Portman-square, has ob- 
tained a patent for “apparatus to be applied to chimnies to prevent their 
taking fire, and for rendering sweeping chimnies unnecessary.” —This inven- 
tion relates to the application of reticulated metal surfaces, at the com- 
mencement, or near the entraace, of the chimney, iu order to prevent the 
passing of the flame, and also to intercept the soot. The apparatus consists 
of two cylinders of wire-cloth, one within the other, but so constructed that 
the surfaces of the two cylinders touch, or are in contact with each other. 
The inveator prefers to make the cyliaders of wire-cloth, having sixty-four 
holes to the square iach, or closely perforated metal plates may be employed, 
but such will not be found as useful as wire-cloth. The cylinder, which is 
mounted upon an axis, is fixed in the chimney, as near the. fire as convenient, 
the flue or chimney being so constructed as to prevent any passage for the 
smoke but through the double-wire cylinder, the wires formiag the reticu- 
late, or open work, of one cylinder, being made to cross those of the other 
cylinder. By this arrangement the flames and soot will be prevented from 
passing through the cylinder; but there will be sufficient draught through 
the cyliader for the fire, and the chimney beyond the apparatus will uot be 
coated with soot, the same being deposited on or about the apparatus, which 
will require to be brushed off every morning, and, if desired, the cylinder 
can be turned partially round, so as to present another part of its periphery. 
A modification of this apparatus, composed of a number of perforated plates, 
and arranged in a rectangular form, is shown, as being applied to the chim- 
ney of a steam-eugine boiler; in which case there are brushes constructed 
for clearing the same occasionally from soot.— Pid. 


A FIRE ESCAPE. 


A correspondent suggests the followiug simple plan for a fire escape :— 

Ist. Two ropes of 40 feet in length, each attached to a small chain also 
10 feet iu leugth, the end of each chaiu armed with a spring hook. 

2od. A stout sack of incombustible material (hke the fire-proof dresses), 
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open mouthed, with a metallic rim, about four feet deep, and wide enough 
to hold two persons, with two spring hooks on the opposite sides of the 
metallic rim, and connected therewith by a small chain of 9 inches long. 

These articles should be brought to the spot on the first alarm of fire by 
a police coastable. One rope and chain should be carried into the house 
next adjoining on the right of the one on fire, and while the rope is held 
fast, the chain should be dropt from the upper window till it touches the 
pavement; and the same should be done with the other rope and chain from 
the house on the left side; the two chains should then be hooked together 
by the policemen or neighbours. The escape sack should immediately be 
attached to the centre of the combined chains, and be rapidly drawn up to 
any window where a person may appear in danger. The moment the indi- 
vidual has got into the sack, one rope must be eased off, so as to allow the 
other rope to become perpendicular, when tlie rescued party may be taken in 
at a lower window of the neighbouring house, or lowered to the pavement ; 
the rescuers giving the rope a half tura round a bed post, so that the lower- 
ing may be effected discreetly. It need scarcely he added, that this operation 
may be repeated several times in a minute, if there should be more indi- 
viduals to be rescued. The sack, whea manufactured, should be steeped in 
snme solution prepared to resist combustion, and care should be takea that 
the ropes are not unnecessarily exposed to flame. 


FLAX MILL AT CASSANO, IN LOMBARDY. 


A flax and power loom mill has been established at Cassano, which has ex- 
cited a good deal of attention in Italy. 1t belongs to Messrs. Battaglia aud 
Co., and the works were erected by Mr. Albano, C. E., of London. The mill 
is for flax and hemp, and is divided into three compartments, coutainiag up- 
wards of 8000 spindles, set in motion by a water-wheel worked by the Adda, 
and 16 ft. in diameter, by 21 ft. or 24 ft. broad. This wheel is of cast iron, 
except the floats, which are of sheet iron, and the whole weighs 36 tous. 
To this wheel are attached apparatus for governing the velocity of the 
machinery, lifting weights to the upper stories, and working fire-engines. 
In the factory is also iacluded a steam drying apparatus. Altogether the 
arrangements of the establishmeat aad the adaptation of the machinery are 
looked upon as conferring great credit on the engineer, and has given great 
satisfaction to all parties concerned. 


THE THAMES TUNNEL. 


This important undertaking was opened for foot passengers on the 25th of 
March last. Thus, after many years of anxiety and difficulties, perhaps 
without parallel in the history of great Public Works, the practicability of 
forming a thoroughfare for carriages and foot passengers under a deep navi- 
gable river, aud without iaterruption to the navigation, is proved and exe- 
cuted. The obstacles, which have from time to time impeded, and all but 
stopped the progress of the Tunnel, have been numerous. The work was 
commenced in 1825, but was stopped in 1828, by an irruption of the 
Thames. From that time to the spring of 1835 no progress was made. In 
this year, under the sanction of an Act of Parliament, the Treasury allowed 
the Exchequer Loan Commissioners to advance, out of the grant voted for 
Public Works, the money necessary to complete the Tunnel; aud it was 
again commenced aud has beea continued with few but inevitable interrup- 
tious and delays to the preseat time, when, as the Directors have stated, it is 
securely completed, and is now throwo open to the Public as a thoroughfare 
for foot passengers. The two roadways for carriages under the river are also 
perfectly completed. From its commencement to the present date there 
have been but 11 years within which the excavation could be carried on. 
And during this time, for nearly two years or niuety-niue weeks, the works 
were suspeaded from circumstances beyond the control of either the Di- 
rectors or the Engineer. The work has been ia fact executed in about 9 years 
of actual work, at a cost of abont £446,000, including property and ex- 
penses of every kind, with the particulars of which the Proprietors have 
been accurately and ananally acquainted. The actual Tunnel of 1200 feet 
was executed in eight years, The Carriage-way descents are now alone 
wanting to complete the work. They are susceptible of being contracted 
for iu the ordiaary way. 


Tur Netson Monument.—The whole of the leaves, roses, and parts of the 
Corinthian capital, to be placed on Nelson's monument, Trafalgar-square, 
have now been cast at the foundry in the Roval Arsenal, Woalwich, with 
the exception of four volutes. The latter ornaments are most elaborate in 
their detail, and some idea of the difficulty of making a casting in one piece 
may be formed, when it is stated that the mould, before it is put together, 
has to be arranged frum about 300 distinet parts, and great doubts are enter- 
tained of the artist, Mr.Clark, being able to cast the requisite quantity of 
metalin the peculiar form of this beautiful and graceful ornament. He is 
resolved, however. to make the attempt, and confidently anticipates heing 
able to complete the undertaking with from 10 to 13 cwt. of brass. Had the 
usual mode been adopted the casting could aot have been effected with less 
than about 40 cwt. of metal, 
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WHITWORTH' S PATENT SWEEPING MACHINE. 


This machine, lately brought into operation in the town of Manchester, 
where it excited a considerable deal of public attention, has lately been 
introduced into the metropolis, and is now employed in cleaning Regent- 
Street. It is the invention of Mr. Whitworth, of the firm of Messrs, Whit- 
worth and Co., of Manchester, engineers, hy whom it has been patented. 
The principle of the invention consists in employing the rotary motion of 
locomotive wheels, moved hy horse or other power, to raise the loose soil 
from the surface of the ground and deposit it in a vehicle attached. The 
apparatus for this purpose is simple in its construction; it consists of a 
series of hrooms (3 ft. wide) suspeoded frnm a light frame of wrought iron, 
hung behind a cart, the body of which is placed near the ground, for greater 
facility in loading. The draught is easy for two horses, aud throughout the 
process of ülling, scarcely a larger amount of force is required than would he 
necessary to draw the full eart an equal distance. 

The followiug description of the machine by a reference to tlie accom- 
panying eograving, will explain its action. The cart is constructed with 
plate iron, and consists of two parts, A, A: the lower part A is suspended 
to the upper part, and when filled is lowered and replaced with an empty 
ove. To the off-side wheel, B, is attached, on the inside, a cog-wheel, C, 
which works into a pinion, D, on the end of a shaft the length of the back 
part of the cart, and fixed thereon are two pullies, 1 ft. diameter and 2 ft. 
4 in. apart : two other corresponding pullics, E, are fixed upon a lower shaft, 
which is suspended to the upper shaft by a wronght iron frame, and over 
these polleys pass two endless chains F, to which the brooms G, consisting of 
29 rows, each 3 ft. 4 in. long, are attached. It will thus be seen, that when 
the large wheel of the cart is set in motion, it will, by meaos uf the large 
spur wheel C, turn the pinion D, and with it the pulleys and the endless chain 
and hrooms that pass over them: and as these brooms come in contact 
with the road, they sweep the mud up the inclined plane into the bottom 
part of the cart A. For the purpose of raising the brooms from off the ground, 
there is an apparatus, H, consisting of an endless screw working into a bevel 
wheel upon a shaft which passes across the top of the cart: upon this shaft 
are fixed two pulleys, to which are attached two chains, which pass along 
the top of the cart and over the quadrants I, at the back, and there fixed to 
the irou frame of the apparatus,—so that when the endless screw is turned 
the chains are coiled round the pulleys, and raise the apparatus to any 
height it may be requisite. For the purpose of removing or emptying the 
lower portion of the cart, it must he raised to a horizontal position; as 
this apparatus is raised, it throws itself out of gear by means of a lever 
attached to a clutch fixed on the end of the pinion shaft D. To the apparatus 
Il there is another motion attached for regulating the pressure of the brooms 
on the ground, according to the state of the weather and the nature of the 
surface, consisting of a series of weights in the box in front, suspended to 
two chains, which pass over pulleys on the axle of a wheel that works into 
another whecl on the same shaft as the first wheel described of the ap- 
paratus H. 

There is also another apparatus, K, for raising and lowering the lower 
part of the cart, consisting of an endless screw working iutu a cog-wheel, 
the shaft of which passes across the top of the cart, and on each end are 
pulleys, round which chains are coiled that suspend the cart on each side. 

Provision is made for letting off the water collected in tlie cart, by means 
of a pipe, having its interior orifice some inches above the level of the mud 
after settlement : the cart, when full, is drawn to the side of the street, at 
some distance from a sewer grid, and the pipe plug heing withdrawn, the 
water flows into the channel. A slight modification of the original form of 
the machine, hy bevelling the cogs of the large spur wheel, C, throws the 
machinery more to the near side, and enables it to sweep close np toihe curb- 
stone of the foot-pavement ; and the hands before required to clean out the 
gutters are now dispensed with. An indicator, attached to the side of the 
sweeping apparatus, shows the extent of surface swept during the day, and 
acts as a useful check on the driver. It also affords the opportunity of 
hiring horses to work the machine over a given quantity of surface, the rate 
of hire being per 1000 yards actually swept.—This will be found convenient 


where parties working the machine do not keep their own horses, and whl 
tend to facilitate the introduction of the new system under management of 
the local authorities. 

Where provision cannot be conveniently made in large towns for deposit 
in yards at proper intervals, the patent machine is constructed of two parts, 
as above described, viz., an upper, A’, carrying the sweeping apparatus, and 
a lower, A, consisting of a loose box, suspended from the upper, aud capa- 
ble of easy detachment. Each machine having two or more of these boxes, 
A, may be kept constantly at work, depositing the full box in a suitable 
place, and taking up an. empty box before provided,—a skeleton cart heing 
afterwards employed to convey the loaded hoxes to the place of ultimate 
deposit. No difficulty has been found to arise in the management of the 
machine by ordinary drivers. It has becn worked regularly on every kind 
of street surface—the round and square set stone,—the Macadamized road, 
—and the wood pavement; all of which are found in the districts before 
mentioned. Its peculiar advantage, as applied to wood pavement, in pre- 
venting the slippery state of the surface so much complained of, has 
attracted particular attention, and will, no doubt, tend to facilitate the gene- 
ral introduction of that useful invention, By the use of proper precautions 
in cleaning and oiling the machine before setting it to work, the friction of 
the working parts may be materially reduced,—a point of great importance, 
in reference both to the consumption of horse power and the cost of repairs. 
The wear of the brooms, which at first was considerable, has been diminished 
more than one-half, hy the action of the regulating weights hefore men- 
tioned, A product of Sonth America, called by the Portuguese “ Piassava,’” 
forms an excellent material for the beard of the brooms, having great pliancy 
and streagth combiacd, and also remarkable degree of durability. 

Two machines are advantageously worked together, one a little in advance 
of the other, Not only is the operation of cleansing a particular street thus 
cffected more rapidly, hut the two drivers can occasionally assist each other, 
and one of them (at higher wages) may exercise a supervision over hoth 
machines. 

The success of the operation is no less remarkable than its novelty. Pro- 
ceeding at a moderate speed through the public streets, the cart leaves be- 
hind it a well swept tract, which forms a striking contrast with the adjacent 
ground. Though of the full size of a common cart, it has repeatedly filled 
itself in the space of six minutes from the principal thoroughfares of Man- 
chester. This fact, while it proves the efficiency of the new apparatus, 
proves also the necessity of a change in the present system of strect 
cleaning. 


AxotnsR Great Brasr at Dover.—On Wednesday, Ist March, about four 
o'clock, another great blast took place at the south-eastern Railway works, 
a ltte beyond the Rounddown cliff. This blast, as compared with that at 
the Roundduwn (when 18.500 lb. of gnnpowder were instantaneonsly i,- 
nited), was comparatively insignificant: but when we mention that 70U0 lb. 
were fired at the present explosion, it will be seen that this insigrificunce 
was only comparative. The present operations, like the blast on the 26th 
January, were conducted by Mr. Cubitt, the engineer-in-chief tv the south- 
eastern Railway, who, with Lieotenant Hutchinson and a number of the 
directors ot the company, were present to-day. witnessing the blast. ‘The 
effect of this blast has been quite as successful as that which effected the 
destruction of Rounddown. About 50,000 yards of chalk have been dislodged, 
ignition bemg communicated by the voltaic battery. Nine chambers were 
formed in the cliff, atont ninety feet fram its top, the vbject being to blow 
away the crown of the cliff; to render it safe for the railway carr'ages to 
pass on the sea wall underit. Like the explosion on the 26th of January, 
the present was eflected with very little noise and smoke. The instant 
ignition was communicated the clills round trembled, and the immense 
mass of chalk Lurst out with a low booming noise, and the ruins were gently, 
though majestically, thrown down vn the beach below; but, instead of, lke 
these «t the Roundd.wn, shoot out into the sea about 1,000 fcet, they 
scarcely, we shculd say, extended 200 feet in any direction, after reaching, 
the base of the chif., J... 
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* VIRAGO" STEAM FRIGATE. 


The Virago is one of the second class frigates belonging to our service. 
Her dimensions are as follow :—Leagth between perpendiculars, 180 ft.; 
keel, 156 ft.; extreme breadth, 36 ft.; breadth for toanage, 35 ft. 8} in.; 
moulded breadth, 35 ft.; depth in hold, 21 ft.; tonnage, 994, m. N. She is 
fitted with two engines, of the collective power of 300 horses, manufactured 
by Messrs. Boultoa, Watt, and Co., which are eminently novel in their 
arrangement, occupying less space than any yet employed in her Majesty’s 
navy or otherwise; combioing great streagth with lightness of construction— 
facility of access to all the working parts with a ready and simple mode of 
handling them, being stopped and started with as much ease as if they were 
intended for river use. Each cylinder is supported upon a foundation plate 
connected wlth the condensers, situated in the middle line, forming one 
casting, and containing the two air pumps, which are worked by an auxillary 
beam from a crank on the engine shaft; this arraugement having been first 
adopted by them as far back as Juve, 1841 (see our Journal, Feb. 1842), 
and which arrangemeuf they have patented with other improvements in the 
oscillating engine. The steam can be expanded af various parts of the 
stroke, and the valves for that purpose are simple, and work without the 
usual noise attending those generally employed. There are four hoilers, 
situated close to each other, but having a clear passage round the sides of 
18 inches ia width. They have stop-valves to each, so that they may he 
worked separate or together, as occasion may require. There are 16 fire 
places, and two firing floors—une forward, towards the engines, the other 
abaft—to which access is afforded hy the above mentioned passage of 18 
iaches. The chimney is surrounded hy a water case, from which the boilers 
are fed with water at nearly a boiling temperature, by which a saving of fuel 
is effected, and the risk of fire diminished. This plan was originally adopted 
hy this firm shortly after the destruction of the Prince Regent by fire iu 
1817. 

The entire of the boilers and steam-chest is covered with felt, two inches 
in thickness, sewed on to canvas, protected by inch deal with iron tongues, 
and finally cnated with sheet lead to prevent any leak from the deck satu- 
rating either the wood or the felt. On each side of the engine aad boilers 
are ranged the coal boxes, exteading from bulkhead to bulkhead, and calcu- 
lated to hold 23 days’ consumption; the machinery is there protected from 
shot by thc thickness of the stratum of coal, while the greater part of the 
engine is considerably below the load line. 

The following are some of the principal dimensions of the engines :— 
Diameter of cylinders, 64$ in.; length of stroke, 5 ft. ; couuecting rod, 8 ft. ; 
diameter of paddle wheel, 25 ft.; boards, 8 ft. long in two widths, each 
12 in. The entire weight of these engines, boilers, aud coal boxes, are 15 
tons under that givea to the Admiralty in the tender, being little more than 
133 cut. per horse. 

Oa the 11th instant an experimental trip, for a short distance down the 
river, was made in the preseace of the government engineers, with which we 
understand they were perfectly satished. They will shortly proceed to 
Chatham, to be fitted with her rigging, &e., when it is presumed she will be 
forthwith commissioned. 


Tas “ Great Baitarn.”—At a meeting of the Proprietors, held last month, 
the Directors reported that The Great Britain is in a very ferward state. 
The frame and hull are complete. The whcle of the upper decks, as well as 
the decks ot the forecastle, foreeahins, and aftercabins, are laid and caulked ; 
nearly the whole of the state roums, and other jniner's work. is finished. 
The forehold, afterhal|, and iron coal decks before the boilers and abaft the 
engines, are nearly finished. The boilers and funnel are fixed in their 
places, as are the eylinders, condensers, air-pumps, and other weighty parts 
of the engines. To add to her strength and diminish the apprehension of 
fire, the decks and partitions of the Lody of tlie ship occupied by the en- 
gines, &c.. will be fitted up in iron. Neariy all the masts and spars are 
made, and should nothing unforeseen arise, she may be floated out within 
three months.—[The Directors take good care that the public shall be kept 
in ignorance of their proceedings as much as possible; for they will not 
allow any «ne to inspect the vessel or their works at Bristol, without aa 
order signed by two Directors, and a contribution of 5s. towards the sick 
fund ot the workmen. Whoever heard of such a demand? Government 
allow the publie free'y to view all the works that are going forward in the 
public decks, and most of our first engincers will permit any respectable 
person to visit their works without such an extortionate demand. Lately a 
profes siona! gentleman applied at the works for admission. and obtained’ an 
order fr m the Managmg Director for his admittance, but was told by the 
porier that he must first pay 5s. for his admittance, which he very properly 
Hn 1 to pay, and consequently leit in disgust without seemg the vessel.— 

;DITOB. 


Tus * PExELovE " SrrAM Faicare.— This large Man-of-War Frigate, 
which has been iergthened for the purpose of converting it into a first-class 
steam Írigate, has been towed up the river Thames from Chatham to Messrs. 
Seaward's Wharf at Limehouse, to receive her engines. The engines are 
constructed on the Gorgon direct action principle, and occupy. comparatively 
speakin<, a very small spaee for enzines of their magnitude. The cylinders 
are YZ mehes diameter, and 7 feet stroke, at 17 strokes per minute, the col- 
lective nominal power of the two engines is 680 horses, but she can be 
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worked up to 750 or 800 s. e. without incurring the slightest risk. She is 
fitted with Hall's patent condensers, and an ingenious contrivance for altering 
the throw of the eccentric rod whi h works the steam valves. by this con- 
trivance the steam ean Le expanded to any degree, without the aid of an ex- 
pansiun valve ; the air- pumps are of solid brass ; there is'also an ingenious con- 
trivance for disconnecting the paddle-wheel shafts different to any beore 
adopted. There are four boilers, whi h are tubular an! only 9 feet long ; the 
fire-grate is under the boiler; the fire rises from the grate up the back and 
returns through the tuLe to the front. it then returns again over the top te 
the up-take in the centre of the four boilers, which are placed in pairs. back 
to back. The chimney funnel is made like a telescope, the upper half shdes 
down, When the vessel is completed, we hope that w shall be able to give 
amore minute description of the several improvements that we have now 
hut slightly alluded to. 


Tue Hinnostas Steam-smip.—This steamer. it will Le remembere:l, left 
Southampton on the 24th September for Calcutta She arrived at Madras 
on the 20th of December, having. including delays at the various interme- 
diate ports of call, made the passage in 87 days. The time she was under 
stearn was under 6U days, leaving 27 for stoppages and delays. She averaged 
200 miles per day. She had 110 passengers to the Mauritius. and landed 25 
at Point de Galla, Ceylon. The Hindostan proceeded on to Calcutta, w henee 
she was to sai] on the }4th of January for Suez. Captain Moresby, the 
commander, gives the following account of her performance on the voyage 
from England to India :—‘ This vessel is uncommonly easy in a heu sea 
and contrary winds: she then shows off her power and good qua'ities to ad- 
vantage; she neither rolls nor pitches much, steers well, and is easily. 
managed in turning; sail when set docs not ineréase lier speed much, beyond 
what full power of steam will give her; it has one advanizge—sail when set. 
the vessel requires less steam. therefore a saving of fuel. With a beam swell 
she seldom rols at all; when steaming head to sea and wind. is very dry om 
deck, and does nnt take in water forward—imstance the voyage from Ascen- 
sion to the Cape of Good Hope against a strong south-east trade wind, she 
averaged against wind and current [90 miles per diy. The north-east mon- 
soon from Ceylon (Point de Galla) to Madras has been s rong with a head 
sea against her and a current of 22 ta 24 miles per day a,ramst her- vet she 
has made the distance in three days one hour." 


S&rEAM Navicamiox.— During the last month, a new steam vessel, fitted 
with a single engine of 30 horse power, has made several trips up and down 
the river. She has been built for the Watermen’s Steam Packet Company 
by Mr. David Napier, of Millwall. whose two fast boats. the Eclipse anl the 
Isle of Thanet, excited great attentiun on the Ramsgate and Margate station 
last year. The hull of the new vessel is formed of iron. and has a false bot- 
tom, which forms a condeuser. The steam passes into the condenser, and 
cold water under and over it. The machinery occupies a very smal! space, 
and the consumption of fue! does not exceed a ton and a half per day. With 
these very small means, Mr. Napier has succeeded in obtaining an extraordi- 
nary speed. Her ordinary speed with the tide is stated ro be 18 miles an 
hour; but she is said to have actually proceeded down the river with the 
ebb tide at the rate of 19 or 20 miles an hour. la one of her recent trips she 
performed the distance from Loudon Bridge to Greenwich Hospital, exactly 
5 miles, iu 16 minutes, and on the following afternoon the same distance was 
eflected in one minute less. She is to be called Waterman, No. 9, and is in- 
tended ta ply between the Adelphi per and Waolsich. 


Tue rancEsr STEAM Faicgate in TE Navy.—The Lords Commissioners of 
the Admiralty last year approved of a plan submitted by Mr. Oliver Lang, Mas- 
ter-shipwright of the Woolwich Dockyard, of a steam frigate on a far larger 
scale of dimensions and power than any hitherto constrocied, and ordered 
her to be built at Woolwich, and named the Terrible. ltis now contem- 
plated that this splendid steam frigate shall be built at Deptford Dockyard 
on the same slip from which the Worcester 50 gun ship will shortly be 
launched. She is to be of the following dimensions :— 


Feet. Inches. 
Length between perdendiculars — .. oU 226 0 
Keel for tonnage 6c o6 ae Do 196 101 
Breadth extreme an aa ES o6 42 0 
Depth in hold x. as m y: 27 0 
urden in tons .. 1847 


She is to be supplied wilh Mau!slay aod Field's patent double cylinder 
marine engines ot 800 n. e. The cylinders will be 72 inches in diameter, and 
the erection of the engines alone has been contracted for at the cost, in- 
cluding the boilers, of the large sum of £40,250. The engiae-room will be 
of the following splendid dimensions :—75 ft. long, 38 ft, broad. and 27 tt. 
deep; and the weight of the engines and requisite gear connected with 
them will be upwards of 500 tons. The diameter of the paddle-wheels „si 
to be 34 ft. by 13 ft. in hreadth. The coal-boxes will contain 800 tons of 
coals; and altogether this great vessel will far exceed im length and other 
important poiats the largest ship-of-the-line ever constructed 1m this Cuun- 
try. —Times. 

Sr. Perzassurc.—A joint-stock company has been formed for the purpese 
of establishing a communication by steam boats along Ihe south coast of 
Lake Ladoga, between Schitisselbnry and Sermar, at the mouth of the Sadir, 
and along the coast of Friedland, between Schhisselburg and Sest bol- the 
boat to touch at Kexholm. and the coasts cf Lennowetz and Walgam. At 
present 800 vessels from Sermur annually navigate the lake, 


Porysmouts Dock-vAgo.—The Hon. Captain Corry, one of the Lords of 
the Admiralty, and Captain Brandreth, of the Royal Mngineers, the Civil 
Engineer to the Admiralty, have visited thts duck-yard duricg the last 
month upon official business. It is understood that one of the objects they 
had in view was to ascertain the most eligible position at the aorth part of 
the yard to make a basin tor steam vessels of the largest class, as the Com- 
missioners of the Admiralty have 1t in contemplation tu make ths port, as 
well as Woolwich, a rendezvous for tlie equipment of steamers. A site has 
been selected which 1t is considered will answer the purpose., 
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Improvements 1N Liverroor.- Most of our readers are aware of the con- 
templated alterations in the viemity known for many years as the New 
Haymarket, which, being now numbered amongst the things that were, the 
surrounding straggling houses, timher-yards. &c. are gradually disap- 
pearing and giving place to magnificent edifices, which will impress upon 
strangers entering the town some idea of its immense wealth, extent, and 
importance. The facade erected at the terminus of the Liverpool and Man- 
chester and Grand Junction Railways. was the first great step towards for- 
warding this desideratum. The well known skill of Mr. Elmes, of London, 
having heen called into requisition, (whose designs have met with universal 
approval) we may with becoming pride and pleasure look forward to the 
completion of the Assize Courts and St. George's Hall within the time stipa- 
lated. From the top of St. John’s-lane, extending along the west side of 
Lime-street to Ranelagh-street, a distance of between four hundred and five 
hundred yards, the entire range of houses. sheds. &c., are to be pulled down, 
the space widened, and buildings of suitable magnitude erected. which, when 
accomplished, we may with some degree of pride point to this locality as the 
centre of attraction in the good old town. Ammngst the improvements above 
alluded to, we have been favoured with an inspection of the plans and eleva- 
tions for an extensive and first-rate hotel, in the plain Italian style of archi- 
tecture, which will be siteated at the corner of St. John's-Jane and Roe- 
street, the entrance facing the colonnade of the Assize Cousts; and certainly 
a more desirable situation could not have been selected. The arrangements 
are to be on the mo-t approved modern scale. and a handsome structure, we 
have no doubt, will be erected.— Liverpool Mail. 


Liverroot.—The works at the intended Albert Dock and warehouse. on 
the west side of the Salthouse Dock, are rapidly advancing. The operation 
of piling is at present the Principal occupation, and for this purpose several 
steam-engines have been erccted on the ground. lixcavation is also going 
on in the centre of the ground, and Luilding in other parts. The entrance 
into the Salthouse Dock is already formed, and the piling for the sea-wall 
is advancing. Several hundreds of men are employed on the works, and all 
seems to go on with great order, expedition, and precisiun. 

Tar RoraL Escuascr.—Great progress is now making in placing the 
sculptured coping above the columns. as well as over the other parts of the 
bvilding. The transition is more striking on account of the elaborate work- 
manship being all performed ere the stone is raised, and but a short time is 
now required with the improved machinery at command to fix it at once in 
its position, 

Tse Atps—A cana) isin the course of formation for the purpose of irri- 
gating the plains of Provence, in the sammer months, with the waters which 
pour down from the Alps. Eight hundred labourers are at work on the 
canal, on which 1,200,000 francs have already been expended. 

Craventox AND Birkennein Warrrwonks.—The spirited company con- 
nected with this enterprise. which will confer the most invaluable boon on 
the inhabitants of Birkenhead, having, after immense labour, found abun- 
dance of water. the first stone uf the works about to be erected was laid by 
Tohn Jackson, Esq., on Tuesday. }4th March. The engine, which is thirty- 
horse power, is now in course of completion by Mecsrs Jones and Potts, of 
Neston. The buildings are to be erected by Messrs. Walker and Craven. 


Grann Ranwav Jenction.—A contract for forming the junction between 
the Manchester and Liverpool and the Manchester and Leeds Railways. at 
Hont’s Bank. has just been made between Mr. Pauling, of Manchester, and 
the former body. It will be carried on arches some 18 or 20 feet above the 
level of the streets: its route will be through Salford. Report states that 
the cnr tract is for something near £70,000, and that the work is to be com- 
pleted in all in September next. This will unite the towns of Hall and Liver- 
Pee! by one continuous railway, and prove the means of saving at least ten 
days in the transit of goods, when contrasted with the canal cunveyance.— 
Liverpool Mail. 

M BINERY For Exrortation.—We understand the machine-makers of 
Lar: ashire and Yorkshire are busier than they have been for some years, 
their orders being principally for the continental market; indeed, ever since 
the cider in council was issued permitung the free exportation of cotton ma- 
chinery, the trade of machine-making for the use of our foreign rival man- 
ufactuters has been more extensive than ever. 


MECHANICAL IMprovements—An ingenious application of the common 
reading-desk to the purposes of newspaper reading li:s been recently con- 
trived by a Mr. Joseph Schlesinger, an engineer, at Birmingham. It can- 
sists of a sliding stand, which supports a ligh' frame fixed at a convenient 
angle, and capable of holding one or several newspapers by means of an iron 
eramp, which is opened by a lever. This apparatus will be a perfect luxury 
for clubs and offices. 


LIST OF NEW PATENTS. 
(From Messrs. Robertson's List.) 
GRANTED IN ENGLAND FROM FEBRUARY 28, To MARCH 24, 1843. 
Sir Mouths allowed for Enrolment, unless otherwise expressed, 


John Heathcoat, and Ambrose Brewin, of Tiverton, lace manufacturers 
aH o RM in the manufacture af ornamented net or lace,"—Sealed 
eb. 28. 
Gottlieb Boccius, of New-road, Shepherd's Bush, for “improved arrange- 
ments and apparatus for the production and distribution of light." —Feb. 28. 
George Bell, of Dablin, merchant, for © improvements in machines for 
drying wheat, malt, corn, and seeds, and for bolting, dressing, and separating 
Jlour, meal, and other like substances," —March 1. 
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John Frearson, of Birmingham, machinist, for * improvements in fastenings 
Jor wearing apparel” —March 2. 

Thomas Simpson, of Birmingham, manufacturer, for “ an improvement in 
buckles” —March 2. 

Masta Joscelin Cooke, of Gray's-inn-square, solicitor, for “ improvements 
in the manufacture of artificial fuel."—March 2. 

John Keely, the younger, of Nottingham, dyer, and Alexander Alliott, of 
Lenton, bleacher, for “ improvements in machinery or apparatus for drying 
or freeing from liquid or moisture, woollen, cotton, silk, and different fibrous 
materials, and other substances, and also for stretchiny certain fibrous ma- 
terials.” (A communication.) —March 2. 

Wiliam Walker, of George-yard, Crown-street, Soho, coach-smith, for 
“improvements in the munufacture of springs and axles for carriages.’ — 
March 2. 

Charles White, of Noel.street, Islington, engineer, for “ improvements in 
machinery for raising and forcing fluids." —March 2. 

Robert Stirling Newall, of Gateshead, Durham, wire-rope manufacturer, 
for “ improvements in the manufacture of wire-ropes, and in the apparatus 
and arrangements for the manufacture of the same.”—March 7. 

William Newton, of Chancery-lane, civil engineer, for “ improvements in 
machinery or apparatus for making pins.” (A communication.)—March 6. 

James Pilhrow, of Tottenham, engineer, for “improvements in the appli- 
cation of steam, air, and other vapours and gaseous agents to the production 
of motive power, and in the machinery and apparatus by which the same are 
effected."— March 7. 

William Betts, of Ashford, Kent, railway contractor, and William Taylor, 
of the same place, plumber, for ** improvements in the manufacture of bricks 
and tiles.” — March 8. 

William Kenworthy, of Blackburn, Lancaster, cotton spinner, for “ im- 
provements in machinery or apparatus called ‘beaming or warping machines.’ ” 
March H. 

Charles Chilton, of Gloncester-street, Curtain-road, and Frederick Braith- 
waite, of the New-road, engineer, for *' improvements in machinery for cute 
ting or splitting wood for fuel and other purposes.” — March 16. 

Arthur Chilver Tupper, of New Burlington-street, Middlesex, gentleman, 
for “improvements in the means of applyiny carpets and other covering to 
stairs and steps, and in the construction of stairs and steps.”—March 16. 

Alexander Angas Croll, superintendent of the gas-works, Brick-lane, Mid- 
dlesex, and William Richards, of the same works, mechanical inspector, for 
“ improrements in the manufacture of gas for the purposes of illumination, 
aad in apparatus used when transmitting and measurmg gas or other fluids.” 
March 16. 

Angier March Perkins, of Great Coram.street, engineer, for “ improve- 
ments in the manufacture and melting of iron, which improvements are appli- 
cable for eraporating fluids, and disinfecting oils.’—March 16. 

John Thomas Betts, of Smithfield Bars, gentleman, for “ improrements in 
the manufacture of metal corers for bottles and certain other vessels, aud in 
the manufacture of shect metal for such purposes.” (A communication.— 
March 16. 

Frederick Cook Matchett, of Birmingham, manufacturer, for “ improvements 
in the manufacture of hinges.” —March 16. 

Martyn John Roberts, of Brynycaran, Carmarthen, gentleman, for “ im- 
provements in the composition of ink, blacking, and black paint.”—March 16. 

James Malam, of lluntingdon, gas engineer, for “ improvements in the 
manufacture af gos retorts, and in the modes of setting gas retorts.”— 
March 16. 

William Laycock, of Liverpool, merchant, for “ improvements in construct- 
ing houses and such like buildings.” —March 16. 

Wakefield Pim, of the Borough of Kingston-upon-llull, engineer, for 
“ certain improvements in the construction or formation of buoys or other 
water marks.’—March 18. 

Alexander Simon Wolcott, of City-terrace, City-road, machinist, and John 
Johnson, of Manchester, in the county of Lancaster, machinist, for “ im- 
provements in photography, and in the application of the same to the arts" — 
March 18. 

William Barker, of Manchester, millwright, for ** improvements in the con- 
struction of metallic pistons."— March 20, 

Solomon Rolinson, of Dudley, Worcester, roll.turner, for ** improvements 
in the manufacture of shot." —March 20. 

Joseph Needham Taylor, of Che!sea, captain in Her Majesty's navy, and 
William Henry Smith, of 33, Fitzroy-square, civil engineer, for “ improve- 
ments in breakwaters, beacons, and sound-alarms ; also in landing or trans- 
mitting persons and yoods over or through strata or obstructions of any 
nature, all of which may be used either separately or in combination." — 
March 21. 

Andrew Barclay, engineer aod brass founder, Kilmarnock, Scotland, for 
* improvements in lustres, chandeliers, pendants, and apparatus connected 
therewith, ta be used with gas, oil, and other substances, which invention is 
also applicable to other purposes.’—March 24. 

Gregory Seale Walters, of Coleman-street, merchant, for “ improvements 
in the manufacture of chlorine and chlorides, and in obtaining the oxides and 
peroxides af manganese in the residuary liquids of such manufacture.” (A 
communication.)— March 24. 

Alfred Hooper Nevill, of Chicester-place, Grays-ian-road, corn dealer, for 
“ improvements in preparing lentils and other matters for food.’—March 24, 
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EMIGRATION.—LAND SURVEYING IN THE COLONIES. 
R. HENRY CASTLE, Lecturer on Land Surveying aud Level- 


ling, at King's College, London, Author of a Treatise on the same 
subjects, and formerly Boundary Commissioner to the Home District, Upper 
Canada, is forming a FIELD CLASS on the Circumferentor and the method 
of Surveying peculiar to new Countries. 
Fee for the Course, to commence the 26th April, Five Guineas. 
30, Queen-square, Bloomsbury. 
P.S. The College Classes will be resumed at the same time. 


AWRENCE & CO. 55, PARLIAMENT STREET, WEST- 
MINSTER, and 10. YORK PLACE, LAMBETH, Successors to the 
Patentees and Manufacturers in Zine to her Maresty tHe Queen Dowacer. 
Original makers of Malleable Sheet Zinc. Bars, and Wire, Drawers of Tubes, 
and Sash-bars. Perforated Zinc, for Larders. Safes. and Blinds. Roofs and 
Verandas covered with Zinc. Rain Pipes. Chimney Pipes, Cowls, &c. Gut- 
ters, Ridges, aud Sky Lights. Baths and Zine Door Plates. 
Garden Lights, Wardian Cases. and Conservatories. 
N.B. The Trade supplied. Patent Smoke-curers, and Chimney-shafts, 
Fine Sweedish Steel, wholesale. retail, and for export. 


TO BUYERS OF IRON CASTINGS. 
NDERGROUND PIPES, for Gas or Water, Railway Chairs, 


Wheels and Columns. Beams or Girders for Buildings. Palisading and 
Coping, Sash Weights, Furnace Bars, Hot Water Pipes, Large Doors, Piles, 
Posts, and all sorts of heavy castings made very expeditiously to order or 
pattern.—Apply to James Robertson and Co., Jamaica-street, Glasgow, or 
G. O. Robertson, Esq., 6, Crescent, Minories. London. 


Apply at 


This day. in 8vo.. 14s., cloth, lettered. mm an Marshall, London. 
TREATISE ON LAND-SURVEYING AND LEVELLING, 


with copious Field Notes, Plans, &c., Logarithms and Traverse. By 

Hexgy Joun Castre, late Boundary Commissioner to the Home District, 
Upper Canada, and Lecturer on Practical Surveying at King’s College, 
London. 

** Justifies the promises of the preface—a complete vade mecum.” —A Has. 

“ A very useful book—no pains spared to make it so.” — Railway Mag. 

** [nvaluable to the young surveyor in our Colonies.’”"—Shrewsbury News. 

** A useful book on the general subject—a vade mecum.’’—Surveyor and 
Engineer. 

** Treated clearly—bids fair to be useful to the student." — Athencum. 


THE ARTIZAN. 
A Monthly Journal of the Operative Aris. Price 1s. 

No. 3, just published, contains the following: 1. The Association of the 
Proprietors of Steam Shipping. 2. Sanitary arrangements in large towns. 
3. Table of the dimensions and cost of Railway Bridges. 4. Expansion of 
Steam in Locomotives. 5. Carpenter's Mechanical Philosophy. 6. Our Club, 
No. 3. 7. Transactions of the Institution of Civil Engineers. 8. The London 
Breweries. 9. Table of Railway Gradients, &c. 10. The Building Arts. 
11. Metropolitan Improvements, 12. Report of the Railway Department of 
the Board of Trade. 13. Anatomy of the Steam Engine, No. 3. 14. Physi- 
ey of the Steam Engine, No. 3. I5, Analysis of Books. 16. Marvels of 
the Day. 

The two last heads are intended to contain all that is new in the literature 
of the arts, and an account of all new discoveries, inventions, and construc- 
tions. All the articles are original, and uo letters are admitted 


Opinions oF THE Press, 


“ Displays technical knowledge, literary ability, and searching investi- 
gation.’ —Spectator. 

** We are indebted for this searching inquiry to a new scientific periodical 
of great promise, entitled The Artizan. —Polytechnic Journal, 

_ * The Artizan, a new Journal of good promise, devoted to the same sub- 
jects as our own.™-—Mechanies’ Mag. 

~ No. 2 improves upon its predecessor; and the work does much credit to 
all engaged upon it," — Month Times. 

** We have been presenied with the first Number of a London Periodical, 
called The Artizan. a Monthly Journal of the Operative Arts. which we have 
much pleasure in recommending to those of our readers who are engaged in 
Engineering and Ship-building. or who take an interest in scientific matters.” 

“ A periodica! that would give a decided and unbiassed opinion on those 
subjects has been much wanted, as most of the scientific joucnals of the da 
are too apt to state opinions favourable to the inventor or executor of a work 
of art, withont considering that in so doing they are deceiving the public." 
— Greenock Advertiser. 

Simpkin, Marshall, & Co., and all Booksellers. 


TRANSPARENT DRAWING AND TRACING PAPER. 

EDUCED IN PRICE.—TO CIVIL ENGINEERS, ARCHI- 

TECTS. & SURV EYORS.—H. DIXON, after a number of years’ study, 
has made perfect a most beaatiful (Crystographic) TRACING PAPER, very 
transparent, which will take ink, oil, and water colours, without running. The 
price is very low, and the following are the sizes ;— 
30 by 20. Double Crown . . . . 4s, 
40 by 30 . Double Double Crown Ts. 6d. ^" ^ 

; Yellow Imitation of French 125. T » 

Also, DRAWING PAPER MADE TRANSPARENT, for Tracing on, 
all the different sizes from 20 by 15 to 66 by 47 in. Which can be sent to 
auy part of the three Kingdoms, by a remittauce of Cash, or a Post Office 
Order. Address to the Masvracrony, H. DIXON, No. 194, Strand, near 
Temple Bar, London. 


per quire of 24 sheets, 


THOMSON’S IMPROVEMENTS IN HORTICUL- 
TURAL HEATING, &c. 

THOMSON, late Head Gardener to His Grace the Duke of 

e Northumberland. at Syon House, and for many years in the Garden 

Establishment of Her Majesty, has introduced an improved mode of applying 

the Pipe Tank and Trough System, for bottom and top heat to hot houses 

and other horticultural erections, by which the perpetual nuisance and labour 

attending the continual renewing of tan. dung, and other fermenting mate- 

rials, commonly used to produce bottom heat, are obviated. The apparatos 

can he fixed so as to produce a humid or dry atmosphere at will; and the 
expence does not exceed half that of any other plan of hot water. 


Pipes for Bottom & Top Heat. Troughs for ditto. 


The above plan of applying the Pipe Tank and Trough System of Heating. 
combined with his newly invented and economical boiler, has been adopted 
by, and may be seen at, the two largest Horticultural Establishments in 
Great Britain, viz., Messrs. Lees’ Nursery, Hammersmith, and Mr, Wilmot's, 
Brentford or lsleworth,—Desigus and Estimates for warming horticultural 
erections, public or private buildings, &c., may be obtained on application to 
J. Tho.rson, Landscape Gardener, 4, Chapel Place, Hammersmith. 

J. T. has applied the above system for bottom heat to pines. and far other 
purposes at Lord Prudhoe's, and several other places in England, with great 
success. within the last six years. 


TO ARCHITECTS, ENGINEERS, SURVEYORS, AND OTHERS. 
Ww HOBCRAFT respecifully calls the attention of the above, 

e and all persons requiring accurate Rules, Scales. and Mathema- 
tical Instruments, that from the advantages he possesses. being a Manufac- 
turer, he is enabled to supply them with goods of a superior quality. at 
prices reduced considerably below those usually charged, by which from 15 
ta 25 per cent may Le saved. Rules and Scales of every description for Me- 
chanical and Scientific purposes made to order on the shoriest notice. Le- 
velling Staves, Optical and Philosophical Instruments, equally reasonable. 
Merchants, Captains. and the Trade supplied on advantageous terms. Coun- 
try orders, containing a remittance or an order for payment in London, 
promptly attended to. 
W. Hohcraft, 38, Princes-street, Leicester-square, London. 

Books of Instructions, gratis, with Shde Rules. 


AMERICAN STEAM EXCAVATING (Orris', New York) AND PILE 
DRIVING MACHINERY. 
OMPLETE DRAWINGS to a large scale, together with every 
detail of these machines, may be had of 
GEORGE SPENCER, 
26th March, 1842. Draftsman for Machinery and Patents. 
G. S. respectfully offers his services to the profession'and to patentees in 
preparing working or finished drawings of every description of machinery. 


SESEL ASPHALTE COMPANY, “Claridge’s Patent," Estab- 

lished March, 1838.—The extensive patronage which this valuable 
MINERAL production continues to receive from the most eminent ARCHI- 
TECTS and ENGINEERS in this country and abroad, distinguishes it from 
the numerous fictitious compositions which its reputation gave rise to, but 
which having been found very inferior to the original material, most of them 
have ceased to be used. Its merits being well known, it is only necessary to 
refer to a few of the public works already executed and now in progress.— 
On the London and Greenwich Railway, and Joint Station, London Bridge, 
430,000 superficial feet; several thousand feet at the Great Western, Bir- 
mingham, Midland Counties, South -western, Brighton, Blackwall, and other 
Railways; covering of Arches at the South Metropolitan. Highgate, aud 
Nonhead Cemeteries; the covering of the Casemates at the Perch Rock 
Battery, Liverpool ; the Pavement in Whitehall ; the Carriage-drives at the 
Horse Guards, and at the entrances to the Park by Apsley House; the 
Cells and other apartments of the new Prison at Hereford; several works at 
the Stations on the Dublin and Kingstown Railway ; and many other public 
and private works in different parts of England, Ireland, and Scotland. 

A Scale of Prices, with Books of Tes:imonials, can at all times be hadat 
the Company's Depót, where specimens of its various applications may be 
Seen. J. FARRELL, Secretary, 

Seyssel Asphalte Depôt, Stangate, near Westminster Bridge. 

March, 1843. " 
FROM ''THE TIMES, 
December 5, 1812. 

** Many of our readers may, perhaps, remember that some years ago, and 
previously to the introduction of Asphalte into this country, we expressed 
our admiration of the pavement, compused of that sobstance, in Paris. and 
especially of that in the Place de la Concorde, the whole of which bas been 
long since paved with Asphalte. It now behoves us to gee out the piece of 
Seyssel Asphalte laid down in April, 1838, in Whitehall, oppusite the Horse 
Guards, as equal to the pavemeut in the Place de la Concorde, or in any part 
of Paris, and considering that its thickness is only half an iach, its having 
so long stood the traílic of so great a thoroughtare, without any apparent 
change, except a greater smoothness of surface, is very remarkable,” 
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PRINCE’S PARK. 
TO ARCHITECTS. 
NE HUNDRED GUINEAS will be paid in premiums for the 


best designs for four Terraces to be erected in the Prince’s Park. now 
im progress near Liverpoo!.—Plans of the ground and tull instructions may 
be obtained by applying ta 
Messrs. Foster and STEWART, or 
Messrs. A. and G. Witusams, 


SMOKE NUISANCE. 
HE METROPOLITAN IMPROVEMENT SOCIETY having, 


on the part nf the public. determined to get abated the Inng-existing 
nuisances arising from furnaces used in the working of steam-enzines within 
the metropolis. ave desirous of receiving INFORMATION from pubic 
bodies, and also private individuals, who are suffering injury from such 
NUISANCES, in order that indictments may be preferred against the 
offenders ; the same to be furwarded to James Anderton, Esq . the Honorary 
Solicitor of the Soc ety. 20, New Bridge Street. Blackfriars, or to the Com- 
mittee, at the Society's Office, 20, Bedford Street. Strand. 

HENRY AUSTIN, Hon. Sec. 


HE THAMES TUNNEL IS NOW AT ALL TIMES OPEN 
TO THE PUBLIC as a Thoroughfare for Foot Passengers, at a Toll 
of One Penny each. 


\ Architects, Liverpool. 


By order of the Board of Directors, 
J. CHARLIER. Clerk of the Company. 
Company's Office, 2. Walbrook Buildings. City, 25th March. 1843. 


N.B.—Steam Boats to Wapping. from Hungerford. Adelphi. Temple Bar, 
Blackfriars Bridge, Old Shades, Old Swan, aud Adelaide Piers, London 
Bridge; and by Ommibusses to Rother'the from the West-end, and from 
Gracechnrch-street, at every half hour. 


ANTI-DRY ROT COMPANY—KYAN’S PATENT. 
HUE DIRECTORS of this Company having removed one of their 
60-ft. hydraulic presses to their Station. City Basin, City Road, desire 
to draw the attention of the public to the great facilities they now offer for 
preparing timber of large calibre in a few hours. When the quantity exceeds 
100 loads the Directors allow a considerable reduction in price. 


ILLOTT'S PATENT FAN STOVE, for Heating and Ventilating 

^ Churches, Courts of Law, Hospitals, and all large publie Buildings.— 

lt is particularly adapted for drying the walls of newly-built houses, for 

various manufactures where heat is required. without the possibility of acci- 

‘lent by fire, as the apparatus is not required to be on the premises, but the 

hot air may be conveyed into the minufactory by a pipe, or pipes, and it 

would not ignite gunpower. lt is invaluable also te ships, as warm or cold 

air may be propelled into every part of them. either for warmth or ventila- 

tion. May be seen in use at J. L. Benham's, 19. Wigmore Strect, Cavendish 
Square, and at 80. Great Queen Street, Lincoln's Inn Fields. 


TO AMATEUR TURNERS, CONNOISSEURS, AND OTHERS. 
i . HARD WOODS. 

HENESEY, of 159, High Holborn, begs to announce that he 
A V. has on hand a small STOCK of the choisest AFRICAN BLACK 
WOOD, the only impo tation for 30 years. This beautiful wood contains 
mo acid, has a remarkably fine grain, is n 1 liable to rust steel, and on this 
account is particularly recommended to the notice uf surgical instrument 
takers» for eceentric turning its properties are invaluable. R. H. has always 
on hand at his warehouses Brazilian and French tulip, sandal, and violet 
woods ; also the root of the alive tree, Xiabooka, and a greater variety of 
curious foreign hard woods than can be found in any other establishment in 
the kingdom. 


N.B. An immense assnrtment of veneers. 


TO CARPENTERS AND BUILDERS. 

Baltic and American Timter. New and Old Oak Ground Joists and 
Yellow and White Deals, Planks, Sleepers. 

and Battens. New Oak Sash Sills. 
Yellow and Red Pine ditto. New O4k B. ards and Planks. 
Spruce ditto, ditto. New Wide Oak Planks for Coffin 

ellow and White Dry Prepared Makers. 

Floor Boards. Fir Slating Laths. 
Yellow and White Dry Prepared Fir Pantile Laths. 

Battens, from $-in. to ]4-1n. thick. Single and Double Fir Laths. 
New Fir Scantling, all sizes. Double Fir and Oak Sawn Laths for 
Wew Oak ditto. packing Wine. 

Mahogany at Reduced Prices. 
Apply at WILLIAM CLEAVE'S Timeer-Yarp, 9, Smith-street, 
Westminster. 


ANTED, A PARTNER, in an extensive and well established 
n IRONFOUNDRY and ENGINEERING CONCERN, in full work, 
in a populous manufacturing district in one of the Midland Counties. To a 
practical man. with a capital of from £1000 to £2000, tbe above presents 
such an opening as is seldom to be met with.—Apply to C. Y., at Messrs. 
J. Barber and Co.'s. Newhall Street, Birmiogham. 


TO ARCHITECTs. 
YOUNG MAN wishes to meet with an engagement in an 
Highl T OFFICE, dr to superintend tbe "n of works. 
;niv respectable references can be given.— Address aid, to A. Z., Mr. 
Elliot's, 268, High Holborn, sgh. adress, prepaid, to » Mtr 


MOKE.—The following remarks on RODDA'S PLAN were made 
at the meeting of the Leeds Smoke Committee. beld Jan. 26, 1813 :— 

The Rev. J. A. Rnonzs said. that, if the meeting would permit him. he 
would mention what plans he knew to be very effectual. He had been for 
years annoyed at his residence at Mytholm by the smoke arising from the 
mil of Messrs. Robinson and Co.. at that place. He had remonstrated with 
them on the subject, but, being the owner of a mill himself, he thought it 
best to try to prevent smoke at his own mill, in order that, if he succeeded, 
he might have good grnunds for his remonstrances with Messrs. Robinson 
and Co. The mill of which he was the owner was that of Me-srs. Walker, at 
Milshay; and at it Mr. Rodda was employed. and he had since seen that 
gentleman’s plan in full operation there, and had examined it elosely, and 
certainly the apparatus had been put up to his (Mr. Rhodes's) entire satisfac- 
ton. and was quite effective in preventing smoke.—Mr. Macea had had 
Rodda's plan in use for six months, aud he could testify to its good effects. 

Mr. HotoronrH said that he had found Rndda's plan better than five or 
six other plans that he had tried. He had persevered in the use of Ro.lda's 
apparams, which prevented smoke, effected a saving in the fuel, and had 
other advantages—such as raising the steam quickly, and keepiog it up a 
regular height with very litte attention on the part of the fireman. As soon 
as ever smnke was generated, the apparatus possessed means of destroying 
it; and the only time when there was smoke was when fresh coals were 
thrown on the fire, and then there was not much smoke, and that was not 
visihle more than half a minote. The coals he was using were unriddled 
Slack, which he found tn answer verv well. and his mill was quite free from 
smnke. He believed that Mr. Rodda’s plan was applicable to dye-house pans 
and to all sorts of furnaces except to the rotatory (Brunton's) grates. 

Mr. Atkinson inquired if any plan that was known could prevent a large 
quantity of smoke being emitted when a fire was first lighted ?—Mr. Hotp- 
FORTH replied that Mr. Rodda's did to a great extent. 

Mr. Lrecocs said that Messrs. Pease and Heaton, and also Mr. George, 
had applied Rodda's plan to tbeir dye-pans. and found it to answer exceed- 
ingly well.—Mr. HotnrogTH had seen the plan in operation at Messrs. Pease 
and Heaton's. and he could testify that it was quite effective. It was onl 
when Mr. Rodda’s instructions were not obeyed that smoke was generated, 
With regard tu the best means of ensuring attention on the part of firemen, 
Mr. Holdforth stated how he did with his men. He went to the fireman and 
said. when the plan was in effective operation, * Now, you sce there is no 
smoke, and vou see, if the apparatus is properly attended to, there will be no 
smoke." *' Yes," said the man. ” Well, then," rephed Mr. Holdforth, 
“ take notice and remember, that if I see any smoke coming out of the top of 
the chimney, you must take that as a month's notice to quit.’ This he 
found had the effect of making the man attentive to his duties; and if he 
managed well, and to his (Mr. Jloldforth’s) satisfaction, he occasionally gave 
him a little reward. 

R. RODDA ts now in Lrens, and begs to inform the PROPRIETORS of STEAM 
ENGINES, &c., in Yorkshire, Lancashire, and elsewhere, that he has REDUCED 
HIS PRICES, and is also furnished with numerous testimonials as to the perfect 
success of his plan for consuwine SMOKE and savino FUFL.—Communications, 
addressed to 11, Briggate. Leeds, attended to immediately. 


HIS economical and powerful system of construction is founded 
upon the principles of the lever—therefore, it 1s adapted for the bhea- 
viest traffic on rail aud other roads, and for the largest or smallest spans in 
all situations, ltis no: half so expensive as timber bridges; and, taking an 
average of large and small spans on the old principles of suspension, this 
system admits of the erection of 10 powerful bridges for one, there being so 
much less material and labour in their construction. The Clifton-bridge, 
upon this principle, could be erected for £10,000. in six months. The prin- 
ciple was first used by the Victoria Bridge Company. over the Avon at Bath, 
in 1836, in a bridge 150 feet long, and 19 wide. Afterwards, the government 
adopted it in five bridges in the Regent's Park ; and Sir James Colquhoun, 
Bart., used it over the Leven, in Scotland; this bridge is 292 feet long and 
20 feet wide. Another is ereeted at Wraysbury, near Windsor, for G. S. 
Harcourt, Esq. and one across the river Frome. for I. Miller, Esq. The 
elevation, plan. sections, and description of Mr. llarcourt's bridge is pub- 
lished in the “ Archi.ect, Eugineer, and Surveyor." No. 36. It is 100 feet 
long and 17 broad, and its cost was less than the centering for a stone bridge 
of the same magnitude. 
2,4 J. Drepce will undertake the construction of bridges. and guarantee 
their stability ; and he will take shares in any tol] bridges lie may erect. 
Bath, March 1. 


BY HER MAJESTY'S ROYAL LETTERS PATENT, 
ERISH'S PATENT DOOR-SPRINGS, FOR CLOS- 
ING EVERY DESCRIPTION OF DOOR.—Mannfactory, 16, East 
Road, Hoxton New Town. 

These springs consist of parallel and rising hinges in Brass or Iron, and 
swing centres for doors opening both ways. 

These improvel spring-hinges or door-springs merit general attention, 
as they can be applied to any do: r, in every situation, without defacing the 
wood-work ; their action is easy and noiseless, neat aad not visible when the 
door is shut, and are made to surpass the best now in use for nearly one half 
the price; they allow the door to gu quite back, and are not likely to get 
out of repair. 

The Sw ng Centre possesses in a simple combination of power double the 
strength of any hitherto invented in a much smaller size, and at little more 
than half the expense. 


ITHIC ANTI-CORROSION PAINT, long known for its durable 

qualities in all climates as a cheap out-door paint for covering Brick 
Wood. or Iron. Manufactured in Stone or Slate Colours by J. B. WHITE 
and SONS, Millbank Street, Westminster, Roman Cement Manufacturers. 
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THE AMERICAN STEAM EXCAVATING MACHINE. 
(“ YANKEE GEOLOGIST.”) 


(With an Engraving, Plate PI.) 


Tuis machine, which is the invention of the late Mr. Ottis, of New 
York, is an application of steam power to the purposes of excavation 
and dredging; and for the former purpose, appears greatly superior to 
any thing which has hitherto been achieved in excavating machinery. 
The accompanying engraving, whicli has been made expressly for our 
Journal, by Mr. George Spencer, Mechanical Draughtsman, from the 
original working drawings in his possession, presents the principal 
side elevation (Fig. 1) of the machine, which brings all the working 
parts sufficiently into view ; Fig. 2, a plan of the horse-shoe pulley 
and crane top; the dotted lines show the position of the lower framing 
or stage and boiler; Fig. 3, shows the crank shaft and gearing; 
Fig. 4,the main drum; Fig. 5, the main drum for working the exca- 
vator; and Fig. 6, a plan of the excavator. 

The whole of the details of this machine, which are verv elaborate 
aud complete, of course cannot be attempted in an article of this 
nature; we will bowever, describe as much of the details and its 
principal feature as are necessary to a proper understanding of the 
several movements of the machine, and then describe each of those 
movements separately. The machine consists of a strong horizontal 
wooden framing or stage A, mounted upon two pairs of railway 
wheels B, for locomotion, which run on temporary rails, laid down as 
may be required; on the one end of the stage is fixed a cylindrical 
boiler C, and the geating for turning the crane round. In the middle 
is placed the gearing for working one of the motions of the exca- 
vator D; and, at the other end is placed the wooden crane E, in form 
similar to an ordinary timber crane, on the diagonal brace of which is 
placed a platform /, on which an assistant stands; and gearing U, for 
working another motion of the excavator D. To support the machine 
laterally, strong brackets or arms project on either side, the ends of 
which are furnished with screws to adjust the machine to the ine- 
qualities of the surface of the ground. 

The excavator or shovel D, (Figs. I and 6,) is formed of stout 
boiler plate, aud is firmly rivetted together; it is of a box shape, 
having one end open; on the lower edge are four tangs or points, 
which serve to penetrate and loosen the soil; the other end is hung 
onswivel hiuges, and fastened by a spring d, which may be set at 
liberty bv means of tlie lever and rods a, Fig. 1. 

The machine is made to perform three distinct movemeuts; 1st, the 
digging movement; 2nd, the turning movement, and 3rd, the locomo- 
tive movvement. 

The Digging Movement consists of two motions, one for drawing 
the excavator forward, and tbe other for driving it into the ground, 
both of which is done simultaneously ; the first motion is performed 
in the following manner. On the horizontal stage A, and in front of 
the boiler C, is placed a small high-pressure engine, (not’shown in the 
engraving,) the connecting rod of which acts upon the crank c, and 
gives a rotary motion to the shaft L, and with it the pinion /, (Fig. 3j) 
which works into the large wheel M, mounted on the shaft N, upon 
which is fixed a large channelled barrel or drum x, (Figs. 1 and 4) 
round which the hanling chain O, is coiled; this chain passes upwards 
through the hollow crane post, over the indented pulley P, to a double 
pulley fixed at the jib head, thence ronnd the blocks R, to whicli the 
excavator is suspended, as the chain wound up draws the excavator 
out of the ground both in a forward and upward direction, when 
driven into the ground by the second motion, This last motion is 
communicated by the chain traversing over the indented pulley P, to 
another gearing. On the axle of the indented pulley P, is fixed a 
bevelled wheel v, (Fig. 2,) which works into a similar one v', (Fig. 1,) 
mounted on to the upper end of the oblique shaft V, on the lower end 
of which isa corresponding bevelled wheel v", working into another 
w, fixed upon the shaft W ; upon this shaft is a pinion z', which takes 
into the large spur wheel wz’, mounted upon the shaft U, upon which 
is a channelled drum x, round which is coiled the chain s, attached to 
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the diagonal wooden arms S; on the lower end of these arms is fixed 
an iron yoke, to which is suspended on pivots the excavator. By this 
arrangement, as the main chain O, passes over the pulley P, motion is 
communicated to the shaft U, for the purpose of forcing downwards 
in a diagonal direction the arms S, and with them the excavator into 
the ground. A man stands npon the stage f, for throwing in and out 
of gear this apparatus, and to regulate the motion for lowering or 
raising the excavator. 

The next motion to be described, is for the purpose of turning the 
crane round either to the right or to the left; this is effected by ano- 
ther gearing in the following manner. On the first crank shaft L, is 
fixed a bevelled wheel /', (Fig. 3,) which works into a similar wheel g, 
mounted on to the end of a horizontal shaft G, upon which are placed 
loose two bevelled wheels g' g”, either of which can be thrown in or 
our of gear so as to work, as may be required, into the large hevelled 
wheel A, mounted upon the shaft H; upon this shaft is a pinion ’, 
which works into the wheel J, fixed on the shaft J, upon this shaft is 
fixed an indented pulley j’, round which the chain r, is coiled, and 
passes upwards over pulleys s, round either side of the liorse shoe 
pulley, to the ends of which it is fixed by iron bolts; the horse shoe 
pulley is fixed by means of strong iron stays to the crane, and when it 
is made to revolve the crane jib is turned round an the stationary post 
I, either to the right or to the left as may be required, and empties 
the contents of the excavator into a wagon or barrow. 

The Progressing Motion is effected by placing on the hind wheel 
axle a strong wheel, shown by a dotted circle b, (Fig. 1,) which com- 
municates with a pinion b’, on the shaft 7, by an intermediate pinion b", 
as shown by a dotted circle; motion being given to the shaft H, by 
the bevel gearing, described in the last motion, a forward or backward 
motion of the machine is obtained. 

We have no precise data as to the cost of the machine or the quan- 
tity of work that can be performed by it, further than a short para- 
graph we gave in the last November number of the Journal, wherein 
it states that the machine is capable of digging 1000 cubic yards of 
earth per day, and that a machine complete costs about 6000 dollars 
in America. 


ROOF OF THE RIDING SCHOOL AT NEWCASTLE- 
ON-TYNE. 


(With an Engraving ; see Plate FI.) 


Sin—Having expressed your intention of giving some examples of 
construction useful to the student, in the description of the roof of the 
Polytechnic Institution, Vienna, in a former number of your excellent 
work, I am indnced to send you the enclosed sketch, on account of tlie 
similarity of construction in the two, and they being the only cases 
I know extant where support is obtained from the side walls of the 
building on a line lower than the level af the tie beam, I shall first 
describe the peculiarities of the Vienna roof, and then of the roof at 
Newcastle. The former is 56ft. span, and formed of curvilinear ribs 
12 in. square, standing on a set-off af the wall considerably below the 
wall plate, and the crown of the rib rising about as much again above 
it, the slope or pitch of the roof being made uniform with rafters of 
smaller scantling. The ribs are cut out to the sweep of the curve, and 
are not laminar ribs, by which mode much additional stiffness is ac- 
quired. It is evident the arch is the principle of construction. The 
covering is copper, the weight being about 100Ib. per square, whilst 
tiles are 650 lb, weight per square. The annexed engraving exhibits 
the roof constructed over the circus or ridiog school at Newcastle, 
erected in 1789, under tlie superintendence of Mr. David Stephenson, 
architect, who was a resident and practised in Newcastle; he was the 
architect of the Theatre Royal and All Saints’ Church, and architect 
to His Grace the Duke of Northumberland, &c. The span of the roof 
is 64 feet in clear of the walls, the length about 76ft., and the height 
of the room from the floor to the crown of the arch, or horizonal beam 
at the foot of king post, 30ft. The tie beams and principals are 12 ft. 
by 6ft. placed 104ft. apart. The struts from king post 8ft. by Sft. 
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The king post, straining coilar (the liorizontal beam) and struts from 
side walls, 12ft. by 10ft. in two thicknesses and bolted together. The 
purlins are 10ft. by Gft. and about 9 ft. apart, being four in number on 
each side of the span. The common rafters are 5ft. by 2 in. and are 
placed 3ft. apart from centre to centre. The ridge 12in. by 2 in. 

By a comparison of the two roofs, the simplicity of the Newcastle 
roof over that with curved ribs, is at once apparent; no wall plates 
are used at tlie foot of the struts on the side walls, and at the level of 
the eaves ; a pole plate and vertical posts at the foot of each rafter is 
dispensed with. The braces are prolonged to the king post, and act 
both as a tie beam and a counter strut to the main struts or portion of 
the curb roof, resting on the side walls at a level lower than the eaves. 
The principle of this roof is that of the common curb roof, as by in- 
spection of the sketch it will be scen that the strongest scantlings are 
so arranged. Ona few of the couples or pairs of principals a curved 
rib is affixed to the tie beam and strut, so as to give tlie roof a curvi- 
linear form; but as it is dispensed with in some, it shows that it is 
not essential to the stability of the structure. 
lam, Sir, 

Your obedient servant, 

(i, Us 


St. Ann's, Neweastle-on- Tync. 


ON REVERSING LOCOMOTIVE ENGINES. 
(With an Engraving, sce Plate II.) 


SiR—Having by chance fallen in with a number of your Journal, 
(the number lor February, 1812,) I perceive in it a design 
for reversing locomotive engines, ‘signed H. and P., npon which, with 
your permission, 1 beg to make a few remarks, as the principle of it 
is similar to one of my own. 

In the latter part of the year 1542, I designed two plans for rever- 
sing, the reversing valve being in the one case a slide, and in the 
other a four way cock ; the former of these was published in a con- 
temporary journal, * but having been forestalled in my design for the 
latter, it was never published: the two grand objections to be con- 
tended against in these designs, were, the pressure of the steam 
against the under side of the slide when reversed, and the (as yet) 
impossibility of obtaining double lead; to obviate the former of these, 
I proposed the design enclosed, which is much more simple and less 
complex than H. and P.’s plan. In the first place, the use of the four 
way cock for changing the direction of the steam, does away with the 
necessity of filling up tlie smoke box with the piston valve, and is be- 
sides, less expensive; secondly, tlie connexions between the pistons 
in the working valve box, are mere rods, instead of the pipes used by 
H. and P.; thirdly, a less quantity of steam pipes are required, as in- 
stead of fo sets of pipes between the reversing and working valves, 
Iuse three short pipes crossing the bottom of the smoke box, con- 
necting the centre ol each box, and the ends individually. 

For explanation of my design, allow me to refer you to the sketches 
enclosed.—Sce plate V]. 

A, is the steam pipe, which conveys the steam from the top of the 
dome H, through the top of the smoke box, to the four way cock B, 
from whence the pipes C and D, take it to the valve boxes, the pipe 
C, connects the cock with the ends of each valve box, or that part on 
the outside of the working pistons in it, aud the pipe D, connects it 
with the centres of each box or that part of the box letreen the pis- 
tons, in Fig. 1; the four way cock (shown in section) is so set as to 
allow the steam to proceed along the pipe D, to the centres of the 
valve boxes, while the waste escapes up the pipe C, from the ends of 
them, into the blast pipe; there are three pipes between the valve 
boxes E E, one of which is shown at F; the section of the valve box 
in Fig. 2, shows the positions of these pipes, which enter the box at 
K, K, K’, the pipe D, being connected to the box opposite K’, and 
thence proceeding across to the other box, and the pipe C, being 
connected opposite to the passages K K, and thence crossing to the 
box on this side; the mode of action of the valve is so simple, as not 
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to require any explanation further than that the pressure is balanced 
as effectually, as in H. and P.’s plan; the dotted lines show the posi- 
tioo of the four way cock plug when reversed. Having, as I hope, 
fully described by own plan, will you allow me to say a few words 
respecting H. and P.'s mode of obtaining double lead, may lask them 
if this plan has ever been tried, and if so, if it was found to answer 
the inventors’ expectations, as it is my firm belief, that if it had been 
tried before its appearance in your pages, it never would have made 
that appearance. The mode of working two valves with one eccen- 
tric, is an exceedingly ingenious one, and as far as I am aware, is 
quite an original idea; but it will not require much demonstration to 
show the futility of the mode of obtaining lead, by the use of the 
circular slots; the mistake into which H. and P. seem to have fallen, 
is by no means a solitary instance of premature conclusions, as witness 
the propositions contained in the 3rd and 4th Vols. London Afechanie’s 
Magazinc. Y will take the same position of the eccentric, as given 
by H. and P., thus in Fig. 3, let the perpendicular dotted line repre- 
sent the position of the crank, being at half stroke, thea (lead being 
given) the position of the pin on the lever for working the valve, will 
beat D; but suppose the steam passages to be reversed, the crank, 
carrying with it the eccentric ring, will revolve in a contrary direction, 
and the pin D, will not be moved until the crank arrives at C, as 
shown in Fig. 4, consequently the valve will be just so much in arrear 
as it had lead in the former position, as the valve lever will not be in 
the proper position for giving lead until the crank arrives at C, 
whereas it ought to be iu the same position as in Fig. 3, which is at 
half stroke. It is not, perhaps, generally understood, that the real 
position of the valve to obtain lead requires no aiftralion, when re- 
versed in this manner, but the relative position of the valve to the 
motion of the eccentric must be altered. 

Lam, yours, obediently, 

42, Great Avenham Strect, Preston, 
April 7, 1843. 


WILLIAM JOHNSON, 


VELOCITY OF WATER DOWN VERTICAL PIPES. 


Sin—I have attentively perused the several articles which have 
lately appeared in your scientific Journal, on the velocity of water 
down vertical pipes under certain conditions ; but] by no means agree 
with your correspondent T. F....n, who asserts, that the velocity of 
water down a vertical pipe I6 feet long, under these conditions, will 
be 32 feet per second. Nor does it appear to me, that the mutual 
coliesion between the several layers or particles of water in the pipe, 
is a force suflicient of itself, to account for the solidity of the issuing 
stream, as stated in a late number of your Journal.—The following is 
my humble opinion on this interesting subject.— 

First, as to the velocity of water down a vertical pipe 16 feet long 
the top of the pipe being considered to be always covered with 
water.— 

The following table extracted from * Grier's Mechanics Dictionary,” 
exhibits the natural velocity due to a body, after having fallen through 
the undermentioned distances; and will be found useful as a reference 
in the following remarks.— 


Space through Velocity acquired at , 
which the body the end of the time. 
falls in fcet. fect per second. 


Space through Velocity acquired at 
which the hody the end of the time. 
falls in feet. feet per second. 


TS .. 473103 10 24:7647 
2 5 .. 110637 11 25°9628 
AY Ba 0 0134165 12 27:1232 
TE .. 156562 T3 28:2264 
5 o . 17:2903 1i .. 29:9786 
6 5 191725 15 . 30°3601 
7 . 2070738 16 .. 31:3176 
8 ; . 32:1435 iy ot 32:2833 
9 . 234890 HS cs 33:1975 


It appears from this table, which is founded on the well-known law, 
that * the velocity acquired by a body falling from rest ina free space, 
is as the square root of the space fallen through," that the velocity of 
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water at the end of the 1st ft. is 7-3103 ft. per second, (and not 4 ft. 
as stated by your correspondent T. F....n); at the end of the 4th ft. 
it is 15:6562 : and at the 16th ft. 31-3176 ft. per second: or, in round 
numbers, 8, 16, and 32 ft. per second. If then the motion of the 
whole of this column is uniform, whence has the power been obtained 
io increase the velocity of water at the end of the first foot, from 8 
feet per second, to, say, 16 or 32 feet per second? Doubtless from 
the superior velocity dne to the lower parts of the water in the pipe. 
If this is the case, then must the natural velocity due to the lower 
portions of the water be diminished ; for nobody when in motion can 
impart any motion to another body at rest, or increase the velocity of 
that body if in motion, without a diminution of its own velocity, in 
proportion to the respective momenta of the two bodies.—l'herefore, 
it is not possible that the water at the end of the 16 feet pipe, whose 
natural velocity is 32 feet per second, can, after it has imparted a 
quicker motion to the higher portions of water, still possess the 
same velocity that it would have had, if it had not parted with a 
portion of that velocity, in increasing the velocity of the upper parts 
of this column. Consequently, it follows, that the velocity of the 
water issuing from the pipe must, (if the stream fills the pipe and 
flows uniformly through it), be diminished, and therefore be less than 
32 feet per second. 

Nest, as to the cause of the solidity of the issuing stream.—Let us 
first consider the phenomena of a stream of any liquids falling from a 
height, but not down the interior of a pipe; or even a continuons 
stream of leaden bullets. For a short distance we perceive the stream 
solid, till the increased velocity of the lower parts as they descend 
canses them to leave those immediately above them, air filling up the 
intervening space, and thus the solidity of the stream is broken. Now 
let us turn to the pipe, and we see, by the above table, that the natural 
velocity of a layer of water which has fallen one foot, is 7-310383 feet 
per second, and of another which has fallen two feet, 11:0637 feet per 
second; why then does not this lower portion fall faster than the 
higher one, and separate from it, and thus break the solidity of the 
stream ? Simply hecause if it did so, there would be a vacunm 
between these two portions of water, bacause the sides of the pipe 
are impervious to the air; and as the atmosphere is pressing on the 
water at the top and bottom of the pipe with a pressure, say, of 14 
ponnds per square inch, these portions are kept together by this 
pressure; forno sooner does an under stratum of water try, as it were, 
to leave the stratum above it, and form a vacuum, than the presure 
of the atmospliere at the top of the pipe is brought into action, and 
the velccity of the upper stratum increased; while at the same time 
a portion of the atmospheric pressure, being by the same tendency 
removed from the upper surface of the lower stratum, the full pressure 
of the atmosphere is exerted upwards at the hase, and the velocity of 
this lower stratnm is consequently diminished. This certainly appears 
to account more satisfactorily for the solidity of the stream, than the 
force of cohesion; for this force must- have the same influence over 
the particles of water whether they are in the inside or on the outside 
of the pipe.—As a proof, that when water is descending in the 
interior of a pipe, which is continually covered with water on the top, 
the atmosphere has a tendency to rush in throngh the sides. 1 need 
only mention the wellknown fact, thatif in a pipe under these circum- 
stances there happen to be a crack, or a hole bored throngh the sides, 
the air immediately rnshes in, and the solidity of the stream is 
destroyed. 

Lastly, to determine the actual velocity of this continnons column 
of water.—Let us suppose the water in the pipe composed of an 
immense number of laminz, each of the thickness of a particle or atom 
of water, and consequently of the same thickness and weight; and let 
us take under our consideration the case of any two of these contigu- 
ous lamine, and suppose that the velocity due to the higher one is, 
say, one inch per second; and the velocity due to the lower one is, 
say, two inches per second. Then if these two lamine, when moving 
with these velocities, be at the same instant connected by the 
pressure of the atmosphere, or otherwise, so that the one cannot move 
on without the others moving along with it, it is evident, since the 
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quantity of matter in each is the same, that the resultant velocity of 
the two will he one half of the sum of their original velocities, or one 
and a half inches per second. 1f then we could obtain the natural 
velocities due to each respective lamina, the average would be the 
result and. velocity for the whole column. On taking the average of 
initial and final velocities due to the water at the end of each succes- 
sive two feet, from the foregoiug table, and then dividing their sum 
hy 8, we have 20:6077 feet as the average velocity of the whole 
column. Andif by approximating rather more elosely to the system 
of atomic lamine, we take the average of the initial and final veloci- 
ties due to each foot of water, and divide the sum by 16, the resultant 
is 20-7265 feet per second. 

Again, since “ The velocity acquired by a body falling from rest in 
free space is as the square-root of the space fallen through," the 
space varies as the square of the velocity.—If then, we take the 
spaces fallen through at the termination of each foot in the 156 feet, 
(as in the first column of the abave table) as ahscissa, and the respec- 
tive velocities (as in the second column) as ordinates, the resultant 
curve will be a parabola similar to the figure below.— 


Boo am ayo pop 


* 5 


B 


Let us snppose the line AD, represented in this figure 16 feet, or 
the space fallen through, to he divided into an almost infinite number 
of parts eqnal to the number of atomic lamina in the column of water; 
then if we could find the length of the several ordinates at those 
points, and divide the length of the whole hy their sum, the 
result would be the average length of all the ordinates, and con- 
sequently the average velocity. This can be done by finding a 
rectangle whose area is equal to the area of the parabola, and one of 
whose sides is eqnal to AB.—Now, 3 X abscissa AB x ordinate BC 
= area of the parabola = $ x 16 x 31°3176 = 334-0544 ft. There- 

3340544 § X 16 x 313176 
fore ————— — zz = 

16 16 

two sides of this rectangle are 16 feet and 20-8784 feet, of which 16 
feet represents the space fallen throngh and 20-8784 feet the average 
of all the ordinates, and consequently the average velocity. 20'5784 
feet therefore is the average of the natural velocities due to the 
several atomic laminz composing this column of water. Again, it is 
evident, that since the abscissa AB (or 16 feet), enters both into the 
numerator and denominator of the fraction representing the average 
velocity, it may he eliminated altogether; and the expressian then 
becomes $ X 31-3176; or, “ The velocity of water descending the 
interior of a pipe 16 feet long, is equal to $ of the natural velocity 
due to a body, after it bas fallen through a distance, in free space, 
equal to the length of the pipe." 


= 20:6784; consequently the 


1, T——x. 


— 


SnunorsimaE Lunatic Asvitew.— We understand Messrs. Cooper, builders, 
of this town, have entered into contract with the magistrates of the county 
of Salop, for the erection of a Lunatic Asylum for that county. The build- 
ing 1s from a design by Messrs, Scott and Moffatt. ot London, in the 
Elizabethan style. The extent of the front 280 feet, and arching 170 feet. 
The plan is in the shape of the letter H, The first part of the building will 


eost £11,000, — Derby Reporter. 


20* 


150 


THE AERIAL TRANSIT MACHINE. 


Analysis of the projected Aerial Transit Machine, and of the principles 
involvzd in its construction and employment. 


From the earliest period of antiquity the desire to navigate the 
skies has ever formed one of the most prominent passions of the 
human breast. In the commencement, ere man had acquired sufficient 
skill to be able to submit his ideas to the test of experiment, the in- 
dulgence of this passion could only display itself in vain aspirations 
or the wild effusions of an unrestrained and romantic imagination. 
To this source may be traced some of the most elaborate conceptions 
of the Heathen pnets; the fables of Dedalus and Icarus, af Perseus and 
Bellerophon, the air-borne car of Medea, the winged heel of Mercury, 
the Harpy, Chimera, Pegasus, and many others equally fauciful and 
absurd, which characterise the history and mythology of the remoter 
ages. 

As tlie world, however, advanced, and some insight began to be ob- 
tained into the nature and constitution of the surrounding atmosphere, 
the reveries of the poet gradually gave wav to those of the philoso- 
pher, and men at length bethought themselves of imitating what, be- 
fore, they had been contented to admire. Thenceforward to the 
present period, all that hnman ingenuity could devise, has been con- 
stantly arrayed in the pursuit of this favonrite object, and the empire 
of the skies has never ceased to be contested with an energy and zeal 
almost as great as ever was displayed in the subjugation of the earth, 

Of the schemes to which this interesting inquiry has given rise, 
some, and those among the earliest, professed to aperate after the 
manner of birds, by the mechanical reaction of wings against the 
subjacent air. Such was the nature of the plans af Roger Bacon, 
Fleyder, and athers, too numerous to mention, some of whom attested 
the insufficiency of their devices at the expense of their limbs, and 
even of their lives, while some, more cautious, only projected expe- 
riments, which they left to others to perform. 

To schemes of this description, which may be termed the mechan- 
ical, succeeded others based upon the physical or chemical principles 
of the atmosphere, real or presumed. Of this nature were the de- 
signs of Bishop Wilkins, and the Jesuit Lana, and that (more ahsurd 
tlian either) which, proceeding upon the supposition that the particles 
constituting the upper strata of the etherial mass were of a more 
buoyant consistency than those below them, proposed to accomplish 
its object by enclosing in a proper vessel a portion of air abstracted 
from the very regions which itself was to offer the only means of ap- 
proaching. 

It would occupy more space than we could here afford, and serve 
moreover no beneficial purpose, were we to attempt to recount, much 
less to describe, all the schemes that have been successively proposed, 
dilated upon, tried, found wanting, and subsequently abandoned, in the 
prosecution of this interesting design. Suffice it to say that in the 
one material point, namely, the procuring an elevation into the bosom 
of the air, they all proved equally inefficacious, until the discovery of 
the balloon by the brothers Montgolfier in the year 1782. Two in- 
stances, indeed, and but two, are authentically recorded, in which the 
attempt to fly by mechanical means has been attended with partial 
success—that of the Marquis de Bacqueville, who, in the year 1742, 
accomplished a flight partly across the Seine in Paris, and that of an 
individual of the name of Degen, who, at Vienna, some years ago, 
succeeded in raising himself to a height of about 50 feet by means of 
the alternate reaction of large surfaces shaped after the fashion of an 
umbrella, and worked by the exercise of the arms and legs. These, 
however, were but tbe more splendid failures; and the prospects of 
aerial navigation may be said to have been at the very lowest ebb 
when the ingenious discovery of M. M. Montgolfier, with the subse- 
quent improvements of M. Charles, in which hydrogen gas was made 
to take the place of heated air, revived the drooping spirit af enter- 
prise with the promise of a more easy triumph in the fields of air. 
Abandoning the former mode of Operating for the purpose of obtain- 
mg an ascent, men now directed their attention entirely to the means 
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of controlling the motions of the machine, by the intervention of 
which that, apparently the most arduous and perplexing condition of 
atmospheric transport, had been so suddenly and unexpectedly accom- 
plished. 

In this, however, as in the more independent processes of flight by 
mere mechanical reaction, human ingenuity was doomed to be de- 
feated. With all the flattering prospects of suecess which an almost 
unlimited power of support appeared to hold out, not only was there 
no commensurate progress in the essential object of securing a defi- 
nite direction, but even greater difficulties appeared upon further ac- 
quaintance to stand in the way of aerial guidance by means of the 
balloon, than were apprehended, before that instrement had brought 
men into a more practical acquaintance with the character and con- 
ditions of the element with which they had to cantend. The magni- 
tude cf the forces developed, owing to the necessary bulk of the ma- 
chine, seemed to deride all attempts at control, while at the same 
time the expenses attending its construction and employment, im- 
posed a limitation upon the experiments, by means of which alone 
these obstacles could be expected, if ever, to be overcome. Under these 
accumulated and, perhaps, insurmountable difficulties, the balloon 
gradually ceased to be regarded as an object of scientific interest, and 
at length shared the fate of all other discarded favourites, in a neglect 
as inconsiderate as it had formerly been courted and admired. 

After a period of excitement, a state of lethargy is no uncommon 
result; and accordingly when the first burst of admiration and won- 
derment had subsided, and a succession of failures had begun to cha- 
racterise the new art with something like a tinge of absurdity, the 
public gradually settled down into a condition of apathy and disregard in 
respect of aerial navigation, even the more profound from the greatness 
of the disappointment to which they had so recently been subjected. 
Occasionally, indeed, the rumour of some new improvement in the 
art of “flying made easy,” more plausible or presumptuous than the 
rest, would startle them from their propriety, and, for a while over- 
coming their antipathy to the balloon, awaken a languid spirit of spe- 
eulation, in which the dread of disappointment could plainly be seen 
predominating over the feebler expectations of snecess. These, how- 
ever, were but temporary excitements, which died away as soon as 
they were felt, and the subject appeared to have been almost entirely 
forgotten, except by a few of the most ardent cultivators of the art, 
when the announcement of a really nez project, totally unlike any that 
had gone before, and repudiating all connexion with the obnoxions 
instrument by which they had been so often before deluded, has again 
ronsed all their sympathies, and produced a fever of expectation 
which a month of cool reflection has not yet been able to allay. 

The first communication of this project in a tangible form, having 
taken place since the publication of our last number,* we were pre- 
cluded from giving it that notice at the time which we would 
otherwise have bestowed upon it; not only as io itself meriting 
investigation, but in consideration of the intense interest and divided 
opinions it had certainly excited thronghout no small nor uneducated 
portion of the community. Ushered in with a somewhat more than 
ordinary degree of pretension, backed by reference to experiments of 
a most flattering description with models, and, to crown all, stamped, 
as it were, with the authority of a bill in Parliament, it not ouly 
justifies but imperatively calls for an inquiry which, to be available, 
must be equally searching and exact. It is of no use to regard a 
scheme of such complicated contrivance and involving such recondite 
principles, in a superficial manner or in a general point of view. The 
mere fact of a principle being correct is no proof of the practicability 
of a scheme which is founded upon it; and if the success of a mod 
were conclusive in respect of the object it is intended to represent, 
neither would Mr. Cocking bave perished in the descent with his 
parachute, nor would this very question of aerial navigation have 
remained undetermined to the present day.? In fact the working of 


1 The public were first made acquainted with the details of Mr. Henson’s 
patent ibrou;h the plans and descriptions which appeared in the weekly 
Journals of that rather ominous date, the Ist of April. . 

2 Itis well known that Mr. Cocking hal spent upwards of 20 years in 
framing and improving models of the michine in which he afterwards lost 
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a model determines nothing that cannot as well be determined without 
it—the correctness of the principle, which is the proper subject of 
mathematical research. With regard to the possibility of its con- 
struction upon the great scale it would determine nothing, even if it 
were, which in this case it is absolutely itopossible it should be, in the 
strict sense of the word, a perfect model, observing all the proportions 
of strength, weight, bulk, power aud dimensions as they will appear in 
the real machine with reference to wbich they are contrived. The only 
true and satisfactory mode of arriving at any thing like a correct 
conclusion respecting the efficiency of the machine in question, or 
any other of the like character, is by a crilical examination of its parts 
severally and with reference to each other, which is the course we 
intend to pursue on the present occasion. To enable us to do this the 
more intelligibly, we will begin by describing in a few words what 


Mr. Henson's machine is, and what is the principle upon which it | 


is intended to act, so far as they can be collected from the statements 
in the public press. In general terms, then, Mr. Henson’s machine 
may be described as an horizontally extended plane, 150 feet in length 
and 30 in breadth, (consequently containing an area of 4,500 square 
feet) across which, close beneath and in the centre, is suspended a 
cuneiform car or body accommodated with a pair of circular flying 
vanes, by the oblique impact of which against the air (upon the 
principle of the archimedean screw) it is designed to be propelled, 
and furnished with two caudal appendages like fans, one of a large 
and the other of small dimensions, by means of which the vertical and 
horizontal course of the machine is intended to be controlled. The 
whole is proposed to be set in motion by an accession of extraneous 
force acquired through the intervention of a preliminary descent 
down an inclined plane, and maintained by the operation of a steam- 
engine located in the body or car of the machine. Omitting therefore 
the consideration of minor details, our attention will be directed, in 
succession, to the suspending plane—the caudal appendages—tlie 
flying vanes—the motive power—and, finally, to the principle upon 
which the elevation in the first instance is intended to be secured. 
And, first, with regard to the suspending plane. The object of this 
contrivance, involving, in fact, the essence of Mr. Henson's patent,* 
is, simply, to obtain a direction for a certain amount of weight different 
from what it would assume if left to pursue its course according to 
the unobstructed force of gravitation, This it accomplishes, or would 
accomplish if efficiently constructed, by a progressive motion conferred 
upon it at an angle inclined to the horizon, whereby a part of the force 
generated by its opposition becomes resolved in a direction opposed 
to its descent ; and the merit of it consists in this,—that a less degree 
of force is required to produce this progressive motiou than that 
which the actual weight of the machine would require for its support. 
A familiar mode of illustrating this has been adopted by Sir George 
Cayley, in the Mechanic's Magazine for the first of April. It proceeds 
upon an analogy with the suspension of spherical substances upon an 
inclined plane, and cannot be better explained, as far as it goes, than 
in his own words, “Suppose A B to represent an inclined plane, 


10 Jb. E B 
E | 


rising one foot in ten; it is well known that if the ball F weighed 
l00lb., a force of 10lb. applied horizontally would sustain it from 


his liie; and the public wil] not yet have forgotten the pleasing experiments 
wiil Mr. Green's model of the balloon at the Polytechnic Institution last 
year, in which the practicability of controlling its course by mechanical re- 
action was so interesungly illustrated. 

3 Jt ıs not our desire to detract from the merits of any individual who 
seeks by his ingenuity to extend the limits of our attainments in art or 
science : but a regard to truth obliges us to observe that the idea of obtaining 
an ascension. by means of the inclined plane is not original or peculiar to 
Mr. Hlenson's project; being in fact the mode to which all those who of late 
yesrs have thought to eflectuate an aerial navigation by mere mechanical 
reaction, have looked for the solution of this interesting question. In the 
number of the Mechanic's Magazine, for the 25th April, 1829, is a sketch of 
an apparatus constructed entirely upon the same principle, and many more 
might be referred to of an earher as well as a more modern date. 
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rolling back. Conceive the same line AB to represent, also, the 
section of a large surface, like the sail of a ship, and that C G repre- 
sents a cord by whieh it is sustained from being driven back by a 
horizontal wind in the adverse direction. If the sail contains 100 
square feet of surface, and the wind lias sufficient power to press with 
one pound to the foot, 1001b. weight will be supported, and the ten- 
sion on the cord will be only 101b. It is the same thing whether the 
wind thus blows against the sail, or the sail be driven with equal ve- 
locity horizontally in calm air; the 101b. propelling power will still 
sustain the 1001b. in the air." lt only remains to observe in what 
manner it effects this; namely, by producing such a rate of motion in 
the inclined plane as, at the given angle, would generate a pressure of 
one pound to the square foot. 

Now to apply this to the case of Mr. Henson's machine. In the 
first place, the area being 4500 square feet, and the weight (taking it 
according to the statements in the public prints) being 30001b. sup- 
posing the same angle of inclination to be observed as in the foregoing 
illustration (tliat is to say, one in ten) if the wind move at a rate sufli- 
cient to geuerate a pressure equal to two-thirds of a pound upon the 
square foot, the resistance to its horizontal progress, and consequently 
the force it would require to compete with that resistance, would be 
one-tenth of its actual weight, or 3001b. If, instead of an angle of 
inclination of one in ten, be substituted an inclination of one in tweuty 
(which is perhaps more nearly in the ratio observed by birds in their 
flight, and consequently more consistent with the analogy Mr. Henson 
appears most desirous cf maintaiuing) the same result will be obtained 
with half the force, ora resistauce of 1501b.; and accordingly it is 
upon this hypothesis that we sliall proceed, in the next place, to in- 
vestigate the rate at which the machine must be propelled in order to 
enable it to realize this resistance. 

The proposition which we here have to deal with is simply, “having 
the pressure upon a plane surface at a given angle of inclination, to 
find the rate under which that pressure is developed;"' and the so- 
lution is deduced from a consideration of the rate corresponding to 
the resistance the same plane would experience if perpendicnlarly 
impinged upon. 

We will not trouble cur readers with entering into the details of the 
equations by which the ratio cf the forces generated by inclined planes 
moving in fluid media has been determined; but, content with refer- 
ring them for tlie solution of these interesting problems to Whewell's 
Treatise upon Dynamics (or indeed any other works of good repute 
upon the same subject), proceed at once to observe that the resistance 
experienced by an incliped plane in passing through the air with a 
given velocity, varies as the cube of the sine of the angle of impact; 
and that, consequently, whatever be the ratio which this number bears 
to the cube of radius (the sine of the angle of 90 degrees), the same 
will be the ratio of the resistance it will experience at the angle 
assumed, to that which it would experience at the same rate of motion 
if perpendicularly encountered. 

Now the velocity under which the plane in question, containing an 
area of 4500 square feet, would develop the prescribed amount of 
resistance, namely 3000 1b. by perpendicular impact (being at the rate 
of two-thirds of a pound per square foot) is, according to the tables 
of Messrs. Rouse and Smeaton, fonnded upon actual experiment, about 
12 miles an hour. The angle of inelination at which we have agrced 
to dispose the suspending plane, being one in twenty, may be cun- 
sidered with sufficient accuracy for practical purposes, as an angle of 
3 degrees, the sine of which (radius being estimated at 1) is -U5 
As therefore 1? = 1 ; -05? = -000125 : ; 3000 ; .375 = the 
resistance on the inclined plane at the rate of 12 miles an hour; and 
the resistance increasing as the squares of the velocities and conse- 
quently the velocities following the ratio of the square roots of the 
resistance, as 7375 = |: ^/3000—55 s : 12 ; 1100, the number 
of miles per hour representing the rate of the inclined plane required 
to support it, in conformity with the conditions described. 

The consideration of some of these conditions will, however, show 
that this rate of motion, and, consequently, the amount of force by 
which we have presumed it to be generated, is far from sufficient to 
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satisfy the exigencies of the case. In the first place, the data upon 
which the calculations of the resistance of the atmosphere have been 
grounded, are deduced from a consideration of the density under little 
more than mean pressure, equivalent to the support of a column of mer- 
cury 30 inches in height; whereas it is well known that it frequently, 
or at all events occasionally, falls to an extent of nearly two inches, 
implying a reduction in the density equal to 4th of its whole amount. 
In respect of this condition alone, therefore, 25 miles per hour 
would have to be added to the above to enable the machine to main- 
tain its pristine elevation, but slightly removed above the surface of the 
earth. But the mere retention of this elevation, without the power of 
augmenting it at will, within certain limits, wonld be evidently very 
insufficient for the purposes of a perfect aerial navigation. lt is unne- 
cessary to dwell upon the many occasions which the inequa'ities of the 
earth’s surface would present, in the extancy of the objects upon it, 
both natural and artificial, when it would be necessary to assume a 
higher course in order to escape a collision. Some of these, it is trues 
could be gone round, and thus avoided, instead of being surmounted. 
But there is still a great variation in the prominence or altitude of the 
plains and large ranges of mountain country, which could not be so 
dealt with; and in respect of these, a considerable allowance must be 
made inthe powers of the machine. No part, for instance, of the 
Alps or Pyrenees, extending entirely across Europe, could be traversed 
under an elevation of 8000 feet, and without the power of accomplish- 
ing this, the use of the machine wonld be restricted to a very small 
portion of our own continent, or forced to make a detour equal in some 
cases to perhaps the entire extent of its intended route, Now for 
every 1200 feet of elevation, in the beginning of the scalc, a reduction 
of oue inch may be counted upon in the height of the barometrical 
column; so that if we only presume an elevation of 8000 feet, we shall 
have imposed upon the aerial machine an obligation of conducting her 
operations in an atmosphere the density of which will have been re- 
duced to an extent indicated by a fall of the barometer to 23 inches; 
from which, if we further subtract the amount of the variation from 
mean pressure previously mentioned, we shall have a density of the 
medium only three-fourths of that, upon the hypothesis of which her 
former velocity had been assigned. Now the pressure, according to 
the first law of resistances, being directly as the densities of the 
media, by this condition, therefore, we shall have incurred a fresh 
obligation of speed, following the ratio of the square roots of the den- 
sities, the total amount of which will be determined by the rule of 
three proportion; thus, as 4/3 : A/4 ; : 1100 = the number of miles 
per hour necessary to accomplish the required resistance under mean 
pressure ; 1246 miles (nearly), = the rate at which the machine must 
be impelled to enable it to effectuate the same amount of resistance 
uuder the reduced pressure to which, in its elevatioo, we have seen 
it will have to be exposed. And this augmented velocity, be it ob- 
served, arising solely out of the reduction in the density of the 
medium, will be maintainable by the application of the same effectual 
force, namely 1501b., by which the first assigned velocity was shown 
to be determined. 

Hitherto we have regarded the qualifications of the machiue in 
respect of rate and force apart from any considerations but the neces- 
sity of securing an elevation in the air. But a velocity of 50 miles an 
hour, however it might satisfy the conditions of support, would 
evidently be insufficient to realize that progress independent of the 
action of the winds which is necessary to the constitution of a certain 
and serviceable mode of transport. For this purpose, something more 
than the actual rate of the winds is the least amount of speed which 
could be considered sufficient to meet the exigencies of the case. 
Now, the average rate of the winds, in this climate at least, may be 
stated to be about 25 miles an hour, This we are enabled to 
determine, not from the observations of the meteorologist alone, but 
also, (and what is more to the point because founded upon expe- 
rience in that part of the atmosphere with which we have more 
especially to do) from a consideration of the average rate of Mr. 
Green's aerial excursions,* deduced from a series of 249 voyages, 


* *' Lhe tctul distance which Mr. Green accomplished in the course of his 
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executed generally, of course, ia the most favourable periods of the 
year. From this we learn that 25 miles an hour is the mean rate at 
which a body floating in the air may expect to be transported; to this 
we must add considerably more to secure a balance in favour of the 
machine, for which an additional amonnt of force must be provided 
over the amount assigned for its support. 

The determination of this new quantity however depends entirely 
upon data with which we have not been furnished. 1n the calculations 
which we have hitherto made, we have regarded the machine as a 
mathematical plane, altogether unproductive of any resistance except 
what contributes to the counteraction of its descent. "This, however, 
it is scarcely necessary to observe, is an hypothesis which is not cor- 
rect in faet ; aud the distinction will be seen to be of serious impor- 
tance, when we consider that, for every square foot of plane surface 
made up of all parts and projections that receive the direct impact 
of the air, the machine experiences, at the rate of 100 miles an hour, 
a resistance equal to abont 50 lb.; so that if we only suppose it to 
present an additional extent of resisting surface equivalent to a plaae 
of 10 square feet, it will encounter an opposition equal to four times 
what has already been assigned to it, and consequently involve a ne- 
cessity for four times the amonat of force which was previously re- 
quired. 

Now the conditions of force in the first instance prescribed might 
have been considerably (almost indeed, indefinitely) reduced by in- 
creasing the superficial contents of the suspending plane. For in- 
stance, if instead of an area of 4500 square feet, ıt had présented a 
surface of double the extent, (which it could have been made to do, 
by doubling the breadth or adoptiug another form, without augmenting 
the difficulties of construction) the same degree of elevation would 
have been obtained witl less than half the force; as will be evident 
if we consider that while the resistance follows the ratio of the di- 
mensions, the dimensivas observe the ratio of the squares of the ve- 
locities: so that in this point of view the suspending plane of Mr. 
Henson's inachine may be shown to be contrived witliout due regard 
ta the economy of the forces by which it is upheld. 

But there is another purpose which the suspending plane is re- 
quired to fulfil, and which must be taken into consideration in adjudi- 
cating upon the plan before us. It is to be recollected that this eleva- 
tion is maintained only by the exercise of a progressive motion, and 
that in order to effectuate a safe descent this motion must be suspended, 
It is scarcely necessary to observe tliat a projectile force, however mo- 
dified it might be, is quite incompatible with the preservation of hu- 
man life under any mode of accomplishing a descent which could be 
proposed; and that uuless it can be accomplished by the independent 
resistance of the suspending plane, it can never be safely accomplished 
atall. There are two modes by which the actual rate of descent may 
indifferently be ascertained. To one of these modes, which is an 
infereuce from the pressure exerted by the air in motion at ditferent 
degrees of velocity, we have already adverted in determining the 
speed at which, under perpendicular pressure, the plane iu question 
would generate a resistance equal to its weight. From this we have 
seen that a rate of 12 miles an hour is exactly answerable to the con- 
ditions of the case; being that at which a plane surface develops the 
resistance assignable to Mr. Henson's machine, namely, two thirds 
of a pound to the square foot; and accordingly that number expresses 
the rate at which the machine in question would descend through 
the air if left of itself to fall. 

In addition to this method, Dr. Hutton has left us a formula 
by which the same may be calculated with sufficient accuracy 
for practical purposes, and which it will be seen leads to a 
result confirmative of the approximate correctness of our conclu- 
sions. Taking W to represent the weight and D the diameter 


26 


of a circular plane of the given area, pv gives the number of 


first 200 acrial excursions. a very accurate co: putation enables him to fix at 
6000 miles; and the time consumed in the performance at 240 lurs, Ube 
former of these two quantitise divided by the latter gives the result stove.” 
Areanoutica, page 298. 
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feet persecand which constitutes the terminal velocity of the falling 
body. ln the present case, D being equal to 76 feet and the weight 
3 3 

3000 lb., we have 73000 = x 55 = 19 feet nearly ina second, 
or somewhat less than 13 miles an hour. It is unnecessary to point 
out the insufficiency of this retardation to effectuate the safe descent 
of human beings. It will serve to give some idea of the force and 
necessary consequence of such a precipitation,, merely to suggest the 
shock that would be experienced by an individual if he were to be 
launched unprotectedly against a solid wall from the top of a vehicle 
travelling continuously at the rate of 12 miles an hour. In this respect 
therefore, the suspending plane of Mr. Henson’s machine is particu- 
larly deficient. It has been caleulated, and no doubt upon good grounds, 
that the least rate of descent which consists with human safety is 3 
miles an hour; and thongh if we could always command the conditions 
of the descent so as to alight upon our legs, we might be able to sustain 
a greater concussion withont peril, yet, as a general principle, and 
more particularly with reference to the circumstances of the case before 
us, we shall not be too exigent in requiring a power of retarding the 
descent within double these limits. Now the resistance upon a square 
foot of plane surface in motion through the air at the rate of 6 miles 
an hour, is 176 of a pound; and the whole weight to be sustained 
being 3000lb., we shall bave an apportionment of surface to weight 
io the ratio of about 6 feet to the pound; amountiog in the aggregate 
to ap area of 18,000 square feet, or 4 times the actnal size of Mr. 
Henson’s plane. The correctness of this estimate may be readily veri- 
fied by reference to Dr. Hutton's formula before adduced, by which it 
will be seen, that such is the rate at which such a plane so loaded 
would make its descent through the air. 

But for the continuation of these investigations we must refer tlie 
reader to our next number. 


THE CAUSES WHICH HAVE ENNOBLED ARCHITECTURE. 


By FREDERICK LusH, Associate of the Institute of British 
Architects. 


AN art which depends upon the cultivated powers of the human 
mind must be necessarily slow in arriving at perfection. As it had its 
origin in some simple want, its primary object is to satisfy the neces- 
saries and promote the happiness of man, in whatever condition he 
may be placed. The end of architecture, like all other works of im- 
agination and taste, is to give pleasure; but it will fail doing so, when 
this principle is lost sight of. On this accouut the expression of use 
and fituess has been considered by all writers on art, as the chief ele- 
ment of beauty: and we expect to find that the buildings of different 
nations will be indicative, uot only of their peculiar habits and cus- 
toms, but also of the country in which their several styles originated. 
There is no occasion to speculate on the influence which scenery and 
climate exert upon the mind, and how they consequently operate 
upon all the productions of man. The difference of opinion and de- 
gree in which the sentiment of the beautiful has unfolded itself in 
various parts of the globe, plainly shows that the temperature and 
circumstances of one clime are more congenial for the practice of this 
noble art than another. Nature scattered her beauties on the soil of 
the Greeks with a liberal hand, and as they were quick to discern and 
appreciate them, they were wrought by the sculptor on their temples 
and monuments. The embellishments with which they were thus 
supplied, were in harmony with surrounding objects; and we cease to 
wonder at the fascinating works which emanated from this favoured 
people, when we see that the finest models in nature were ever pre- 
sent to their imagination. Among these resources, none gave them, 
perhaps, [greater power of conceiving what was beautiful, than the 
various passions, attitudes and proportions, which they had the op- 
portunity of studying during the exercises of their athlete. Here 
was exhibited to their astonished gaze the wonderful structure of the 
human frame; and it is when contemplating the character which man 
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sustains in the varied scenes of life, when watching the many ways 
in whieh his hands are employed for advancing the good of liis fellow- 
creatures, or, when he breathes and speaks to us out of the marble 
or canvass, that we recall to our memory the fine soliloqny of Hamlet : 
“ What a piece of work is man! how noble in reason, how infinite in 
faculties! in form and moving, how express and admirable ! in action, 
how like an angel! in apprehension, how like a god! the beauty of 
the world, the paragon of animals!" Who can deny then, that an 
anatomical knowledge of the human figure is the best education for 
the eye, and the basis of all grace and propriety in invention and 
design? The student needs to be reminded that his art will never be 
ennobled by only copying the orders of Vitruvius or Palladio. if the 
works of nature had not been their guide, the ancients had never at- 
tained to such perfection in architecture. 

One of the most striking features in ancient art is grandeur. It 
was an object with the builders of antiquity to give great permanence 
to their works: a wish which sprung out of their natural love of 
glory aud desire to appear great and enterprising iu the eyes of pos- 
terity. An instance of the extravagance to which this passion carried 
them, is recorded in the tower of Babylon. Such a failure, however, 
occurring among men who were unguided by precedents and blinded 
to the consequence of their rash and presumptuous undertakings, 
wonld have the most beneficial results, and lead them to view the art 
of building for eternity, on more sound and philosophical principles. 
Curiosity has ever been busy in inquiring into the causes of things; 
and the mest useful discoveries have arisen upon the errors of former 
ages. Michael Angelo had never, perhaps, raised a dome so trium- 
phantly, if the attempt had not been made by others with less success 
before his time. 

But although this sense of immortality is the first step towards a 
grand style, it depends likewise upon the goodness of the materials 
that are introduced, as it is these which give to buildings, whatever 
may be the purposes for which they are intended, all their character 
of strength and durability. Now, on these latter points, much of the 
fame of an architect rests, und for want of attention to them, we owe 
the ruin of many modern edifices: I allude to the one at Fonthill as 
an example most familiar to the reader. Every one remarks the 
great contrast between the size and dimensions of timber, for in- 
stance, used in buildings of a bygone age, with those of the present 
day: and the difference in their duration is equally great. The sys- 
tem of contract, which has been so prevalent of late years, and the 
heavy duty on materials of every kind, have operated powerfully in 
the change ; and although in some cases the exorbitant proportions of 
strength observed in old houses seem to indicate an ignorance of the 
principles of construction, yet as they long outlast our feebler erec- 
tions, and require force to raze them, we can scarcely blame what ap- 
pears insome of their parts a want of geometrical skill. The ar- 
chitectural merits of our ancestors must be judged by the circam- 
stances of the age in which they lived. They had doubtless been 
more sparing, and displayed more science in the use of their timbers, 
had they been less abundant; or had they been compelled, by the 
restraint of taxes, to make them answer their several ends with the 
least possible expenditure. 

With regard to stone, we have no cause to complain of its defi- 
ciencies, or think lightly of the resources of our British quarries, 
although we have not the granite of Egypt or the marble of Pente- 
lieus. Yet when we look on the dilapidated state of many of our 
edifices—when we think of the ruinous appearance of some of the 
colleges in,the beautiful city of Oxford, the nurseries of so much 
profound learning and eminent piety, we have reason to lament the 
corrosive nature of the stones with which they have been constructed. 
In these latter, their rapid decay is owing to the broad surfaces of 
the lamine or cleaving grain being presented to the action of ihe 
weather; and we see the result of placing them ina position con- 
trary to that in which they lay in the quarry. One remedy for this 
evil would be the establishment of a society for testing the capabili- 
ties of stone and its fitness for durability, prevous to its being em- 
ployed on public and national edifices. 
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On the other hand the mild and equable temperature of the east 
was favourable in effecting for the ancients that perpetuity at which 
they aimed; they did not suffer from frequent frosts and sudden 
changes; their beautiful statues were not injured by that quantity of 
coal-smoke which accumulates in our dense cities; nor did they see 
a Parthenon or Erectheium perishing in the lifetime of its founder. 
Iostead of a few years altering the appearance of their temples, they 
remained as firm and perfect as ever after the lapse of ceoturies, 
and promised to be as lasting as the rocks out of which they were 
originally hewn. The immense size and weight, moreover, of the 
stones which their architecture demanded, contributed, independent 
of the cement, to the stability and breadth of the masses. And 
as the site of their cities was generally on the tops of lofty hills, 
it being the custom with idolatrous nations to offer sacrifice on 
such places, it is evident that to raise such huge blocks to the re- 
quired height, betokened some degree of mechanical skill. Besides, 
when they knew the grandeur of effect which would be conferred on 
their buildings from an elevated position, and the advantages it would 
give them over invaders, they needed not a fucther stimulus to exer- 
tion; nor would they be slow in applying the principles of geometry 
to the carrying furward those great works. The Egyptians were un- 
questionably masters iu this science. But their simplest and most 
effectual method in transporting their vast monoliths (as may be 
learned from one of their own paintings) was the use of rollers and 
the incline; in fact they would skid these obelisks, and by means 
of proper tackle, set them up just iu the same way as modern 
labourers. 

If we consider their cement, we find, as in the aqueducts, it pre- 
seots a hardness that is impenetrable to water; and this through no 
less than 2000 years. The Romans and Greeks were particularly 
careful in the making of their mortar and in the use of it; with us, 
onthe contrary, it is deemed a second rate consideration, especially 
in house-building, and is usually committed to the least instructed 
class of men. Allan Cunningham, in his life of Wren, speaking of 
St. Paul’s, says:— Though the stunes are hewn with the greatest 
nicety, and the masonry seems all firm and compact, yet the mortar 
which should unite the whole into one solid mass, is in many places 
decayed and become as dust. This is the case even with some of 
those piers against which the public monuments are erected; when 
the outer line of stone is cut through, the mortar comes gushing 
through the aperture; the sand is sharp and good, but the lime, like 
too much of the lime used in London, has been deficient in strength.” 
Notwithstanding this defect, every one who knows that the architect 
endeavoured to give permanence to his works and secure the praise 
of posterity, will be glad he is deaf to the voice of his biographer. 

Of the religious edifices of the middle ages, there are some which 
retain, despite of time and tempest, so much of their original beauty, 
that most of their ornaments and rich carving seem as if they were 
the work but of yesterday. There are even preserved to us those 
euricus devices with which the early sculptors were wont to decorate 
their handy works; and whether they alluded to the mysteries of 
their craft, or were emblematic of some moral truth, were vet always 
used to mark and identify a favourite subject. I regard their sacred 
architecture with feelings of reverence; for cold, indeed, must be the 
heart of that man who is iusensible to the sublimity of the Gothic, 
when looking upon the roof at King’s College, the Minster at York, 
or the magic gruining and tracery of Henry VIPs chapel There is 
something so ennobling in this style, that it is peculiarly adapted to 
our Chtistian churches. It is easy to point out its claims upon our 
admiration. The Gothic architects, weil knowing that devotion wculd 
be heightened by great size, loftiness, aud durability, preserved all 
these characteristics of graudeur; and it is when surrounded by thew, 
we are impressed with the religion of the place, and feel that we are 
in a building dedicated to the worship of Jehovah. Everything is 
calculated to excite the most profound emotions. Worldly feelings 
die away, and piety grows warm when we view its consecrated walls 
through the obscure and subdued light which streams through the 
painted windows; when the voice of prayer alone breaks the stillness 
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of its ailes; and, as the sounds of the organ thrill through our souls, 
we listen to the beautiful and affecting chaunt :— 


Stabat mater dolorosa 
Juxta crucem lacrymosa 
Dum pendebat filius, &c. 


During the period of the building of these magnificent structures 
art was the favourite study of the monks, and the most eminent ar- 
ehitects were bred within the walls of the cloister. The abbeys, 
the cathedrals, and conventual churches, were planned and superin- 
tended by successive abbots and bishops; for learning thev was a kind 
of monopoly, and chiefly confined to the clergy, and the nobles of the 
land. But this was a propitious era for architecture, inasmneh as 
there was less fear of its being debased by illiterate men. The 
knowledge of its principles, too, seemed to operate far more power- 
fully, when concentrated in such a circle, than when scattered in 
various forms over a whole community. It is thus that the noblest 
style and the most perfect system of architecture, as seen and uni- 
versally adopted throughout Europe, is supposed, and with every 
probability, to have originated among the fraternity of freemasons. 
For such could only have been accomplished by many different minds 
acting in concert. 

Nor were wealth and labour among the least causes which contri- 
buted to this end. To command them is indeed the object of every 
nation eager of renown, and desirous to distinguish itself by its 
public institutions and mouuments. We admire the beautiful villas of 
Italy, her lakes and gardens, her palaces and academies for the arts, 
and we think of the rich cardinals and noble families who built them; 
we look at other stupendous fabrics and are reminded of the wealth 
of the Roman patricians. The prelates, too, of the great Catholic 
churches, from being prohibited to marry, had no motive for accumu- 
lating property, hut expended it on the service of the altar; and 
aided by the munificence of princes, the donations of the people, and 
the revenues arising from monasteries, they were enabled to seek out, 
from both at home and abroad, the most skilful artists, for the purpose 
of making those edifices in all respects worthy of religion. Such a 
capital was applied by the Gothie architects for their embellishment. 
That unrivalled skill in coustruction—that elaborate ornament in 
sculpture, and those beautiful allegorical and legendary decorations, 
arose from this source. The interior of their churches became one 
mass of splendour; to compose them, the priests exhausted their 
knowledge of the passions; and with it they exhausted their fore 
tunes. 

The time and labour which were bestowed upon them equally de- 
serve our attention. In our contemplation of any object to which 
genius lias given all the excellence it is capable of, we seldom reflect 
upon the numerous difficulties through which it has struggled to per- 
fection; although what appears as the effect of enchantment or pro- 
duced without any effort of the mind, is generally the fruit of many 
years of painful toil. Those who witnessed the foundation laid of one 
of these great piles, and those who saw the last stone raised for its 
completion, were almost two distinct generations. During this long 
interval, separate portions were built at different times and by dif- 
ferent hands; and this was especially the case under the Papacy; so 
that we find in the history of the cathedrals, a succession of bishops 
who added some sercen, shrine, tower, or transept, in the design of 
which, they acquired great fame as architects. 

This mode of building hy degrees is at present rare amongst ns. 
It has been lately fullowed in one or two parts of England; but the 
recommendation of it by the “Incorporated Society for promoting 
the Bnilding of Churches,” is likely to lead to its more extensive 
practice. The only evil that is to be feared will result from it, is the 
want of unity in design; as we see it in St. Peter's and other works 
in which this system was pursued. 


(To be continued. ) 
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CANDIDUS'S NOTE-BOOK,. 
FASCICULUS XLVII. 


** [ must have libert 
Withal, as large 3 charter as the winds, 
To blaw on whom I please.” 


I. It is eurivus to observe how much fashion and custom prevail in 
matters where they ought not to be allowed to have any authority. 
It is still the fashion to talk of Michael Angelo as a “great architect,” 
and he is accordingly considered quite a luminary in that character— 
a mistake of which some of our now rather numerous Professurs would 
do well to disabuse the public; at any rate those who can admire 
him and his caprices have no right to turn np their noses at those of 
Borromini. It is the fashion —with book-making tourists more espe- 
cially—to extol Palladio, generally in “ criticism pilfered from guide- 
books." And as it is also the fashion to make no mention of Calderari, 
or any of the buildings designed by him in the same city of Vicenza, 
the unfortunate Connt Ottone is treated as a mere nobody. For tour- 
ists of the Trollope breed, who make trading voyages of their travels 
abroad, and who are content to return home with as much gossiping 
and blundering as will serve them for a book-making and book-selling 
job—for such persons there may be an excuse, since, if ignorance 
can be pleaded as a sufficient one, they may generally claim it most 
amply; but that a professional map, and one who made architecture 
the chief object of his journey, should not even so much as once men- 
tion Calderari or any work of his either at Vicenza or Verona, is 
almost incredible—certainly quite unpardonable. Nevertheless, after 
speaking of Palladio's buildings in the last-mentioned city, Woods 
says, ^I will not trouble you with criticisms on other palaces, where 
there is nothing particularly beautiful to render them objects of 
study." Pitiful and huambugging evasion! Did he mean to say that 
Calderari, a decided Palladianist in his style, produced nothing that 
will bear any comparison with Palladio's own works? If such was 
really the case, that should have been a reason for his entering into 
the subject, and explaining wherein the great difference consists, and 
to what it is owing that, with far fewer solecisms and defects, 
Calderari's buildings are decidedly inferior to those of Palladio. 
This might have been rendered a highly interesting and instructive 
piece of criticism, therefore we may fairly suppose that Woods’ 
reason for passing over Calderari was not that which he has assigned, 
but the unwillingness to “trouble” himself with any farther remarks 
on the subject of the palazzo architecture of Vicenza. The only 
mention at all I have ever met with respecting Calderari, in any Eng- 
lish bock, is—pace Joseph Gwilt—in an article on the “ Palladian 
Architecture of Italy,” in the Quarterly Review, where it pleases the 
“ignorant reviewer" to remark, “Ottone Calderari particularly dis- 
tinguished himself by simplicity and elegance, and a knowledge of 
the true principles on which the beauty of Grecian architecture de- 
pends. The Loschi and Bessaro palaces at Vicenza, and the Semi- 
nario at Verona, are noble specimens of his skill" Where then 
were Woods’ eyes—where those of the hundreds of others who have 
visited Vicenza only to prate like so many parrots abont Palladio? 
It is just as if a foreigner, visiting England, sliould extol Temple Bar 
as a work of the “ great Wren,” and of course a perfect architectural 
gem, yet should not bestow a syllable upon the palazzi of Pall Mall. 
As to Buckingham Palace, the less any one, either foreigner or Eng- 
lishman, says of that, the better. It is a thousand pities it was ever 
built, and at least five hundred that it has not since been burnt down. 

Il. The plea of insanity is now becoming a very fashionable, and is 
certainly a most convenient one. For some of tle things they de- 
signed, both Nash and Soane, not to speak of a good many others, de- 
served to have been hanged; and if tried could have escaped only on 
the grounds of positive insanity. But then, those who employed them 
ought to have been hanged too—at any rate, ought to have been shut 
up in Bethlehem, as being equally insane. Oh! the untold millions 
squandered away upon lost opportunities! Let us not think of it, for 
it is enough to drive us all mad, and qualify us for the glorious privi- 
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lege of insanity. Apart from their architectural phrenzies, there was, 
however, little in common between Nash and Soane ; the one lived ex 
prince and died a beggar, the other lived very much like a hunks 
and left a vast fortune, which he most assuredly would not have done 
could he by any possibility have carried it away with him. I well 
remember once being witness to a complete scena, in which Soane was 
the actor. In reply to some complimentary remark about his house, 
he burst out with * D—n the house! enrse the house! Could I have 
my mind, | would tear it all to atoms this very instant—yes, this very 
instant. I am sick of hearing of it—I abhor it —I detest it—I loath 
it—I abominate it. And so you are come to see the house ?—here is 
a d—d dull day to come on such an errand. ‘Tis as dark as pitch— 
as black as Erebus. Confound the house, it is tay eternal torment, 
and a parcel of folks are continually coming here, to see the d—d 
house: they don't come to see me—no, I ain nobody, they only come 
to stare at the d—d, infernal, abominable house!’ After which fu- 
rious explosion, and tempest, the old man suddenly became not only 
tranquil, but very condescending, gracions, and chatty. If he was 
really mad, there was also a certain degree of method in his madness, 
and a most extraordinarily queer method it was. “Rich and rare’? 
are the anecdotes that remain to be told of Sir John Soane. I know 
one who promised to give a collection of them to tlie publie, but he 
has pot kept his word. 

HI. Independently of the egregious blunders with which it teems, 
the English translation of Milizia’s Lives of celebrated architects, 
would disgrace a penny-a-liner. That work has been done into Eng- 
lish, with a vengeance. It seems to have been done by way of exer- 
cise while the translator was learning Italian, and in all probability 
such was really the case. The best part of the book is the index, 
which as matters go, is saying something in its favour, indexes, even 
to books of reference, having now gone almost entirely out of fashion. 
No matter, this is an age when, thanks to the march of intellect, 
everybody reads and nobody studies. 

1V. So Albert has actually shed the light of his countenance and 
the glory of his presence on the Institute of British Architects; yet 
his visit to it turned ont one of the dullest and flattest affairs imagin- 
able. If the Institute really felt flattered or encouraged by it, they 
must be the most easily satisfied mortals breathing. Of course all 
was conducted very * properly ;" no blunders were committed either 
on the one side or the other. The Prince was exceedingly prudent 
and disereet—wbich for a Prince, is saving something: he did not 
attempt any compliments; he did not pretend to congratulate the In- 
stitute on their unwearied zeal, and on what they had done for the 
advancement of architecture in this country. In abstaining altoge- 
ther from blarney, his Royal Highness showed good taste, but he cer- 
tainly did not manifest the slightest cordiality or sympathy with them. 
The whole affair was mere matter of form and ceremony—at once 
perfectly correct and intolerably chilling. The Prince seemed to con- 
sider it a bore—how the others relished the taste they got of Royal 
condescension and patronage, I pretend not to say. There was, at all 
events, a paragraph for them in the newspapers and Court Circular; 
but as to the patronage itself, that is likely to turn out a mere phan 
tom—of just as much real service to the Institute, as the Institute 
itself is to the art and the profession. 

V. «I cannot recommend frescos,” says Mr. Eastlake, “for the 
sitting rooms of dwelling houses ;" a very reasonable piece of advice, 
now that we seem to be threatened with a fresco mania. If that mode 
of painting is to be employed for the merely general decoration of 
walls, it would soon sink to the level of paper-hanging, and its 
greater pretension would chiefly serve to render ij all the more paltry 
and unsatisfactory. On the other hand, if it is to be employed for 
subjects upon a large scale, and with ügures of the size of life, it 
wonld be a most obtrusive and oppressive species of decoration. In 
that respect painted ceilings are objectionable enough, but they are 
comparatively quite removed from notice. Saints and virtues may 
cut capers over our heads, and dance jigs in the clouds, without our 
being compelled to look at them ; but it would be very different were 


the walls of our rooms to be peopled with such figures—poetical or 
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historical, and converted into so many "scenes." Pictures in frames | 


do not force themselves importunately upon our attention: while 
they contribute to general embellishment, they do not isis upon 
being looked at; but we may do so or not according to the humour of the 
moment, Few woo d relish dwelling in rooms where the same scene, be 
it either solemn or the contrary, is constantly acted before their eyes. 
However masterly the paintings themselves might be, they would soon 
sicken of being shut up iv a Miltonic “Paradise” or “Pandemonium,” 
or a Dantean “ Inferno ;” while a perpetual Elysium would be likely 
to inspire them with the blue devils. Nay it is not every picture 
that one would care to have hung up in a drawing-room or other 
domestic apartment: the “Lazarus” of the National Gallery, for in- 
stance, would not be particularly desirable or exhilirating as a com- 
panien in such a place. It is all very well to talk abont fresco-paint- 
ing and the grand style of art; yet it does not follow that we are 
bound to adniit them into our houses. They neither suit us, nor do 
we suit them ; which may be unlacky, but is nevertheless the case. 
The truth is, we are a very matter-of-fact people, and live in a very 
matter-of-fact age; nor will all the arguing in the world render us 
otherwise, for we might as well attempt to change the natural atinos- 
phere, as the moral one which surrounds us. It is very easy to say, 
let us revive this, or revive that; but how are we to infuse actual life 
and vitality into that which has been extinct long ago? The utmost 
we can do is to conjure up the mere ghost of it, aud for gliosts the 
world has now little relish, The king of Prussia is now endeavour- 
ing to revive the Greek theatre and Greek drama in their pristine 
purity; and he will do so—but how ?—precisely after tle manner in 
which Eglintoun brought back again the age of chivalry, with its 
pageants and tournaments. It would perhaps be wrong to say that 
art in this country is not yet ;;pe enough for fresco painting, since it 
is more likely to be tco rotten. 


SUGGESTIONS FOR THE 
MORE EXTENSIVE EMPLOYMENT OF CONCRETE IN 
DISTRICTS WHICH DO NOT POSSESS ROCKS 
SUITABLE FOR BUILDING PURPOSES. 


Ir is now many years since our active neighbours, tlie Frencli, an- 
dertook on a very large scule, the manufacture of artificial hydraulic 
limes, with a view principally to intreduce them as an ingredient into 
that species of concrete which they have termed béton, Following 
in the track of Berthier, Vicat, and Treussart, our own countryman, 
General Pasley, has long since endeavoured to arouse the attention 
of landed proprietors, engineers, architects, builders and others, to 
the method of forming artificial cement, by the mixture of chalk and 
clay in certain proportions, which should vary according to the quali- 
ties of these two ingredients. Hitherto, however, notwithstanding 
the perfect success which has attended the manufactare in the neigh- 
bourhood of Paris, where it is cartied on at this day on the very 
same principles as those which General Pasley first had the credit of 
introducing to this country, nothing has yet been done by ourselves to 
carry out the practical application of a process which is evidently 
calculated to afford a very fiue field for the employment of labour, the 
exercise of skill and ingennity, and the profitable investment of 
capital. 

Under the general head of caleareous concretes may be classed all 
those substances which are composed of fluid mortar mixed with 
broken stones, gravel, pebbles, fragments of bricks and tiles, or such 
other hard mineral Substance as may be at hand. An ordinary con- 
crete is that which is made from a common chalk or other lime stone 
which does not possess the property of setting under water. On the 
other liand, the quick setting limes, aad those which possess hydraulic 
properties, as the Barrow lime, the Aberthan, that of Lyme Regis, 
and other places, as the lias formation, compose the species of con- 
crete which is termed bétos. Now it is known that all the limes 
which have been mentioned, owe their hydraulic property principally 
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io the presence of a small quantity of elay in intimate combination 
with the lime. Hence it is that Roman cement, which is burnt from 
an argillaceous limestone containing more clay than any of the before- 
mentioned, and indeed more than any of the rocks properly called 
limestones, forms in concrete a more perfect kind of béton than any 
other. Conceiving an ordinary limestone to form a simple concrete, 
and conceiving Roman cement to form a true biton, all other kinds of 
limestone may be considered capable of forming a mixture interme- 
diate between simple concrete and true béton, according to the pro- 
portion of argillaceous matter they contain. 

It is quite a mistake to suppose that the béton so much in use 
throughout France, Holland, Italy, and other states on the continent, is 
invariably composed of broken stones mixed with lime, &e. Such 
appeurs to be a mistake into which O. T. of Newcastle has fallen in 
his paper on concrete, in the Journal of February last, since he ob- 
serves “that béton differs frem concrete in broken stone being used 
instead of gravel, in the proportion of two of stone to one of lime or 
pozzolana of haly, &c." Now the truth is, that although broken or 
angular stones are commonly used in the manufacture of béton, vet 
gravel and pebbles are not unfrequently made use of; and the real and 
true distinction between concrete and béton lies, as we have already 
said, in the employment for the latter of a more or less hydraulic lime 
instead of a lime made use of for ordinary mortar. 

Among the best of the hydraulic limes employed for the French 
béton, may be mentioned that of Metz and that of Senonche near 
Dreux. The hydraulic limes of Tournay ip Flanders and of Viviers 
upon the Rhine, are also of excellent qualitv. The hydraulic limes 
manufactured in the neighbourhood of Paris are cemposed of three 
parts of chalk ground into powder, aud made up into paste with two 
parts of plastic clay. This mixture is formed into cakes, burnt in a 
kiln, and then ground to powder. 


APPLICATION OF CONCRETE TO BUILDING PURPOSES. 


The Romans extensively employed concrete not only in beilding 
walls of every desciiption, but even constructed vaults and arches 
entirely of this substance. Examples of this are found in the re- 
mains of their baths, their theatres and temples. The arches in the 
Coliseum, in the baths of Caracalla, in the temples of Peace, of Mi- 
nerya, and of Venus, are mostly of concrete with an occasional rib 
of brickwork. 

The spherical vavlt of the Pantheon at Rome, which is 133 Roman 
feet iu diameter, and also a great vault at the baths of Dioclesian 74 
feet in diameter, were botli built of concrete, and their condition is as 
perfect at this day in point of stability as when they were first 
erected. A more modern example exists in the great concrete vault 
for the dome of St. Peter's, which is 52 Roman feet in diameter, and 
144 in height. While admitting that the excellent preservation of 
many Roman walls in italy, Spain, and the south of France, clearly 
proves the almost imperishable natare of the concrete or béton of 
which they are composed, it has been objected by many modern archi- 
tects, that the variable climate of Great Britain is unfavourable to the 
duration of concrete in exposed situations, and the opponests of con- 
crete have not hesitated to affirm that, if those Roman monuments, 
whose preservation we so much admire, had been tested beneath a 
more changeable sky, and exposed to the rigors of a more northern 
clime, they would have furnished far different evidence, that is, far 
less favourable evidence uf the value of concrete for building par- 
poses. In reply to this, however, it will be sufficient to adduce nu- 
taerous old castles which were built in this country soon after the 
Norman conquest, and whose walls, consisting of irregular masonry, 
which bears a close resemblance to béton, are found at this day ina 
state of excellent preservation. The great Pictish wall, which is well 
known to have been executed by the Romans, is also a striking in- 
stance of the durability of well composed béton; and upon the whole 
we are justified in concluding from ancient remains existing in our 
own country, that where good hydraulic lime is employed, béton will 
last even in the atmosphere of Great Britain, for at least as many 
centuries as most of the stones at present employed for building pur- 
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poses. We have observed in the walls of many old castles in England, 
that the stones have been greatly decomposed and eaten away by 
atmospheric influence, while the mortar joints stand out in relief and 
indicate what was originally the face of the work. In such cases the 
mortar has been obviously far superior to the stone, and this supe- 
riority is further evident, by trying the relative hardness of the two. 
While the stone will crumble away and yield to any metallic edge 
applied to it, the mortar can only be impressed with considerable ef- 
fort. Now we do not hesitate to affirm that the same excellence as 
that for which the ancient mortar is so celebrated, has never ceased to 
be within our reach in this country, which is fortunately favoured by 
an abundance of the materials most proper for the purpose. In works 
of this kind the aocients had no secret with which we are unac- 
quainted, but on the other hang, the researches of modern chemistry 
have brought to light a great deal connected with the subject of mor- 
tars and cements which in all probability our ancestors knew nothing 
about. The fabrication of artificial cements and hydraulic limes is 
entirely a modern discovery, and one of which the Romaps were per- 
fectly ignorant. 

It appears quite clear, from all we can gather on the subject, that 
the superiority of ancient mortar depended chiefly on a judicious 
choice of good stone for the purpose of burning into lime, and after- 
wards upon careful attention to the manipulation of the calcined lime; 
aud such being the case, there is no reason on earth why modern 
buildings of every kind should be constructed of materials less im- 
perishable than those which our Roman and Norman ancestors made 
use of. 

The great sea wall at Brighton, the dock walls constructed of 
concrete at Woolwich, and a church said to have been lately built 
near Brighton entirely of concrete, afford examples of what may 
be effected by this material. It is quite certain, bowever, that several 
circumstauces have most unfavourably operated to retard the more 
general employment of this most valuable substance. Among the 
foremost of these, we cannot avoid referring to the patent which was 
taken out a few years since for forming concrete into artificial stones. 
The signal failure which attended the use of this artificial stone in 
some government buildings at Woolwich and other places, bas too 
hastily led many engineers and architects to regard as impracticable 
the employment of concrete or béton for building above the surface 
of the ground. But let us observe the difference between small 
blocks of stone formed of concrete and the firm cohesive body which 
the substance presents when used en masse, as it always should be. 
The stones which were manufactured of concrete were found, as 
might have been expected, so tender and brittle at every corner and 
arris, that it was almost impossible to preserve them with perfect 
edges up to the time when they were set in the work. The process 
of setting them by mortar in the same way as ordinary stones, left 
these tender arises still exposed to injury, and it was no wonder that 
all along the joints a destruction of the walls took place to a very 
serious extent. It appears to have been the practice, in forming these 
artificial stones, to face them with a kind of plastering, which is said 
to have pealed off in great quantities from the actiou of frost and 
other external influences. We repeat that this absurd project for 
making concrete into blocks of stone has greatly impeded the real 
advantages of concrete from being properly appreciated. We pro- 
test, however, most strongly agaiast any inference being drawn un- 
favourable to a judicious use of concrete from the failure of this at- 
tempt to form it into artificial stone. 

According to the system of buildiug with coucrete, which we pro- 
pose, tlie walls should in all cases have coins and coping of stone or 
brick, so that only a smooth plaiu face of concrete will be exposed. 


By adopting this method, no sharp corners or edges will be liable to - 


injury from external violence, and there will be no irregularity or 
broken roughness in the work to admit the lodgment of moisture 
and occasion that injury which always takes place when frost ensues. 
To substitute a pile of separate cubical blocks of concrete for the 
solid mass of which a building may be at once constructed, appears to 
us in no respect more rational than the act of a roan, who in proceed- 
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ing to found upon solid rock, should break the rock in pieces, and join 
these pieces separately tugether, iustead of founding at once upon 
the solid material. It may be said that we employ stone and bricks 
in cubical blocks of small dimensions, but this is a matter af necessity 
not of choice. Nature furnishes in the quarry blocks of stone, which 
have a fixed and limited size according to the natural beds, joints and 
fissures by which the strata have been divided, and in the case of 
bricks the convenience of manufacture, particularly with reference to 
the condition of being properly burnt, limits the size to comparatively 
very small dimensions. In building with concrete, however, no such 
limits exist, and there can be no comparison between the expediency 
of fabricating little detached pieces of concrete stone, and that of 
raising the whole mass of any house, wall, or building, oy united and 
continuous layers extending without a joint over the whole area of the 
building. 

In seeking for another cause why concrete or béton has not been 
successfully employed of late years in this country for building above 
the surface of the ground, we are strongly inclined to the belief that a 
fair and workmanlike attempt has never been made under judicious 
superintendence to apply a good hydraulic lime to this purpose. It 
is indispensable, in constructions of this kind, that the lime should 
possess some degree of hydraulicity, in order that it may harden 
before the injurious action of frost comes upou it. It is generally 
admitted, that mortar which contains no hydraulic principle, that is, 
mortar made from pure, or as they are technically called, fat limes, 
require a very long time to set perfectly hard; and it has even been 
asserted by experimentalists, who are well worthy of credit, that 
mortar has been found in a soft pasty state several years after it had 
been used in a building. On the other hand, hydraulic lime will 
harden in a very short time—requiring, in fact, a period which varies 
inversely with the strength of its hydraulic principle, this period, 
in the case of Roman cement, the most hydraulic of all mortars, 
seldom exceeding a few hours. The readiness with which concrete, 
composed of strong hydraulic lime, is found to set, confers peculiar 
valne on béton for building purposes, because when once hardened, it 
is no longer subject to be affected by atmospheric changes, and may 
safely defy the influence of rain, moisture, frost, and the other des- 
iructive means by which imperfectly hardened mortar is so speedily 
destroyed. 

As we have no wish to disguise or conceal what may be called the 
unfavourable side of this question, it may be as well to refer in this 
place to the opinions expressed by Lieutenant Denison and other offi- 
cers of engineers, upon the use of concrete for building purposes. 
The opinions of these gentlemen are hostile to the employment of 
concrete, and are founded upon experiments and observations made 
upon concrete walls at Woolwich and some other places. Now we 
are perfectly ready to give every possible credit to the officers of en- 
gineers, for the care with which these experiments were made, and 
the fidelity with which these results have been recorded. We believe 
them also to bave been free from any prejudice against concrete in the 
first instance; bnt granting all this, we are greatly mistaken if they 
have made use of the right material. Their experiments appear to 
have been made upon a simple concrete instead of a true béton, and 
owing to the long time which the former requires to harden in this 
climate, it was found to have been dissolved by water, and to have 
been shattered by frost before it had beeu allowed time to set. When 
we look at the undoubted fact, that constructions of bétou have actu- 
ally been practised in France with great success, within the last few 
years, there are only two ways of reconciling the anamaly which their 
reputed failure in this country appears to exhibit. Either the expe- 
riments have not been made with proper care and with good faith, 
or they have been made upon the wrong substance. At once, withont 
a moment's hesitation, we reject the former supposition, and decide 
that the latter must have been the case. 

Iu order that no doubt may remain ou the minds of the sceptical 
with respect to the perfect success which has attended the use of 
béton for actual building in France, and at the same time to convey 
some knowledge of the process and style of building adopted, we 
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shall here lay before our readers some particulars of a dwelling house 
Iately constructed entirely of béton, by M. Jean Auguste Lebrun, 
upon his estate at Marsac near Albi, in the department of Tara. "This 
building consists of three stories, with three rooms in each floor, and 
a large granary or garret at the top. Along the front of the house ex- 
tends a gallery wbich has a height equal to that of the building itself. 
Not only are the walls of this house composed of béton, but each 
floor is supported upon arches of béton thrown across from one wall 
to the other, so that throughout the whole building scarcely a particle 
of timber is made use of. The arches which support the first or 
principal floor have the following dimensions. 

That for the gallery or passage, has a chord or span of 10ft.,a 
rise of 1 ft. and a thickness at the crown of 44 in. The three arches 
which support the three rooms of this floor are each 17 ft. 4 in. in 
span, with a rise of 3 ft. 3 in, and a thickness of 10 in. at the crown. 
The roof of the building is formed by two semicircular arches, one 
covering the granary already mentioned and the other covering the 
gallery. The principal of these arches has a span of 20 ft. 3 in, 
with a thickness of 10 in.at the springing and 6 in. at the erown, 
The smaller arch over the gallery is 10 ft. in diameter, with a thick- 
ness of 6 in. at the springing, and of only 3 in. at the crown. 

The béton was generally composed in the following proportions— 

One part of lime slacked by immersion; 

One part and a half of pure sand; 

And two parts of gravel or broken flints, from 3 to 5 in. in di- 
ameter, according to the thickness of the walls in which they were to 
be employed. Thus the largest stones were used for the thick ex- 
terior walls, those of smaller size for the large arches, and the smallest 
of all for minute arches and ornamental mouldiogs on the outside. 

The béton was in the first place well mixed up by hand labour, and 
then thrown ipto a framework or encaissement in regular courses of 
1ft. in thickness. This encaisement was simply composed of a few 
uprights, to which were secured horizontal planks placed on edge one 
above the other at the proper distance apart, so that when removed, 
the béton filled in between them shall occupy the proper thickness 
required for the wall. This method of raising the walls in courses 
of about 12 in. deep, appears to have been practised bv the ancients 
in building with béton. The system will be quite familiar to those of 
our readers who have even witnessed tle building of mud or earthen 
walls, as practised at this day in the Lyonnois and other parts of 
France, in the eastern countries, and in a ruder form even in this 
country and in Ireland. The arches for supporting toe floors were 
turned upon centres of the usual kind, and the exterior mouldings in 
front of the house consist of béton filled into moulds prepared to re- 
ceive it. A thin layer of lime mortar was plastered over the exposed 
surfaces of the walls. This plastering was pointed to a sharp arris at 
all the exposed edges, and seemed to give to the whole structure an 
appearance of smoothness and regularity which could not be expected 
from the naked béton. 

Inthe summer time the béton of one course was generally suffici- 
ently set in six hours to admit of the next course being filled io, and 
about twelve hours were required in spring time. As each course 
was regularly completed throughout over the whole area of the walls, 
the part which had been first filled in was commonly set by the time 
the course was finished, so that no delay took place on the completion 
of the separate courses. The centres for the arches of the gallery 
were struck at the end of a month after its completion, aud those of 
the large arches were removed at the end of two wonths and a half. It 
was found that after this interval the béton had acquired so much 
consistency as to produce no thrust upon the abutments. 

The exterior surface of the front wall, and the outside of the great 
arch which forms the roof, were painted with several coats of oil 
paint. This was done as much for the purposes of decoration as to 
enable the surface to withstand more perfectly the rain and frosts of 
the succeeding winter. It was found afterwards, however, as far as 
durability was concerned, this precautiun was unnecessary, for those 
parts which had not been covered with paint, perfectly resisted all 
the rigors of the most severe seasons, § 
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Not only has M. Lebruce, the architect who constructed this build- 
ing, declared its perfect condition, after the lapse of two years, but he 
has accompanied a report, which he addressed to the Société d’ Encou- 
ragement, with certificates from the prefect of the department of Tarn 
aud the sub-prefect of the arrondissement of Gaillac, both of which 
attest the perfect solidity of the building, and state that it presents all 
the appearance of stone. In order to try the strength of one of the 
arches supporting the principal floor, it was loaded three months after 
the centres were struck, with a mass of earth 10 feet in thickness, and 
extending over the whole top surface of the arch. The weight thus 
applied amounted to 1250 Ib. per square foot, or about eight times as 
tauch as that which a flour supports when a room is full of people, 
and this weight was borne without the slightest injury to the arch. 

The great economy of this method of building is highly important. 
It appears that the cost of the whole work was no more than 5s. 3d. 
per cubic yard, which is about one-third the price of brickwork in 
that part of France. 

It may be necessary to explain that the process of slacking lime by 
immersion, which is mentioned iu a former part of this description, is 
performed in the following manner. The lime stone, after being 
burnt, is taken from the kiln and placed in a pan in pieces from the 
size of a walnut to that of an egg. The pan is then plunged for a 
few seconds into water, and withdrawn as soon as the lime begins to 
emit heat. After this operation, the lime continues to heat and swell 
and falls at length into powder. It is placed in this state in chests or 
casks, where the heat being concentrated, and a great part of the 
moisture being condensed and vot allowed to escape in steam, will be 
again taken in by the lime which is then more perfectly slacked than 
otherwise. If the lime is intended to be kept any time before being 
used, the chests or casks should be covered with straw and placed iu 
a perfectly dry place entirely removed from any danger of being 
penetrated by any kind of moisture. 


( To be continued. ) 


ARE SYNCHRONISM AND UNIFORMITY OF STYLE) 
ESSENTIAL TO BEAUTY AND PROPRIETY 
IN ARCHITECTURE? 


An Essay to which was not awarded the medal of the Institute. 
By 4 STUDENT. 


Tue question whether synchronism and uniformity of style are es- 
sential to beauty and propriety in architecture, is so novel, that it 
might have been well had the Institute of British Architects accom- 
panied their proposition by some definition of the terms in which it is 
conveyed—or at least set some limit to the sense in which they are to 
be understood. 

Of all the arts and sciences, none has ever been, or must necessa- 
rily be, more strongly affected by the inexorable course of circum- 
stances, than architecture. None has been found more essential to 
the civilized existence of mankind. None has contributed more to 
the comforts of the bumble, to the grandeur of the mighty, or to the 
gratification of the refined perceptions of those blessed with taste. 
None has su perfectly attained the combination of the useful aud the 
beautiful. Since architecture assumed the conditions of an art, hu- 
man genius has been on the stretch in every period and in every com- 
munity, to bend its capabilities to existing manners and circumstances, 
and to study the modifications dictated by climate, by religion, by 
the comparative progress of the sister arts, by the state of me- 
chanical scieuce, and the minor effects exercised by soil aod the 
choice of materials. 

That architecture, practised during a long succession of ages, and 
modified by these and many other influences, moral and physical, 
should have exhibited the most opposite extremes in style, seems a 
necessary condition of its existeuce as anart. If, therefore, by syn- 
chronism and uniformity is to be understood the strict adherence, at 
the present period and in the locality of Great Britain, to any style 
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of architecture appropriate to any otlier period or any other locality, 
such a condition seems prima facie not only ne? essential to beauty 
and propriety, but to be utterly incompatible with any state of archi- 
tecture worthy to be dignified by the name of art. It may be as- 
serted that no such principle has ever obtained in any recognized 
school of architecture, and its conception seems altogether due to the 
new light, (or darkness visible) thrown upon architecture some fifty 
or sixty years since. 

Widely as the styles of architecture, which the lapse of ages has 
spread over Europe, may differ from each other—numerous as may 
be the snbordinate varieties to which the great divisions of style may 
have given rise—the elements of all will be found few and simple. 
The origin of the existing architecture of Europe, must be sought in 
the works of the Greeks. The inventive faculties, and the fine per- 
ceptions of that people, have produced the most perfect adaptation 
of the means afforded by architecture to the end upon which they 
were employed, that has ever existed, and more perfect than can ever 
exist again; because the objects to which their architecture was adapted 
were compatible with its simplest forms. Until other nations have the 
same objects to fulfil, they never can use the same simple means 
with equal propriety, nor consequently produce by them the nnion of 
nsefulness and beauty in the same degree. The simplicity of Greek 
architecture, its oneness, (to use a phrase of the cockney poets,) is the 
element which not only forbids its reproduction synchronically, but 
defies the invention of its parallel. To the simple elements which 
the felicitous genius of the Greeks reduced to the conditions of an 
art, may be traced all the systems of architecture which have fol- 
lowed in succession. From the Greek to the Roman, from the Ro- 
man to the Romanesque, from thence to the Byzantine in ome di- 
tection, and to the Arabesque in another, from the Byzantine to the 
later Romanesque, and from thence to the Gothic, from the Gothic 
again to the Italian Renaissance, and from thence to the classical 
Italian schools, and the French and English schools of the 17th cen- 
tury, are transitions familiar to every architect who has studied the 
history of his art. These are styles, every one of which, judged by 
the circumstances under which it arose, and the purposes to which it 
was applied, whether civil, military, or ecclesiastical, will bear the 
severest test by which architecture can be tried—the test of useful- 
ness, propriety, and beauty, mutually dependant upon each other. 
But where among them is to be found what it is presumed the Insti- 
tute mean by synchronism and uniformity of style? If the hypo- 
thesis be founded that Greek architecture owes its origin to the 
Egyptians, it is evident that it never could have existed at all had 
the Greeks been infected with such a principle. 

After ages of prosperity, English architecture languished in the 
hands of the followers of Lord Burlington. To something analogous 
to this synchronism we may perhaps trace its decay, since the unmi- 
tigated imitations of Palladio by the Burlington school, ended by 
driving the public taste to take refuge from their insipidity in the 
frippery decorations of the Adams. 

The publication of the discoveries of Athenian Stuart was hailed 
as the means of a thorough regeneration of architecture. Greek and 
Romau republicanism shortly after filled the mouths of the orators of 
Europe, and the simplicity of tlie Greek style carried with it a pre- 
judice that it might be “ done cheap." Under these circumstances 
Greek architecture appealed forcibly to the vulgar. Those who 
really felt and appreciated its exquisite purity and refinement, un- 
fortunately overlooked the fact, that those very qualities rendered it 
inflexible to the combinations necessary to adapt classical architecture 
to modern requisitions. The Romans knew better. When they 
adopted the orders of the Greeks, they modified them with consum- 
mate skill, to fit them for combination with the arch and with each 
other. The modern Greek school jumped to a different conclusion, 
as logical as the sentence which annihilated the Alexandrian library. 
Greek architecture, like the Koran, being perfection, nothing could 
be necessary or expedient which was not contained therein, and in 
this conclusion triumphed the principle of synchronism. A brilliant 
popularity could scarcely fail to attend a doctrine poiuting out a 
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royal raad to architecture, rendering superfluous the tedious study of 
the theory, the philosophy, nay, the very grammar of the ari, and 
conducting to the glory of a Calltcrates or an Apollodorus, every 
possessor of a Stuart’s Athens and a pair of compasses. Roman ar- 
chitecture was rejected as spurious—the Italian schools dismissed 
with cantempt—Inigo Jones esteemed an ignoramns—Wren a bungler 
—Vanbrugh a barbarian— Burlington a humbug—Chambers an im- 
becile. They built no Greek! As reasonably may Burke or Canning 
be decried fur nat declaiming in Greek. The principle wauld place 
Chatham below the school-boy who spouts a Greek oration by rote— 
no inapt parallel to the architect who compounds his odds and ends 
out of Stuart’s Atheus (not forgetting the supplements; to eke out his 
ready made portico, and looks with disdain upon Vignola and Per- 
rault, If we suppose the boy's oration to consist cf unconnected 
words like nonsense verses, the similitude mav run a little closer. 

Had Greek architecture beeo studied in a Greek spirit, important 
advantages might have resulted from its revivai, but it is by no means 
certain that its peculiar forms and cliaracter will ever permit it tu be 
amalgamated into any such combinations as the Italians have effected 
with the Roman, the flexibility of which, as displayed in their hands, 
enabled it to become the universal style of modern Enrepe, (mo- 
dified by each country according to its wants,) until the Greek mania 
superseded it in Great Britain. Purity has ever been the ultimatum 
insisted upon by the advocates of the Greek style; but if a Greek 
architect could rise from the dead he would scarcely admit the purity 
of Anglo-Greek architecture. To face a building with an avant- 
corps much below its height, for the sake of introducing a single 
order—to back a Greek Duric portico with two stories of windows, 
or to Hank it with arches cut into segments, and shorn of their impust 
and archivolt, that if they are not Greek they may at least look like 
nothing else—to associate the most decorative modification of the 
Greek Tonic, with doors and windows muleted of their architraves— 
to condemn pilasters as a Roman invention, and to range Greek ante 
on a wall—to force into combination two or three crude imitations of 
Athenian buildings where one has heen found unmanageable—our re- 
suscitated Greek would surely not admit that either the letter or the 
spirit of his art had been followed in such treatment of it. 

These observations on Greek architecture, in its modern accepta- 
tion, have been put forward, because it is to the introduction of this 
style that the principle now recognized by the Institute under the 
naine of synchronism is chiefly due, and its failure most signally ap- 
parent—so much so, that the argument may be thought levelled at a 
by-gone subject of discussion. The error is not, however, so worn 
out, but that designs may still be seen for purifying St. Paul's, by ele- 
vating a couple of lanterns of Demosthenes at the west end—opinions 
still heard, that Blenheim might be improved by the infusion of a 
little Athenian detail—commiseration still bestowed on Sir Christo- 
pher Wren, for the limited intelligence upon architecture in his time. 
If these freaks of fancy be not so rife as they may have been at an 
earlier period of the present century, they have been replaced by 
others not more to the credit of British architecture, upon which 
there will be a few words to say presently. In the mean time, it may 
be observed, that if synchronism and uniformity of style be indeed 
essential to propriety and beauty, then have the architects of the 
workl been in a long error of some three and twenty centuries. 
Admit the principle of synchronism, and architecture ought to lave 
stood still since it attained perfection at Athens. The Coliseum, the 
Therme, the Basilicas, Santa Sophia, the Alhambra, the churches of 
Amiens and Salisbury, the Vatican, the Palazzo Farnese, the Louvre, 
and a few other works by a few other architects, to which and to 
whom the world in general, down to the ultra-enlightened period of 
modern Greek, have agreed to allow some meed of praise, must all 
be denounced as worthless, should synchronism be essential to beauty 
and propriety, sioce they have all arisen from the perpetual state of 
transition of the art. What aberration from synchronism and uni- 
formity is to be tolerated for the purpose of forming new styles ? 
Where is the line to be drawn by which different styles ought to have 
been set apart as worthy to afford a new starting point for synchronous 
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treatment, or where are they to be separated for the future? Or are 
the architects of the present day alone to be limited to the servile 
imitation of styles gone before, and their whole intelligence limited to 
treating them synchrononsly, excluding invention and the study of 
character and fitness as beyond their comprehension? What style is 
to be selected as best fitted to our exigencies—or are we to set up 
here a bit of Greek, there a bit of Italian, Arabesque in this place, 
Cinquecento in that, Gothic or Egyptian in another, to show how per- 
fectly we have studied synchronism and nothing else! Forbid it ye 
sacred muses! and forbid the Iastitute of British Architects to enter- 
tain questions which expose them to the eyes of all Europe as plagi- 
arists and imitators prepense / 

Of late vears, our ancient national architecture has occupied much 
of our study, and the investigation of its transitions has done much 
to fix this said principle of synchronism upon our practice. Itisa 
wretehedly narrow path which our architects have chosen, and it is to 
be hoped that it may widen as it is pursued. It has certainly ex- 
panded since a Gothic cloister of the 13th century was erected for a 
ball-room (at Belvoir castle.) This work is executed with a know- 
ledge of style and detail, with an attention to synchronism in one 
word, which leaves nothing to be desired so far; and it is evident 
that the clerical amateur architect, who has to answer for this per- 
formance, was perfectly innocent of the knowledge that anything was 
to be desired bevond it. Let ns hope that such an error may not in- 
fect our professional practice, and that we may not be too complaisant 
in yielding to the prejudices and prepossessious, which a march of 
ignorance, unparalleled in activity and impudence, is just now spreading 
through the land in the shape of “a little learning.” Onr Gothic ar- 
chitecture and the peculiar national modification of the Italian which 
succeeded it, have been extinguished upwards of two centuries. The 
reformation of the church in the first place, and the alteration in our 
habits and customs since the erection of the last of those domestic 
edifices which it is now the fashion to revive, point to the necessity 
of some modification of the architecture of the middle ages, both 
ecclesiastical and civil, not very consistent with the principle of syn- 
chronism and uniformity. This consideration leads to a question 
involving these principles in something like a dilemma. 

How are we to dispose of the mixed style which forms the pria- 
cipal stock in trade of this revival as far as domestic architecture is 
concerned ? 

The remains of the habitable portions of our great castles, and of 
some few buildings of a more purely domestic character, show clearly 
that in the earlier period of our architectural history, little attention 
was paid to the internal fittings, which now constitute the necessary 
coinfort of our mansions, even of the most moderate class. Bare 
walls and such inconveniences as attend grated windows and ill-closed 
doors, were the general lot of those who could not afford the luxury 
of tapestry. Wainscot linings were vot unknown, but their use was 
certainly not common, and none of an early date have survived. By 
the time a demand for more habitable interiors became general, the 
Gothic style was on the wane, and we may be troubled to find an in- 
terior among our ancient mansions, fitted up in a manner approaching 
even the commonest exigences of the present day, in which the wood 
and plaster work does not bear another character, althongh the fabric 
itself may be very unexceptionable Gothic. How far this mixture 
was carried, and how far it presently affected the fabric, it is unneces- 
sary here to explain—but it may be observed, that the first Italian ar- 
chitect whose works are still extant in England, exercised his discre- 
tion in some very important modifications of the style he imported. 
The works of John of Padua exhibit as genuine a specimen of the 
school of architecture to which he belonged, as will be found in Lom- 
bardy itself—but with this difference—he adopted the English window 
and the English chimney. It did not enter into the mind of this distin- 
guished architect, to condemn his clieots to darkness and damp, for the 
sake of following the arrangements expedient in his own climate—in 
other words, he did not think synchronism and uniformity of style neces- 
sary to beauty and propriety. The example set by John of Padua be- 
came the type of the architecture of Elizabeth and James J, and the 
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question is, when we recognize this mixture as a distinct style, and 
follow it, as the fashion now is, do we not set synchronism and uni- 
formity in direct opposition to each other ? 

Some modern examples there are, of interior fittings founded alto- 
gether upon Gothic forms, but certainly possessing nothing of the 
Gothic character. A plaster cornice bordering a flat plaster ceiling is 
not Gothic, however scrupulously the mouldings may be profiled or 
the foliage modelled—a sash window with its apparatus of folding 
shutters is not Gothic, however artfully its structure may be disguised 
—a door case with its architrave and cornice, rebated jamb linings 
and butt hinges, is not Guthic, though its head may be pointed, and 
must orthodox putty squeezes glued into the spandrils—and yet this 
sort of internal architecture has been coined, in preference to adopting 
what was considered an inconsisteney, though practised boldly and 
successfully by our ancestors of the 16th century. 

Perhaps we are held bound, when circumstances call upon us to 
work out an early style of Gothic, to make everything cold and com- 
fortless for the sake of synchronism and uniformity. This position 
wonld undoubtedly solve the dilemma, and tlie architect would then 
only have to persuade the inhabitants of his dungeon to dress theme 
selves in the ancient costume and cultivate their beards, to speak 
Norman French, pray in Latin, eat with their fingers, and drink ale 
out of leather black jacks for breakfast, in order to earn immortal 
glory as a restorer of the arts. 

We may aptly conclude with the following observations of the late 
Allan Cunningham— 

“We never can lawfully become heirs to the fame of men who wronght 
in other lands and died three thousand years ago. No poet will claim 
as much merit from translating Homer or Dante, thongh he should 
excel Cowper or Cary, as he would deem his due had he written a 
Fairy Queen or a Task—but your architectural copvist takes a much 
lofüer view of himself—ie imagines he has achieved something 
truly grand, when he has persuaded a prince or a peer to have a 
house, every pillar and architrave of which can be justified from an- 
tique example. This servile spirit disgraces the architecture of our 
country—Greece will never surrender to us the honour of her por- 
ticos, or Italy of her elevations, and there is the more reason that we 
should dwell on the memories of such men as Wykeham and Van- 
burgh, whose genius, whatever else we may say of it, has at least 
given us architecture that we can honestly call ont own." 


THE CHAPTER HOUSE OF SALISBURY CATHEDRAL. 
Read before the Institute of British Architects. 
By T. H. Wyatt, Esq., Fellow. 


Mr. CHAIRMAN & GENTLEMEN—I have always felt that there are 
no subjects of communication which may be made more generally use- 
ful to our members, than observations on points of questionable con- 
struction, or propriety of style and date, occurring, as they frequently 
must, in our practice. The paper read at our last meeting by Mr. 
Granville, has strongly confirmed me in this belief; it was one which 
could not fail to interest and instruct all who heard it. Acting, then, 
on this strong conviction, [ venture to lay before von the particulars 
of a case which will, I believe, well repay its consideration. 

The Chapter House of Salisbury Cathedral having fallen into a 
neglected if not a dilapidated condition, and the Lord Bishop of that 
diocese, being desirous to take upoa himself the restoration of this inte- 
resting building (and so far to assist the funds at the disposal of the 
chapter, already hardly sufficient for the mere repair of the Cathe- 
dral itself), did my partner and myself the honour to ask for a report 
as to its present condition, and advice as to its cntire restoration. 

My first step was to inform myself of the history of this portion of 
the Cathedral group, and I referred to a variety of works bearing on 
the subject, and to such records as existed in the Cathedral library, at 
all likely to assist in the inquiry; but the amount of information they 
furnish is very slight, the Cathedral itself usurping, in all of them, 
almost exclusive consideration. There is no record of the exact 
period when this room (if I may call it so) was built, or in whose 
bishoprick. It is supposed to have been commenced a few years 
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after the completion of the Cathedral in 1258, and its design is attri- 
buted to Bishop Bridport, who died in 1262. Priee, in his history, 
published in 1753, merely affirms, “that by several diligent searelies 
into and careful inspections upon the nature of the work, I find that 
the Cloisters, Chapter House, and Monument Room, were not begun 
till the Cathedral was considerably advanced, because the stone-work 
is not bonded togetber, as it must have been bad all been earried on 
together, though manifestly by the same architeet." But by whom- 
soever built, it must have been, in its original state, “with its central 
clustered columns, its vaulted roof and ramified ribs, its light, large 
and lofty windows, all decorated with stained glass, its sculpture, and 
a floor paved with richly glazed tiles,” perhaps the most beautiful 
room of its class in Europe; or as Gilpin says, “nothing in architee- 
ture being more pleasing.” The only paper or notiee relating to it 
which I can hear of amongst the Cathedral records, is the following 
quaint report made ia 1691, by a Mr. Thomas Naish, clerk of the 
works to the fabric; with an estimate of the charge of bringing it 
into good repair. + And first to begin with what threatens the sud- 
denest ruin! The Chapter House is an octagon of 68 feet diameter 
built with too slight abutments to support the thrust of the vaulting, 
the least space of time (the weight of the former being too little for 
the thrust of the latter) were not the springers of the vaulting braced 
together with S bars of iron united at the eentre, and fixed in hooks at 
each angle, which hooks are gutted with lead to fix them to the wall ; 
but by the thrust of tlie arching several of these hooks are drawn 
ont of their first place, some six inches, some more, some less; by 
which means the vault is spread and hath rent the walls in several 
places 3in. or 4 in. wide, and drawn the columns which standeth in 
the middle (being not more than 16 in. diameter) abont 6 in. from its 
perpendicular, and by a small declension further, must in all likelihood 
fall to the ground. The roof is also decayed, and thrusts the walls 
outwards and helps towards its ruin. Some of the buttresses are de- 
cayed at foot, the stones being loose or scaled by frost. Part of the 
walls between the vaulting and roof is by some former wet (gy. rent?) 
so shattered that it scarce well supports the roof. The mullions of 
windows also are scaled by the rusting of the iron bars that are fixed 
in them, and some of the tracery work like to drop by the spreading 
of the walls. 

“The cure proposed is, a brace of iron round each buttress, fixed to 
the bars which now are in the crooks, whieh need be 3in. broad and 
lin. thick, and will weigh the whole eight, 2160lb. at 6d. per lb. 
amounts to 54/. 

“ An iron band quite round the Chapter House on the top of the 
windows, of the same dimensions, will weigh 2500 lb. at 6d. per Ib. = 
621. 10s. 

“Repairing the defective part of the timber work of roof, 402. 

“Repairing the walls between the vaulting and roof, new foottng 
the butiments where decayed! Restoring the mullions that are scaled 
and broken, and new pointing and keying of the walls and vaniting 
where rent, and all mason’s work, 907. Total 2467. 10." 

So much for the ouly official document existing! The only portions 
of restoration which I can give Mr. Naish eredit for having carried 
out, are as follows: 

Ist. Rendering the iron ties more effeetive than they could have 
beea when merely gutted ia (although not done as he proposed). 

2nd. Certain repairs to tlie feet of buttresses. Of all his other 
grounds of lamentation, I see no proof that they were attended to. 
The iron band ronod the head of the windows was never introduced. 
The defective parts of roof, of walling between the roof and the 
vaulting, and the tracery of the windows may have been repaired, but 
certainly not in a manner to do credit to Mr. Naish’s construetive 
powers, I am ata loss to recuncile his assertion, “that without the 
eight iron ties, the vault could not stand the least spaee of teme," with 
tbe current report that Sir Christopher Wren introduced these ties; 
seeing that the building must have been completed 400 years before 
Sir Christopher reported in 1669. How far it is probable that the 
author or anthors of this beautiful design would have iatrodueed so 
clumsy a means of support, (even if they had subsequently imagined 
their abutment weak) when they had under their eyes the “magic 
flying buttress ™ so lavishly used in the Cathedral, I leave the admirers 
of Gothic architecture to determine. In Sir Christopher Wren's 
report on the Cathedral and spire, there is not a word as to the Chap- 
ter House; an omission not very probable if he had felt it necessary 
to have reeourse to such a remedy. They were probably introduced 
ata period previous to his, and consequently to Mr. Naish’s report, 
when either the present injurious roof (or the high pitehed oue which 
I doubt not originally existed) may have exercised a far more dan- 
gerous effect in the central column than any thrust from the groin. 
1 will now proceed to describe the state in which I have found this 
building. 
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The present roof is a flat one, rising to the level of the parapet, as 
at Wells and as at Lincoln (previous to 1500, when the high pitehed 
roof was restored). It is eovered with heavy lead, by no means ina 
weather-tight condition. The construetien of the roof is of the most 
primitive order, and has exereised a very injurious effeet on the walls 
and on the centre pillar. Its general effect is very mueh like that of 
an open umbrella. From the solid spandril on the eentre column rises 
a heavy octagonal post of oak, I6 in. diameter and 17 or IS ft. high, 
morticed iuto which are eight heavy beams about I2 in. square, taking 
their other bearing on the solid wall over the buttresses. These 
beams, which are 33 ft. long, are supported by bent braces of all sorts 
of form and substance. The outer ones, which spring from corbels 
very low down, and only just over the spandril of the groin, have rent 
the wall in some places, and have occasioned a considerable outward 
thrust. These braces have become twisted and decayed ; some of 
them have got out of bearing, and have allowed the strain on the 
centre pillar to become most irregular. The space between these 
eight main beams which I have described, is filled with seven heavy 
timbers 12 in. by Sin. most injndiciously applied, the outer ends bear- 
ing ou a heavy plate about 4 ft. above the point of the window, the 
thrust from which has much shaken the wall and injured the tracery 
of the windows; the other ends are wedged and skew nailed into 
principal binders. Nothing can be more injudicious than this con- 
striction; instead of throwing the weight of all these timbers on to 
the eight main beams, and so weighting the abutments, their load is 
thrown en the weakest part of the enclosing walls. The timbers are 
of oak and Baltic fir, indiseriminately mixed, and are generally in a 
pretty sound state. 

The buttresses, which are of solid Chillmarke stone, are perfectly 
sound, and show hardly any symptom of deeay or settlement; the 
intermediate walling is not so free from injury, the spaces below the 
windows showing iudicatio:s of unequal settlement, from the greater 
mass and weight of the buttresses. The tracery of the windows is 
very much shaken, and the mullions have suffered considerably from 
the action of the weather and the corrosion ef the iron bars. Inter- 
nally the masonry is much injured, the exquisitely sculptured capitals, 
and the interesting series of seripture subjects commemorative of the 
life of Jeseph having been shamefully mutilated by the Parliamentary 
Commissioners and their satellites, who quartered men and horses in 
these sacred buildings. The walls and niches bear evidence of having 
been highly deeorated with colour and gilding, and there is still a 
strongly coloured ornament diverging from the bosses at the junction 
of the ribs. The stone seat running round the Chapter House origi- 
nally oceupied by the members of that body, is in a damp and perish- 
ing condition. The eneaustic tile paving which covers the whole 
spaee of the floor is in a very unsatisfactory state, the colour much 
faded, and where the eonerete foundation is carried round the walls, 
andthe central pier does not extend, it has sunk considerably below the 
original level. The wiudows have, alas, long lost the rich and glow- 
ing colours which, little doubt, originally added to the beauty of this 
exquisite room; the last remaining one having been taken down sub- 
sequent to Mr. Britton’s survey in 1812. Although of the frailer 
material, wood, the old Chapter tuble (a most interesting relic) exists 
with less apparent injury and decay than even the walls whieh enclose 
it. The Purbeek shafts and eapitals in the interior are, curiously 
enough, more deeayed than the Chillmarke stone ones. 

The eentre shaft, of Purbeck marble 1 ft. Gin. diameter, surrounded 
with its eight smaller ones, 4in. diameter, from whieh springs the 
groin enclosing the room, is still in good preservation, though it has 
been thrust out of the perpendicular an extreme distance of 43 in. to 
the east. The smaller shafts have perished considerably, and will 
require to be replaced with new stone. The simple groin which springs 
from this shaft has its ribs of Chillmarke stone, 2 ft. deep, and about 
I2 in. wide: the intermediate groin being of chalk, 1 ft. thick, in the 
upper surface of which isa coating of tine concrete or mortar, the 
underside being plastered, and the juints of the stone marked upon it. 
I believe I have nothing to add to the description of its preseut state, 
and I now pass to the consideration of its restoration. 

The removal of the iron bars to which 1 have already alluded, and 
which have a very prejudicial effect on the appearance of this room, 
was the first point to which my atteotion was directed, and this has 
naturally involved a difficult and anxious consideration, resolving itself 
liowever into this one point: Whether the abutment now offered by 
the buttresses, with the additional power of resistanee they will gain 
by the whole weight of the roof being thrown npon them, instead of 
being scattered over the whole enclosing walls, is sutlicient tu counter- 
act the thrust of the groin itself; (for eare will ef course be taken that 
the new roof shall occasion no outward thrust). I was led to suppose 
that, in the Chapter Houses of similar form and construction to this 
one, as at York, Lincoln, Wells and Westminster, [ might find prece- 
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dent of some kind. The inquiry has confirmed me in my previous 
belief, that the one at Salisbury was the lightest in construction of 
this class. At York, the groining to the Chapter House is not less 
deceptive than that to the nave and choir of the Cathedral itself, 
being of wood, in one span, of 57ít. diameter. Till lately, it was 
enriched with painting and gilding; it has, unfortunately, of late 
years, been much injured by that worst vice in architecture, being 
made to assume the appearance of a material it really is not. It has 
been plastered and jointed and coloured in imitation of stone, With 
a sort of prophetic dread of the march of desecration, the Rev. John 
Drake, one of the Prebendaries, presented a view in 1735, “lest time 
or other cause should destroy or deface this magnificent structure.” 
The roof, which seems to be of very strange construction, almost with- 
ont any attempt at the principle of continuous trussing, has at least 
the redeeming virtue of being held together by the tie beams. [have 
been unable to get an accurate section of this building, which, how- 
ever, is not of much consequence, as it bears so little on the object of 
my inquiry. This Chapter House, which, I believe, was built in the 
early part of the 13th century, would probably have been a few years 
anterior to the Salisbury one. The child certainly was not unworthy 
of the parent. The Chapter House at Lincoln is not much more use- 
fal to me, the excess of strength in tbis case beiog more puzzling. 
The groin itself could never have required such buttresses, and we 
can only imagine that the original roof must have been constructed 
with some considerable degree of thrust, against which these immense 
flying buttresses were brought into play. The present high pitched 
roof, which was restored in 1800 (one of low pitch having usurped 
the place of its original one) must, if correct, occasion a considerable 
thrust. This Chapter Honse is a decagon of 60 ít. diameter, and is 
supposed to have been the first built in this country of polygonal form, 
a variation from the square and oblong, as at Bristol, Glos'ter, Durham, 
and Peterboro’, supposed to have been suggested by the circular 
churches of the Knights Templars. The Temple Church being dedi- 
cated in 1185, being 15 vears before the completion of the Lincoln 
Chapter House, Giraldus Cambriensis attributing it to Bishop Hugh, 
who died in 1200. It undoubtedly must be considered a very perfect 
work for so early an era. “St. Hugh was a native of Burgundy, and 
may have obtained artists or designs from his own country." "That 
of Wells is an octagon of 57 ft. diameter, resting on a groined crypt, 
Its height is considerably less than that of Salisbury, but like it, the 
groin springs from a central column 3ft. diameter, surrounded by 16 
smaller shafts, just doubling the size of the centre shaft, and the num- 
ber of smaller ones at Salisbury. At first sight, the great dispropor- 
tion between the abutments of this Chapter House and that at Salis- 
bury, seems unaccountable ; but on referring to the plan of the groin- 
ing, it will be found that this of Wells is much more elaborately 
groined, and that the proportion of the stone ribs is as 9 to 3, 9 ribs 
springing from each buttress at Wells, 3 from each at Salisbury, 
naturally adding considerably to the weight and thrust even if the 
intervening groin was not heavier. lam not aware of the material 
used for this purpose. I believe chalk is not a material found in that 
part of Somersetshire: it is in all probability of stone instead of the 
lighter material. And in these causes, I think, the appareat discre- 
pancy between the abutments at Wells and Salisbury may be satis- 
factorily accounted for. Ido not know the exact date of the building. 
In feature aud gencral detail it is of the same century as those I have 
alluded to; although in all probability it is subsequent to them. 
Whether it has gained in effect by reduced height and lightness, I 
must leave to others to determine. 
The Chapter House at Westminster, the last I shall speak of, is of 
octangular form, and was a “remarkable instance of lightness and 
richness of ornament.” It was built in the reign of Henry Ill, proba- 
bly about 1250, As at Wells there is a crypt, the groining of which 
is of excellent workmanship. I believe that this building, 1n its ori- 
ginal form, must bave more closely resembled the Salisbury one than 
any of those I have referred to; apparently of similar height and 
width, its groin was originally supported by a central shaft having 
eight smaller shafts surrounding it. The walls are not of greater 
thickness than those at Salisbury; and the projection of the buttresses 
(where the flying buttress was not introduced) is as nearly as possible 
the same as at Salisbury. These apply to those on the north-east, 
north-west, and two to the west, where the cloister joins it. What 
the character of the original stone groining was, I believe there is no 
history remaining. Nor is it known exactly how long the monks held 
it, but in 1377 the Parliament held their sittings there, the crown 
having undertaken its repairs (well fulfilled) and it was so used till 
1917, when Edward VI gave St. Stephen's Chapel for this purpose. 
It was then occupied as a place of deposit for exchequer records. On 
the tth March, 1705, the House of Lords memorialized the Queen 
(Ame) to have it put into repair, and this is stated to have been done 
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soon afterwards by Sir Christopher Wren, though I know not wherg 
are the existing traces of such repair. 

The springer of the groin still remains over the central shaft, and 
the boarded floor rests on the old encaustic tile. 

With the exception of this last instance, my consideration of the 
polygonal Chapter Houses has led to little satisfactory result; and if 
it were not that I fancy there is to be traced in each, good cause for 
the variations we find, I might become a convert to Mr. Gwilt’s belief: 
“That the investigation of the equilibrium of arches by the laws of 
statics, does not appear to have at all entered into the thoughts of the 
ancient architects; experience, imitation, and a sort of mechanical 
intuition, seem to have been their guides. They appear to have pre- 
ferred positive solidity to nice balance: nor have they left us precept 
or clue to ascertain by what meaus they reached such heights of skill 
as their works exhibit." I think if Mr. Gwilt had remembered the 
Chapter Houses of Westminster and Salisbury, he would have made 
them exceptions to his rule, and have allowed that at least they have 
Mos as close to “ nice balance ” as in these examples they could 
well do. 

Having failed, then, to discover, in these works of similar form and 
coeval date, any positive rules which could he a guide in determining 
the question of sufficient abutment, l endeavonred to find, in the works 
of those who have written on the theory of arches, some actnal rule 
which I could reduce to practise, applyiog to this case. In this search 
I have not been very successful. The works of Peyronnet, Rondelet, 
Gautier and other fureign writers on arches, apply generally to 
bridges and other forms of vaulting rather than to groining as practised 
by tbe early Gothic architects; and that their abutments wonld not 
apply in one case is not very surprising when it is remembered that 
“rib pointed vaulting,” composed “ea lupide et. topo," has invariably 
the actual rib thinner than the uniform thickness of the Roman vault; 
and that the panels of the groin (the principal part in superficial 
quantity) sometimes does not exceed one-riuth the rib in thickness. 
A reference to their sections shows how light is the construction of 
Lincoln and Salisbury Cathedral as compared with that of St. Paul’s, 
so much vaunted for the mathematical science it is said to displays. 
The naves of St. Paul and Lincoln are the same height and width; 
the piers of the towers are double the diameter of the shafts in the 
latter, and its continuous wall exceeds in thickness by one-half the 
wall and buttress of Lincoln. Nor have | found anything in the works 
of Ware, Hutton, Mosely, Gwilt and others, which actually bears on 
this case. In the work of Durand, an old French writer on arches, a 
curious problem is laid down to determine the abutment of an arch, 
which, if not based on the soundest laws of statics, is at least ingenious 
and plausible, adapting itself to every form of architecture; the 
French engineers, I am informed, rely upon it toa great degree. I 
was so pleased with its simplicity, that I determined to test it by an 
experiment on a large scale. Having to construct the clerestury wall 
of a church, which was 50 ft. high, ta the wall plate, with semicircular 
arches springing from columns 2ft. 3in. diameter, at a height of 
IS ft. Gin. from the gronnd, and abutting against a pillar, (of the 
strength of which some doubts were entertained,) I had formed in 
brickwork, to a quarter the full size, an arch of this description, re- 
taining only as an abutment the width which this problem gave. The 
arch was loaded (in proportion) to the full height of the 50 ft., and 
no deduction was made for the openings of the triforia or for the 
clerestory windows, which in the original, would much reduce the 
weight over the crownof the arch. This experiment was made in 
a foundation of very questionable nature; it was carried up in mor- 
tar, and the centres were struck within an bour or two of its comple- 
tion, This arch stood perfectly, and until the period of its being 
taken down, some weeks afterwards showed no symptoms of weak- 
ness. Having more abutment than this problem called for, and taking 
into consideration the reduction of weight effected by the openings 1 
have alluded to, the clerestory walls were completed, as originally 
intended, and stand perfectly. This, then, is the most theoretically 
practical rule 1 have found, and has confirmed me in the beliet that 
the vault of this Chapter House, would stand perfectly with the 
abutment it has. It will be found that the width of the abutment, at 
the level of the springing, is in the case of Salisbury, about one-fourth 
the span of the groin itself. That at King’s College Chapel, Cam- 
bridge, although of a much flatter and more thrusting arch, has the 
thickness of the abutment only 3$ times the width of the arch. 

Trinity Church, at Ely, has a stone vault of segmental form, which 
has the abutments only one-fifth of the span of the arch, that arch 
being of a very flat and thrusting form. Of these most complex the- 
ories of the arch, so seldom brought to bear on individual cases, and 
so seldom accordant, one is almost inclined to say with La Fontaine— 

** Quand on l'ignore, ce n'est rien, 
Quand on le sait, c'est peu de chose." 
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Unfortunately this diserepaney in theory extends itself to data given 
as the result of praetice and actual experiment, and adds infinitely to 
the difficulty of arriving at anything like a satisfactory result in inqui- 
ries of this kind. As instances, I may state that Rondelet, a French 
writer of much celebrity, gives a force of 5000 1b, on the square inch, 
to crush a piece of oak, and upwards of 6000 tb. to erusli fir; whereas 
Mr. George Rennie, in his elaborate and detailed experiments, fannd 
English oak to crush with 35601b. to the inch, and fir with 1928. The 
result of all experiments ou wood, however, go to prove that the re- 
sistance increases in a much higher ratio than the mere area of the 
material. 

Mr. Rennie found Portland stone to erush with 1284£lb, to the 
square inch. Messrs. Bramah, in their experiments in 1837, found 
10201b. crush it; whilst a central stone shaft at Anjou Cathedral, 
which is considered a remarkable specimen of lightness, bears only 
500]b. to the square inch, though calculated by Mr. Ganthy to be 
equal to the resistance of 3470 1b. to the inch. 

It is probable that few experiments were made actually on the 
same data, the stones are not of equal quality, the wood nnequally 
seasoned ; and when we remember that oak timber loses 30 per cent 
of its weight in seasoning, these differences are to some extent ex- 

lained. 

Believing that one sound practical opinion would avail more in 
this case than any theory, I have sought the opinion of those mem- 
bers of our profession, aud of those of the engineers, in whose 
judgment on such points I have the greatest confidence, aud they have 
without one exception confirmed my belief, that if the outward thrust 
of the roof is removed, tliese ties may be taken away. I had the 
benefit of the opinion of Captain Dennison, (Government Engineer at 
Woolwich,) who examined the whole building with me most carefully, 
and who fully concurs in this view of the question. We tested the 
upright lines of all the outer buttresses, and we found that with very 
little variation, they had all gone outwards, from the perpendicular, 
between 34 and 4 in. to the springing line, even those immediately 
adjoining tbe staircase and cloister walls, where naturally the abut- 
ment is greatest ; proving. as we think, that this must have been the 
effect of one uniform thrust, when the centres were first struck, and 
the whole groin took its bearing. We found the iron bars slack, 
hardly any of them being strongly in tension. 

The centre pillar has gone over towards the east considerably, to 
the north-east 32 in., to the east 4g in., and to the south-east 3% in, an 
injury we believed to have been much more caused by the irregular 
thrust of the heavy roof than by any action of a groin, whieh from its 
abutments having all equally decayed, must have been nearly "in 
equilibrio." The stone rijs show hardly any trace of the necessary 
contraction and expansic4 which must have taken place when this 
pillar went over ; and the chalk groin shows no settlement that gives 
cause foralarm. Having then satistied myself as far as possible of 
the practicability of removing these iron ties, we propose to shove up 
the centre column, these timbers having been bronght to their bearing 
(the weight they have to carry being 115 tons). I propose to take 
down the present central shaft, with its eight surrounding ones, to 
plumb a perpendicular line from the centre of tlie octagonal stone 
above the capital, and from this centre to carry np, on the old foun- 
dation, the central pillar, making good, with Purbeck marble, such 
ones as may be found to have perished. This foundation is com- 
posed of conerete of the best description, and evidently laid before 
its reputed father, Sir R. Smirke, could have introdueed it into this 
country. This effected, and the groin left to its proper bearing, (the 
iron ties still being untouched,) I propose to take off the present heavy 
roof, and in its place to substitute, as I strongly hope, the high 
pitehed one, the feet of the principal rafters being laid into cast 
iron shoes, held together, or rather in their places by eight wrought 
iron tension rods, 1$ in. diameter, having an eye at the end nearest 
the centre, into which the suspension rod (thickened at its lower end 
to Jin. diameter) would fall, and hold np the tension rods. This 
roof, if adopted, would render unnecessary the piece of timber now 
resting on the centre column. The sprandrils of the groin [ propose 
to fill to the height shown by the red tint. That this was the original 
form of roof, l believe there can be little doubt, a view in which I 
have been conlirmed by Mr. Pugin, who has carefully studied tliis Ca- 
thedral, and who speaks most confidently to the point; to suppose it 
otherwise, would be to imagine that in this building they had thrown 
overboard the vertical spirit of the Cathedral roof, and of all rools of 
that size of which we have any trace. Having satisfied myself that 
the further perpendicnlar weight which would by this means be 
thrown on the buttresses, in addition to that of the groin, could have 
no crnshing effect, the weigbt each buttress would have to carry 
being 62 tons, which distributed over the area of each, gives a weiglit 
of 592 1b. to the square inch; whilst the capabilities of Chillmarke 
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stone (taken at four-fifths the lowest given for Portland) would re- 
quire S23 Ib. to the inch to erush it." The centre shaft bears 10001b. 
to the square inch. Rondelet says * there can be no danger in making 
stone bear one-third the weight which would erush it;" it is therefore 
fair to suppose there can be none in giving it one-fourteenth ; and in 
this calculation I have made no allowance for the increased tenacity 
afforded by an increase of superficies. This risk being avoided, the 
additional resistance thus afforded to the thrust of the groin by the 
weight above, would be considerable. Of the value of this heavy 
superstructure, Sir Christopher Wren was fully aware. -In his report 
on Salisbury Cathedral, he says, ** As for the vaults of the ailes, they 
are indeed supported on the outside by the buttresses, but inwardly 
they have no other stay but the pillars themselves, which as they are 
usually proportioned, if they stood alone witliout the weight above, 
could not resist the spreading of the ailes one minute.” 

Should, however, the Chapter (whose consent to any plan must be 
obtained) objeet to the high form of roof, aud require the new one to 
retain the pitch of the present one, and not to rise above the parapet, 
their decision must be final, and in that case I shonld propose to adopt 
this roof, which though simple enough in its construction, has at least 
this advantage over its predecessor, that it eauses no outward thrust. 

In either case lead would form the covering. The roof being made 
perfect, and all defects in the external masonry haviug been made 
good, I propose gradually to loosen the nuts which are now attached 
to the iron ties, watching most carefully if any fresh thrust follows. 
Those bars I propose to re-introduce above the groin and immedi- 
ately under the roof. They would form a perfect tie at this level, and 
if unluckily any accident or failing shall take place in the cast-iron 
shoes or tension rods of the roof truss, these bars would then come 
into play, and wonld prevent the effect of any lateral thrust. The 
internal stone work we hope gradually to restore. The stone seat 
and step running round the Chapter House will be taken up, cleaned 
and re-laid, making good with new stone. Under this seat, it is pro- 
posed to farm a flue in brickwork, into which would be introduced 
from a stove, to be built under the stairs, a entrent of warm air, 
having vents through, and stone ornaments on each face of the oc- 
tagon, thus keeping the building free from the damp which now 
disfigures it. 

It is proposed to relay the whole floor (containing 236 yards) with 
encaustiv tile paving, of similar desiga and colour to those now ex- 
isting ; and instead of their being laid on the earth as at present, 
which has tended to make the floor damp and irregular, I propose to 
have a thin bed of concrete made with water lime formed over the 
whole surface not occupied by the foundations. 

The plastering to the soffit of the groin, which now exists, is in a 
defective state, cracked and discoloured: It will be repaired and re- 
coloured; and as the chalk groin is of rude and irregular surface, it 
perhaps will be desirable to reline it as it now exists, restoring the 
present coloured ornaments which now diverge from the bosses. 

I have now only to allude to the windows. It is years since the 
last window of stained glass existed in the Chapter House. It was 
then taken down and used in the restoration of some of the Cathedral 
windows. If there ever existed a building in which colour was an es- 
sential ingredient, it is this; and I have every confidence that if the 
restoration, to which I have already alluded, can be satisfactorily car- 
ried ont, that it will not be a very distant period before these windows 
will be filled with glass, whose colonrs shall be not less rich and 
harmonious than those which originally decorated this interesting 
building. 


Irox Smrs.— The Iron Queen.” —We find that iron, as a material for ship- 
building, is fast gaining ground. For steamers. iron has been a favourite 
for some ume past; and there is not now one wooden steamer building at 
this port, while we observe there are two iron ones, of the first class, nearly 
completed, and, we understand, contracts are made for the buiiding ol three. 
more. We are also now satisfied, that the only abjection to sailing vessels ol 
iron, namely, the getting foul during a foreign voyage, is completely 
removed. This is proved by the result of two voyages of the fron Queen. 
This barque, 350 tons register. lett the river Tyne m February 1812, with 124 
tons of coals for Havana; from thence she went to Mobile for a cargo of 
cotton for this port. She has now completed another vayage. from this port, 
to Galveston, in Texas, carrying 300 tons nf salt out, and a ful! cargo of 
cotton home. She has been in the Graving dock, where she was visited by 
many persons, and she is found not to have strained a single rivet. although 
she struck heavily on Galveston Bar. There is nn appearance of corrosion, 
the red lead being fresh on the plates; and neither shells, barnac:es, nor any 
foulness, was on her bottom. This desirable result is caused by the simple 
application of a compound of tallow, bright varnish, arsenic, and brimstone, 
which eflectually destroys marine, vegetable, and anima] substances. The 
Tron Queen was built by Messrs. John Vernan and Co., of Aberdeen. and has 
proved very creditable to their skill as bailders. The surveyors for Lloyd's 
here are so well satisfied that there is no corrosion that they have classed her 
A. 1.—Liverpool Albion. 
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IMPROVEMENTS IN LIVERPOOL. 


[The following observations by Mr. Rosson, were made upon a paper lately 
read at the Liverpool Polytechnie Society, by Mr. Holme, on the improve- 
ment of Liverpool; we regret that we have not been able to obtain Mr. 
Holme’s paper.] 


Mr. Rosson said, that in compliance with the invitation of their respected 
president, he rose to make some observations on the very interesting paper 
just read by Mr. Holme. Architecture had been one of his favorite private 
studies for the last twenty years, and he had often lamented. during that 
period, to see the little progress which this great commercia! metropolis of 
the north-west of England has made in exhibiting good specimens of e.n- 
struction. This was the more remarkable, when the vast means of private 
individuals, and the funds placed at the disposal of the corporation, were 
taken into account. Reference had been made to the noble models of architec- 
ture left by the ancient Greeks, whose remaios which had escaped destruction 
still excited the admiration of every traveller who looked upon them. The 
Parthenon, for instance. Let us inquire by what means that transcendant 
work of architectural genius was raised ? Why, it was raised because Phidias, 
the prince of sculptors of antiquity, had a Pericles for a patron, and by the 
influence of the illustrious sculptor, Ictinus and Callicrates were employed 
as architects, though under the controul of Phidias. But, independently of 
ihe good fortune of the Athenians in having a Pericles to judge and guide 
them in the appheation of high art, the Greeks bad a mode which he(Mr. R.) 
would strongly urge the people of Liverpool to adopt, now that publie com- 
petition had become the rule to guide them ia their choice of the artists who 
were to execute from time to time the works that were to adorn their great 
city. The practice among the ancient Grceks was to call upon a number of 
distinguished architects to send in designs by a certain day, and when they 
had alt been exhibited. to leave to the artists themselves the choice of the one 
that was to Lear away the palm. This was by giving each artist iwo votes: 
one in favour of Ais own design, and,the other for the ore he thought the best 
among the compositions of his rivals. The best of the whole always turned 
out to be the one approved by the majority of the second votes, as a reigning 
beauty, at a publie ball, is always considered by every handsome girl in the 
reom decidedly the handsomest present, after herself. (A laugh.) Thus the 
wisest of the people judged and appreciated artists, and artists themselves 
judged and appreciated each other, in the face of all Greece, assembled on 
great public festivals. And in modern times, a very remarkable instance of 
public justice occurred at Rome, in the pontificate of Benedict XIV. That 
distinguished pontiff invited a competition of designs for the improvement of 
the Piazza del Populo, in which our, then, young countryman. the late Mr. 
Harrison, of Chester, entered the lists. The judges selected a Roman design : 
against the decision the famous Piranesi protested. His holiness caused the 
drawings to le re-examined. The consequence was that the judgment was 
reversed, and young Harrison received the gold medal. He (Mr. R.) lamented 
to say that that distinguished architect, the greatest since the days of Wren 
and Gwynne, chose afterwards to bury his fine talents in the little obscnre 
city of Chester. instead of settling in London, and correcting the bad taste 
of Soane, Nash, and others. When a resident in the Temple. he (Mr. R.) had 
joined with his hon. friend, the member for Scarborough, Sir Frederick 
Trench, in the efforts made about fifteen years ago to construct the Thames 
Quay. The society, however, they then formed, though under the immediate 
protection of his late Royal Highness the Duke of York, and, indirectly, under 
that of the crown itself, could not accomplish their great object, though aided 
by many distinguished noblemen, gentlemen, and merchants, and by ‘the 
unaffected grace," and elegance, and talents, and powerful patronage of the 
late all-accomplished Duchess of Rutland. They, however, managed to erect 
some good buildings. amongst which must be named Stafford House, in the 
Stable-yard of St. James's Palace, the finest nobleman's town residence in 
the empire. lie (Mr. R.) was cognizant of every stone laid in the construc- 
tion of that edifice. The staircase, the finest thing in London. was formed 
on the model of that of Versailles; and the house, with the recent additions 
of the present noble proprietor, the Duke of Sutherland, formed decidedly the 
finest private palace ever erected in England. Finding, however. that public 
taste was not ripe for the quay, they intermitted their labours, as he observed, 
fifteen years ago; but he was happy to say that they had resumed them 
recently, with every expectation that, with the aid of the government, and 
the awakened taste of the age. and the labours of his friend Charles Barry, 
at Westminster, on the new Honses of Parliament—all those combined, he 
thought, would at length enable them to achieve the object of all their vows, 
and give a new character to the banks of the noblest river in our domestic 
empire. At the period referred to, when they (the committee) were busily 
engaged in their efforts, and publishing drawings, of which they were very 

proud, aud were gradually drawing the attention of the London public, the 
elder Mr. D'lsraeli entered their eouncil-chamber, and astounded them with 
the information that they could not establish any claim to origiaality—that 
he held in his hand a book that se! at rest and put the extinguisher upon all 
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their claims as exclusive authors of the grand schemes they were projecting. 
He (Mr. R.) had referred: to a “ great unknown " of the name of Gwynne. 
Had aay gentleman present ever heard of his name? He dared say not; and 
yet Gwynne was one of the greatest architects that this or any other country 
had ever produced ; the hook Mr. D'Israeli brought was the work of that 
illustrious architect, called ** London and Westminster Improved," 1761 or 1763. 
Every public improvement that had been made in London or Westniinster, 
during the last thirty years. was down in that book, with this especial 
difference, that Gwynne's designs are infinitely Letter, exhibited greater taste, 
elegance, judgment, imagination. and resources than the works actually 
carried into execution. For instance, a bridge was suggested in the very 
place where Waterloo Bridge now stands, under the name of ** George the 
Third's Bridge," with approaches on each side the Thames. infinitely finer 
than those erected. Regent-street appears under the name, I think, of 
“Great Georgeestreet,” with elevations much superior to those actually 
existing—the bold cornice, the stone balcony, the harmony of paris, the 
solidity, in fine, which all our streets want, were there to be found sketched, 
giving a new character to Lundon as it then existed. But that great man, 
whose talents were appreciated by Edmund Burke, Dr. Johnson, and the 
great men of the Literary Club tormed by the great lexicographer, had the 
misfurtune to be born forty years too soon. The times were not germane to 
his labours; publie taste, from want of education, was not ripe; and his 
work. which deserved immortality, and would have obtained it in a better 
age, fell, stitl-born. from the press. His name wenld almost have been lost, 
had it not been kept alive by a reference to him made by Boswell in his Life 
of Dr. Johnson. But to return to the improvements of our “ dear native 
city," Liverpool—fer, though not a city in law. she was a city in fart,—he 
(Mr. R.) entirely concurred with his friend Mr. Holme, in all the observations 
made in his very excellent lecture; but he must confess that when he came 
down to the bottom of South Castle-street, he was much disappointed and 
surprised to see him make a back somerset. as it were, and avoid all mention 
of the New Custom-house. He (Mr. R ) never looked upon that building but 
with sorrow and disappointment—sorrow, that that erection completed the 
destruction of the finest inner harbour formed Ly natnre in the kingdom 
(and in this he was confirmed by the opinion of the greatest engineer now 
living, whose name was another name for science in civil engineering), and 
disappointment, that so noble an opportunity of displaying architectural 
genius had been thrown away, hy the erection of a building whose compo- 
sition was full of bad architectural grammar, and whose vastness and solidity 
alone relieved it from absolute contempt. It was fanlty in composition and 
in position, and its bad material escited the amazement of every one who 
knew that the vigilant jealousy of government was generally exercised with. 
reference to the materials wherewith every specimen of architecture, civil or 
naval, was constructed. Look (said Mr. R.) at the basements of the columus. 
No geologist, deserving the name, would consider such material stone, but 
rather a conglomerate of sandstone tn its primitive formation, full of cracks, 
and threatening to fall to pieces: the columns in ten pieces, instead of two, 
The joints will be the first part ot the building to decay : posterity will have 
to replace them sooner than the present generation imagine. Walking round, 
you may almost thrust your thumb into holes filled up with clay and rosin! 
Alas! all this arose from irresponsibility, and the absence of competition, 
It was a bad thing for the architect himself. His (Mr. R's.) friend, Charles 
Barry, competed with all the rising talent of Britain hoth for the Houses of 
Parliament and the Reform Club-house,—the finest private palace. for its 
purpose, perhaps in Europe. To return to the Custom-house. In point of 
composition—the utter want of distribution of light in the roums and corti- 
dors produced a “ darkness visible," which, independently of tts perpetual 
ineonvenience in a place where so prodigious an amount of business is trans- 
acted, gave the whole the appearance of the gloomy chambers leading to the 
catacombs of the dead. Indeed, said Mr. R., I have long denominated it 
“ The Tomb” of the inner harbour of the port of Liverpool. Mr. R. proceeded 

to say,—‘' l speak this in sorrow : but just censure is the tax which all public 

servants must pay, especially that portion of them who have been largely 

endowed by the public press, and have not returned their money's worth in 

public service.’ But he wou'd now turn toa more pleasing subject. He 

begged to congratulate the society on the prospects before them. Liverpool 

had at length obtained the aid of an architect, whose talents were of a high 
order. He had Leen recently introduced to him in London—was delighted 
with his designs, and pleased to find him so young aman. Liverpool had 

nothing, as yet, but her docks to exhibit to the stranger: those would pass 
muster with the greatest engineers. But they had now to look forward to 
the erection of a Place (as the French called it) that would form the capital 
of the city, containing a street and courts of justice of surpassing beauty. 
That wonld be the era from which posterity would date the commencement 
of an architectural style worthy of the second commercial city in the empire, 
and, consequently, in the world; and he felt justly proud, encouraged, and 

animated hy the approaching triumph. 


1843.] 


BLASTING OF THE ABBOT'S CLIFF AT DOVER. 


Anomen of those remarkable engineering operations which have already 
attraeted the public attention, in connexion with the South Eastern Railway, 
took place on Tuesday. April 18th, at a distance of about three miles to the 
westward of the town of Dover. In order to afford an outlet to the Abbot's 
Cliff Tunnel. and a platform on which the rail could be laid down between 
that and the Shakspeare tunnel, it became necessary to remove a portion of 
the projecting cliff, From the success that had attended former aperations 
of the kind, and especially the recent blast at Rounddown Cliff, it was re- 
solved to remove it by the aid of gunpowder. 

The surface of the cliff acted upon by thts explosion lay to the westward 
of the Rounddown Cliff, and its remaining cliff forms the face of the ter- 
minus of Abbot's Cliff tunnel. lt extended 300 feet in length, and the height 
of that portion which was directly acted upon was 200 feet. The object of 
the operation was to slice off. as it were, a large portion of this surface, so as 
to make that which was before rugged and uneven, and which projected far 
too much in the way of the proposed line along the side of the cliff, perfectly 
flat and smooth, and fit to afford a sufficient platform for the road to be laid 
down upon, and to prepare the terminus of the tunnel. The “slice” to be 
removed varied in thickness. according to tle extent to which the surface 
projected beyond that » lich would be convenient to the operations ; at some 
points it was 60 feet, and at others 30 feet, and the qnantity of powder in- 
troduced at the different parts was, therefore, proportioned to the thickness 
of cliff to be removed, regulated. of eourse, by the degree of resistance 
which, from the greater or less nearness of the surface to the chambers in 
which the powder was deposited, would be offered to the action of the pow- 
der. The quantity of powder in each chamber was calculated according to 
the line of least resistance. Cubing the line of least resistance, one-half the 
number of feet is tbe number of ounees of powder used. The arrangements 
made for the introduction of the powder and the simultaneous ignition (if 
possible) of the different charges were simple, and, at the same time, inge- 
nious in the extreme. There were altogether 100 barrels of powder, or 
10,000 1b, This quantity was distributed in various proportions in 15 different 
chambers, at nearly equal distances. To form these chambers the rock was 
perforated at those nearly equal distances, and the different proportions of 
powder were introdueed on Saturday last, and “ tamped up’’ close. There 
were two separate lines of these chambers of powder, and therefore two 
series of eharges; one being near the top of the cliff, about 200 feet from 
the summit, the other about 100 feet lower down. Thus a space of about 
150 feet from the bottom of the cliff remained altogether untouched by the 
explosion, tbat being required as a platform for the road to run upon at the 
entranee of the tunnel, The apparatus for igniting these different charges 
was placed to the eastward, about 2000 feet from the nearest, and about 500 
feet from the furthest chamber. Jt consisted of six batteries of 20 plates each, 
and by an ingenious invention of Mr. Hodges, the assistant to Mr. Wright, 
ihe resident engineer of the line from Ashford to Dover, they were all fired 
simultaneously. Simple as the invention is, it is not so easy to describe it on 
paper. Suppose a triangular skeleton chair ; what would be the seat of it 
is suspended by a eommon string at the distance of about an inch or more 
from a framework beneath (resting on the legs of the chair), in which are 
fixed the batteries and connecting wires. Immediately under the string 
which suspends the other portion of the battery is placed a circular trough, 
in which there isa “blue” light. Through this light is passed a tuse, 12 
feet long, and taking some minutes to burn down. This fuse was fired by Mr. 
Hodges, who had time to get away from the spot before the string was burnt. 
The moment the string was severed by the flame, down went the upper 
framework, tbe voltaic action was performed, and the electric fluid commu- 
nicated to the wires. These wires were two, one for the upper, the other for 
ihe lower range of chambers, each extending the whole length of the surface 
to be operated upon, and attached to them were other supplementary wires 
commuanieating with the ehambers of powder. The ends of these additional 
wires were of course formed in the usual way, with a piece of platina wire 
affixed. whieh on aeing made red hot by the electric fluid ignited the gun- 
powder in what are called the bursting charges—smal! portions of powder in 
eases surrounding the ends of these wires, which again immediately fired the 
larger quantities of powder contained in the different chambers. 

Thus within a few moments after the ignition of the blue light, the upper 
framework of the skeleton chair above described fel] down, the voltaic action 
was completed, and in almost an eynal period of time the explosiun was 
effected. And yet how remote to all appearance the eonnection between the 
Lurning of a short piece of string (a foot long) and the fall of that immense 
mass of cliff! 

The operations at the Rounddown cliff were carried on under the adviee of 
General Pasley and Lieutenant Hutchinson, who also took a great interest 
in the proceedings on the present occasion; but the whole of the arrange- 
ments for the explosion of to-day were under the controul of Mr. Wright, 
the engineer, assisted by Mr. Hodges, as already mentioned. As far as the 
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practical effect of the operation was concerned all was successful; but as a 
mere sight the affair was unfortunate, in consequence of the thick fog that 
hung over the cliff, and made it impossible to see the actual fall. 

At 4 o'clock, the hour appointed for the blast, many thousand persons 
were collected to witness it, but the thick fog obscured all. 1 took a beat, 
and approached as near to the shore as was allowed. but could see no more 
than the crumbling mass falling down into the water beneath with a sound 
resembling the roar of artillery heard at a distanee, and the noise of the surge 
breaking on the sea shore. In respect of the noise created, this explosion 
differed from that at the Ronnddown Cliff. There no noise whatever was to 
be heard. or scarcely any, and the mass of ruck glided almost silently into 
the sea like a mighty wave ; but in the Abbot's Cliff blast there was much 
more noise, and it was more prolonged, 

Those who were on the eliff were sensible of a shock a few moments before 
the detached portions of the cliff fell. Explosion is an inappropriate term to 
use; for, in fact, as far as hearing is concerned, there is nothing of the sort ; 
—the operation of the powder is internal, and the effect only known by the 
fall of the fragments. Mr. Hodges, the assistant engineer, fired the fuse 
in connection with the battery. He had four minutes in whieh to get away, 
but had calculated that he could run down the ladder in two and a half. He 
was the last person who left the range of the batteries. 

Beside the multitude of persons collected on the cliffs and on the adjacent 
shore. the sea was eovered with boats of all sizes and shapes. There were 
also two large steam-boats filled with visitors, 

Although in consequence of the thick fog or mist the spectators were 
deprived of much of the gratification which such a sight would have afforded, 
the operation, in a scientific point of view, was held to be decidedly success- 
ful. All the chambers of powder were ignited simultaneously (or nearly so), 
and the immense mass of disturbed chalk and earth fell slowly and equably 
into the sea. The exact results, however, cannot of course yet be ascertained. 
— Tines. 


ROYAL ACADEMY. 
PROFESSOR COCKERELL’S LECTURES ON ARCHITECTURE. 
(From the Atheneum.) 
Lecture VJ, AND LAST. 


Proportion, and the application of its golden rules, as they affect the ex- 
ternal forms of architecture, had occupied the latter part of the preceding 
lecture; the avaAoy:a of the Greeks, delivered to us by Vitruvius, that ana- 
logy, by which all the conformations of artificial bodies were derived from 
natural bodies, seemed to be a principle of obvious importauce and utility to 
the architect, and should be attentively considered. 

It appeared that the animal kingdom furnishes clearer lights for our 
guidance than the vegetable, because organized nature was more constant in 
her proportions, and enabled us always to re-establish the whole from a 
part; thus the hand of a Grecian statue, of the Hercules, the Apollo, or of 
the Venus, or a fragment of any one of the Grecian orders of architecture, 
enabled us to restore the whole; indeed, the proportion by aliquot parts by 
a modulus, a principle of the Greeks, as explained by Vitruvius, lib. i. c. 11, 
hb, jii, c. 1, was still practised in India, and seems founded in organized 
nature. 

Not so in the productions of the vegetable kingdom, fragments of which 
would never enable us to comprehend the whole: however indehted to this 
part of the creation for the graces of ornament, and varions essevtial analo- 
gies, architecture found a less sure guide of proportiou in this than in the 
animal kingdom: in fact, all architecture so derived was anomalons, as the 
Egyptian and the Gothic, in which no fixed laws of proportion have ever 
been applied or attempted. Columns or supports might be from five to fifty 
diameters in height, and were only bounded by possibility. The stunted 
pollard, the spreading cedar of Lebanon, the aspiring poplar, or the attenu- 
ated cane, were extremes equally at the disposal of the architect. 

But that gnide, which the face of nature furnished to the architect for his 
external forms and proportions, was wanting for the internal—as of areas, 
squares, courts, and open places; or of internal capacities (height as well as 
area); as of temples, halls, apartments, &c.; in these we must appeal to the 
relations of reason, purpose, and convention. 

Vitrnvins (lib. vi. e. 2, 3, 4, 6, lib. v. c. 1, and c. 2.) gives us the experi- 
ence of the ancients on this important snbjcet. The Greek forum, says he 
was a square, bnt the Roman was three by two, because the gladiatorial, 
shows were exhibited there; courts should have tlie proportions of five by 
three (the favourite of the learned Palladio), sometimes three by two, or 
sesquialteral, or the diagonal of the square will be the length. le lays 
down the proportions of all the apartments of the Greek and Roman house : 
atria, ale, tablinium, and peristylium, triclinia, cci, exedr:e et pinacothece. 
Ile does not, however, establish any principle, and his rules are wholly em- 
pirical. But the great Alberti, not content without a principle, adopts the 
Pythagorean doctrine of universal harmony, and agrcement between sounds 
and numbers, namely, that what pleases the ear pleases also the eye; he lays 
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down, therefore, his harmonic proportion, in which Blondel, Onvrard and 
others have followed. The notion of musical proportions is eommon, and 
has oeenpicd many ingenious minds already versed in that art. Deserihing 
St. Peter's, Byron, in this feeling, observes 


Vastness which grows, but grows to harmonize, 
All musical in its immensities. 


Alberti was the first also to establish the rules of arithmetical and geome- 
trical proportions (lib. ix. b. 3, 4, 5, 6), applied to all the varieties of areas 
and capacities. He is followed by Palladio in the arithmetical and geome- 
trical rules, lib. i. c. 23. 

It is a comfortable conclusion to the praetieal architect that the empirieal 
rules of Vitruvius, the barmouie, the geometrica! and arithmetieal rules of 
Alberti and his followers, agree in the main, so that either may he adopted 
without material deviation from carrectness; but the neglect of these rules, 
in which lie that hidden charm that every one must be sensible of when 
examining a finely proportioned room, has been common of late vears, as if 
the principle were of no value; the zealons student therefore should care- 
fully note that consent of the ancients and the most illustrious masters of 
the moderns, here set forth; and he will soon learn devoutly to repeat the 
denunciation of the llindu Vitruvius (Ram Raz, Asiatic Soeiety, 1334, p. 15), 
** Noe to them who dwell in a house not built according to the proportions 
of symmetry." 

It is true, that the climate of this eountry and our habits do not often 
permit the finer Italian proportions; thns the arithmetical rule of proportion, 
common with our greatest masters, in our best mansions, 36 hy 24, should 
give us 30 feet high to the vault, bnt we commonly limit it to 18 feet. To 
correet the defeet of lowness, so frequent with us, the illusions of perspee- 
tive painting, after the admirable Pozzo, may well apply; but even the ar- 
rangement of the trabeation and plaster enrichments, offer to the ingenious 
arehitect, versed in perspeetive, many resources for the inerease of the ap- 
parent height, and for the attainment of an artificial proportion. Buta 
mannfacturing people are prone to carpets, rugs, eurtains, gilded frames, and 
mahogany furniture, while the low ceiling is a sheet of paper stretelied like 
adrum, at most of a neutral tint, of indurated fog, with a gilt moulding: 
while the artistic Italian opens a window of perspective in his ceiling, 
through which a eanopy of poetry and distance delights the eve, and de- 
ceives the understanding; but the floor is paved with tiles. 

Again, in our modern churches, a ceiling, 60 by 80, has often been fear- 
lessly stretehed in one unbroken surface of plaster, in defiance of the fine 
examples of Charles’s and Queen Anne's churches, in which a cove, after the 
Italian manner, has the effect of redueing the ceiling, and of reetifyiog the 
proportion in the simplest and most graceful manner. The student should 
well reflect on this important field for architectural skill and effect. He 
may be a good builder and cheap, but he can have no pretensions as an artist 
who throws away his time and his charaeter in such condescensions as this 
meehanical employment of his talent implies. 

The rules hitherto refcrred to, have the beautiful for their object. Beauty 
in architeeture depends, amongst other causes, especially on the cxact and 
gracefni proportions of the parts and of the whole. But the sublime de- 
pends upon other eanses, in which rules cannot prescribe ; to the latter not 
only the rules of the former do not apply, but they are destructive of it. If 
the beautiful resides in the proportionate, it wonld appear that the sublime 
nften resides in the disproportionate. The principles and the rules of beauty 
and sublimity are distinet. 1f we stand under au arch of London Bridge, 
the vaulted soffite, so vast and extended, sustained from sueh distant abnt- 
ments, produees a kind of sublime; no doubt aided by its eomparative low- 
ness. The Pantheon is inscribed in a cube, its height equal to its diameter; 
no one standing under its prodigious cupola has ever denied its sublimity. 
But when that same Pantheon is raised into the air (in equal dimension) at 
St. Peter's, it may have become beautiful, but bas lost its quality of sublime. 
When Byron apostrophizes the Pantheon, he feels the peculiarity of its 
merit :— 


Simple, ereet, severe, austerc, sublime, 

Shrine of all saints, and temple of all gods, 
From Jove to Jesus, spared and blest by Time, 
Looking tranquility ! 


As the dome of the Pantheon is raised at St. Peter’s into a proportionate 
height, at the expense of its sublime, so the nave (nearly twice as wide as 
that of St. Panl’s Cathedral), also raised proportionately, loses all effect of 
magnitude; and the eommon and universal observation is, that as respects 
this important effect the arehiteet has laboured in vain; and the work stands 
self-eondemned. 

The noble poet coincides with the received opinion, and is obliged to 
supply by poetical moonshine that dignity and interest whieh it was his ob- 
jeet to give to the Vatican. lle says— 


Enter, its grandeur overwhelms you not, 
And why? it is not lessened; but thy mind, 
Expanded by the genius of the spot, 

lias grown colossal; and can only find 

A fit abode wherein appear enshrined, 

Thy hopes of immortality ! 
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Sometimes this failure has been attributed to its proportion, which (from 
its jt stness, it is said) takes from its magnitnde; a eriticism at onee the 
most severe and just that can be. In fact, no inerease of a proportionate 
ohjeet will ever give it magnitude and the sublime; these depend on extra- 
ordinary rclation and excess of parts and proportions. 

Some years aga a French giant. npwards of nine feet high, exhibited him- 
self in London, but so just were his proportians that no one would give eredit 
to bis dimension, till they stood beside bim; he was therefore accounted a 
kind of fraud, and the exhibition failed. Bat had he been disproportioned, 
his head small, his shoulders high, and his memhers excessive, he might have 
succeeded, even had he been a foot shorter. Wad the nave of St. Peter's, 
77 feet wide, been 90 feet high only, instead of 145; or if we were ta sup- 
pose a stage raised mid-height and place ourselves upon it, we should he 
sensible of its vast latitude. and the effect of magnitude would have been 
produced as under a bridge. The Barriere dc l'Etoile, from the same rea- 
sons, though as large as the front of Notre Dame—the areh itself 48 by 95, 
equal to the height of the nave, but of ordinary proportions and great sim- 
plieity of parts and members—loses its effect: the are monstre is glorious to 
the grande armée, but not to the arts of their day; and is infinitely less ar- 
tificial in its combination that the arches of St. Martin and St. Antoine, de- 
signed by the accomplished Blondel. 

Tf, then, the architect ean obtain latitude, he should seek ta carry out its 
effect by quadrate and comparatively low proportions; but if he adds alti- 
tude to his latitnde, he loses his expense and pains, and he may find too late 
that half his dimension might have attained the same effect ; since propor- 
tionate magnitude defeats itself. 

But as extreme latitude gives the sublime, so docs its opposite extreme of 
altitude: in Cologne and Beauvais, the naves of which are three and a half 
diameters in height, though scareely more than half the aetual width of St. 
Peter's nave—limited, therefore, in their dimension to the usual cathedral 
width, vet nearly double the usual proportion—the sublime is completely 
attained ; and disproportion again appears to be the efficient eause. 

But the optieal consideration of the visual angle in which these several 
proportions present themselves is exceedingly important. Thus to the spee- 
tator of the dome of the Pantheon, the visual angle is 95°, while the same 
dome raised into the air at St. Peter's is only 30°. In the nave of St. Pe- 
ter’s, the visual angle is 487, that of St. Paul's Cathedral is 37°, while the 
vault of Cologne is only 22°, Since then the effect of magnitude is mea- 
sured by the number of degrees in the visual angle, the architect will advert 
to this consideration as of extreme interest. 

We come, then, to the important conelusion, that the sublime and the 
heautiful are to be found in the proper adjustment of proportions, rather 
than in dimensions; and we may infer, that no inerease of seale to the beau- 
tiful will ever make it the sublime. 

But the sublime is of rare occurrence : the use, however, to which these 
reflections may be turned by the practical architeet, under limited means, is 
remarkably illustrated in the Casino at Chiswiek, where the very circum- 
seribed area of the rooms is compensated by their extraordinary height, and 
the acenmplished Lord Burlington has given a nobility to very small apart- 
ments which no one could believe on secing the plan alone, without visiting 
that clegant work. 

Magnitude is the great object and result of design, and this quality is only 
to be attained by the fine adjustment of relative proportions in magnitude 
and order. Architeeture eonsists in magnitude and order (says Aristotle), 
TO yap kaħov ev meyeber Kai Taker egri, (Poet. p. xi. s. 4.) The works of 
man, compared with those of nature, display our insignifieance. The pyra- 
mids, seen in the clear sky of Egypt, or St. Peter's at Rome, are proverbially 
disappointing to the first gaze of the beholder: it is only after he has insti- 
tuted eomparisons and admeasurements that he becomes sensible of the 
greatness of these human efforts—and his memory will supply him with 
many instanees in which objeets of very inferior dimensions have surpassed 
them in impression of magnitnde upon his mind. Tt is plain, therefore, that 
art alone can produce the full etfect of magnitude, and ta this the arehiteet 
should direct all his skill: the aneients will be found consummate masters 
in this as well as in every other department of our art. It is, indeed, a fine 
art which enables the aceomplished artist to raise ideas of magnitude and 
grandeur of composition on a piece of paper no bigger than your hand; 
while a less able one shall eovcr a vast canvas withont executing any eompa- 
rable notions. Worthy of all inquiry and solieitude is such an art, for it is 
the whole art of design and proportion, Pliny cites a statue of lTereules, so 
small that it might be lifted by the hand, which, however, ennveyed more 
grandeur, magnitude, and strength to the mind of the observer, than a Co- 
lossus would have done. llow great must have been the scienee of the 
master! and if, with such small means, he could affect the mind with these 
impressions, how great the economy of cost and material ta the ewployer! 

Burke, whose notions, however, of proportion are vague and erroneous, 
says adtnirably on this point (see. x.)—“ A true artist should put a generous 
deceit on the speetators, and effect the noblest designs by easy methods. 
Designs which are vast only by their dimensions, are always the sign of a 
common and low imagination.” 

In the last lecture it was attempted to show that magnitude, breadth, and 
proportion of parts were best faund in inequalities ; but the consideration of 
magnitnde, as respects composition of the whole, seems to depend on other 
prineiples: first, it appears that, to make a great whole, there must be many 
parts; secondly, to appreciate that whole, the point from whieh it is per- 
mitted to be seen should be eusynoptic, namely, so contrived as to fill the 
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angle of vision of 45:0, and occupy the whole retiua with multiplied im- 
pressions fairly aud agreeably preseuted. 

With reference to the first proposition, it may he observed, that in a young 
tree bursting from the ground, two or three branches with upward tendency 
grow from the polished bark ; the subdivisions are few, and we may count 
the leaves. By aud bye, with age and maturity, the bark becomes rough 
and corrugated, the base is surrounded with excrescences and roots, which, 
partly above the ground, indicate the hold it has on all the surrounding 
space; the branches now shoot ont at right angles with the bulky stem, 
each limb becomes a tree, the subdivisions of these are infinite, and, iu all 
degrees of size and proportion, the leaves are countless. So the young 
animal, simple in parts, and smooth, expanding with age and strength, de- 
velops features and subordinate parts never dreamt of before; furnished 
and complete, the measure and fulluess of strength and beauty is at length 
filled up. So iu architecture, the tetra-style portico can never look large, 
though, in St. Peter's, the columns have eight feet iu diameter. The lleca- 
tompedon, burut by the Persians, was not inferior in the scale of its parts to 
the present Parthenon, hut Ictinus judged that, by increasing the number of 
parts—making that octo-style which had beeu hexa-style only—greater 
magnificence would result. 

The temple of the giants, at Agrigentum (hepta-style) was the largest 
Doric of antiquity, but to give it all its value, a number of new fcatures, 
never seen before, accompany its increased growtb and vastness. It is raised 
ou a platform of many steps, a base of novel design surrounds the coluuns, 
and these vast masses themselves, each a tower of thirteen feet iu diameter, 
built of many stones, told by its mauy parts aud its elaborate construction 
the cost and grandeur of the undertaking. Sothe columus at Pæœstum have 
twenty-four instead of the usual twenty flutings; in short, examples are infi- 
nite to show that, to convey the full effect of real magnitude, au artificial 
magnitude must be superadded, or it is lost labour. 

Gradation and repetition of features of the same general resemblance in 
various sizes, the major and the niiuor, are maiu sources of magnitude; the 
artist will see, in the satellites surraunding the plauet Jupiter, the best reasou 
for the title of the Father of the Gods; the western towers of St. Paul's give 
magnitude to the dome. The same priuciple was to have been applied to 
St. Peter’s, but the western towers fell down. In the admirable church of 
the Salute at Venice, the minor dome over the high altar, aud again the still 
smaller towers accompanyiug this, are foils to the great dome. Byron ad- 
mirably enforces the number of parts :— 


“ Thou seest not all; but piecemeal thou must break, 
To separate contemplation the great whole ; 
And as the oceau many bays will make, 
That ask the eye—so here condense thy soul 
To more immediate objects, and controul 
Thy thoughts, until thy mind hath got by heart 
Its eloqueut proportions, and unroll 
lu mighty graduations, part by part, 
The glory which at ouce upon thee did not dart." 
Childe Harold, c. iv, v. 157. 


So Palladio (as already remarked) characterized his style hy the inter- 
penetration of the larger order hy a smaller. 

In decoration we are careful to put a small scroll in juxta-position to the 
larger, to give its full effect; and so the painter, to give size to his priucipal 
figures, interposes women and children in various gradatious; the wreath or 
swag which shall contain flowers or fruit, all of the same size, will be mean, 
orlook like a string of onions; the whole secret of proportion and whole 
purpose of magnificeuce is attained, by satellites, aud by gradatiou of the 
major and the miuor. 

With reference to the second proposition, the cousideration of the point 
of view of architectural works, the ancients, as has heen already observed, 
were consummate masters, and cannot be too carefully studied. The labour 
of the architect is vain, if he miscalculates the poiut of view, and the pic- 
ture which he is to present on the retina of the spectator. As well might 
the painter conseut to a bad light for his work, as the architect he careless 
on this point. The genius loci will insist upou a peculiar composition; each 
positiou requires its own adaptation; we should have proper things in proper 
places. A design good in one place may fail in another, and the unskilful 
approach aud point of view may ruin the best scheme. It is not enough to 
be right, but to show that you are so: the “ faire valoir” is a fine economy 
which runs through the architecture of life, as well as of every step in brick 
aud mortar. The architect must be well versed in this part of optics: the 
synoptic, the eusynoptic, the deceptio viss, should be his constant observa- 
tion; like a skilful gencral lhe must manage and manceuvre his masses to im- 
pose upou the spectator, and by their skilful disposition he may afteu gain 
that ascendancy which his real forces may not warrant. A familiar iustauce 
of this is seen at St. Paul’s, and ofteu practised upon the green-horn mason, 
who visits London for the first time. Of the two orders which decorate the 
exterior, the lower one forms the great order of the interior, in the same 
precise dimension; but the angle of view in the interior being so much 
larger, the spectator is persuaded of its larger dimension. The roguish cice- 
rone engages the uovice in dispute on this question, enforced by a bet, which 
on proof is always to Lis disadvantage and the peualty of his pot of beer. 

Sometimes accident does more for us than wit. St. Paul’s, constrained, 
and crowded amidst narrow streets, produces on the unsophisticated a mag- 
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nitude and interest which would be lost if the pedants had their way, and 
large areas and terraces were to expose it from Farringdun Street and the 
Thames. 

While considering magnitude, we must not forget that (the most difficult 
of all) which arises from greatness of conception—a quality which every 
one habituated to contemplate fine buildings, must often have heen impressed 
with. But much more the ingenious architect, who in his practice has had 
opportunities of comparing his own design with those of others more able 
than himself, and still more in canvassing the various modes in which a work 
might be performed, will remark the difference between one mind and ano- 
ther. He will find all the moral qualities of the artist exhibited in his per- 
formance. “ By their works ve shall know them;" greatness of soul, or 
contractedness of spirit, a folly or a vice, the specious, the clumsy, the re- 
fined, the honest, are written in characters quite legible to those who have 
learnt to decipher the language of design. 

We might show the character of Wren in the lincaments of his work— 
sublime in his mathematical attainments, clear, original and comprehensive 
in his combinations ahove all meu; but iu his exterior unobtrusive and timid, 
small and elaborate, concealing the art (as Nature does) revealed only on our 
nearer examination to cur wonder and delight. We plainly see “the Nestor 
of Athens, not only iu his profession the greatest man of that age, but who 
had given more proof of it than aoy other man ever did; he was in a 
manner the inveutor of the use of mechanical powers; and they record of 
him that he was so prodigiously exact, that, for experiment’s sake, he built 
an edifice af great beauty, and seeming strength, but so contrived as to hear 
only its own weight—so that it fell with uo other pressure thau the settling 
of a Mren! But such was Nestor’s modesty, that his art and skill were 
soon disregarded, for want of that manner with which men of the world 
support and assert the merit of their own performances: aud for want of 
that natural freedom and audacity, necessary iu the commerce of life, his 
personal modesty overthrew all his public actious.”—Parentalia, p. 341. 

In the works of Jones we see the beautiful and specious, the sensual 
beauty of the tasteful artist, but nn mathematics, no sublime combinations 
of structure, but generous, and free, and highly ornamental, we discover the 
director of the masques of the splendid court of the Stuarts—the ‘ Marquis 
Would-be." 

To Vanbrugh we have the dramatist throughout; his theatre and scenery 
are everywhere, imposiog with a pompous grandiose, the spectator is at first 
captivated, till he peeps behind the scene, aud the illusion vanishes. 

Iu short, it is plain that the architect must have moral as well as intellec- 
tual qualities, to acquit himself duly of the high charge intrusted to him; 
and uo argument cau more effectually convince the student, that in ordering 
his studies he must first order his own character and conduct; aud that no- 
thing cau come from him of great and noble, unless from a pure fountain 
aud a well-regulated stream. We must endeavour to snstaiu that rank in 
society which both sacred and classical antiquity have assigued to the archi- 
tect (see Isaiah, c. iii. v. 1, 2, 3; and Cic. Off. p. 42.) 

But au important principle iu the zsthetical as well as in the real ends 
aud purposes of our art is solidity, the resnlt of equilibrium between the 
forces of gravity. Nothing cau he beautiful which is not strong, or is not 
adequately strong for its purpose. The impression of duration is indispen- 
sable to that satisfaction and repose which the mind seeks in a well-ordered 
work of architecture. According to the simple notions of the ancients, it 
was the esseuce of the grandiose and beautiful. The temple of the eternal 
was to breathe the spirit of eternity—stroug iu its entire structure, it was te 
be strong also in its component parts, its “ great stones.” Energy, menta 
and physical, and stability, were the expressions most desired in architec- 
ture; voids were to be above voids, solids above solids; the area even of the 
supports, and the iucumbent weight (orthographically considered) iu most 
instances of the fiuest temples are, or approach to, equality. 

To this end the whole composition of the edifice was pyramidal, the sides 
being inclined (as has already been observed) in every style of architecture 
known to us. The quoins and piers of the angles which iuclose the work 
are larger than those towards the centre; and we may be sure that the ex- 
pression of strength aud duration given to a building is often of itself sufti- 
cient for beauty, without other adventitious ornament; as we may also he 
certain that the waut of this quality cannot be repaired hy any expedient 
which the architect may apply. ln fact, the qualities of solidity aud equi- 
poise impose ou the understauding the same awe and couviction with reason, 
justice, aud truth; as insniring that security, stability, and peace, without 
which all is flimsy conceit and vain ambition. 

But this rational propensity is sometimes in jeopardy from the love of the 
marvellous aud the exhibition of skill in the artificer, from whom, while we 
deprecate the hazard, we caunot withhold our applause; and if assured, 
either by the nature of the material or the quality of the structure, of the 
security the mind demands, we are easily reconciled to thc wonder. But 
this temptation is often a severe trial to the ambitious architect; and without 
a sober taste, chastened by modesty and reason, it may be often more than 
he can resist. 

We delight in the suspended arch of a bridge or in the enormous vault 
which covers the Pantheon, or the baths of Caracalla, or the Temple of 
Peace. We are reconciled to those of the Gothic cathedral, so long as their 
stone props or buttresses continue to perform their duty. Not so iu the 
grove at the east end of Salisbury Cathedral, which, like the banyan tree, 
seems to be composed of pendants from the roof, in different dimensions, 
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rather thau columns to support it; beautiful, iudeed, hut so fragile that the 
blow of a stick or the movement of an awkward visitor would put the whole 
fahric in peril. If, instead of a friable stoue or marble, these shafts were 
made of brass, the mind would relapse into that security which is ever the 
first requiremeut of our art. 

The lave of the marvellous is daugerous; exaggeration is the first sign of 
a mind indifferent to the value and beauty anil sufficiency of truth, and the 
surest sigu of depravatiou of judgment. Truth must ever be the best found- 
ation of taste, aud can alone be constant and enduring— 


Rien n'est beau que le vrai; le vrai seul est aimable! 
I] doit regper partont, et méme dans la Fable. 
De toute fiction, l'adroite fausseté,. 
Ne tend qu’à faire aux yenx briller la vérité. 
Boileau, Ep. ix., v. 43. 


The Egyptian, the Roman, and sometimes the Greek, indulged in the gi- 
gantic, with a view to the expression of a prodigious energy. But the 
middle ages were prone to the marvellous, surprise was the great scope of 
the Gothic architect, Æsthetics were not, indeed, likely to have been stu- 
died under the education to which the mind at that time had aecess. Mira- 
cles infatuated the understanding; superstition was the foundation; a domi- 
nant hierarchy was little communicative of the lights of science it possessed, 
The poetical vein received its chief aliment from the east; our scholars 
brought home from Cnrdova the Arabian taste for excess and hyperbole. 
The chastening counsel of a Locke, a Newton, or a Bacon, were wanting to 
regulate that exuberant and uncultured faucy, aud that enterprising skill 
which the practical experiments in building promoted at so much cost and 
zeal in those ages. 

The two styles of building, till the 15th century, were termed more Ro- 
mano, ju semi-circular arches, which followed the old hasilica model of St. 
Peter's and St. Paul's, and more Germano, in which the poiuted arch was 
employed after the 13th century; it was in the latter taste that the greatest 
works were executed. 

However great and admirable, in many respects, the specitaeus which have 
been left us by thase able practitioners, it is not believed by the most com- 
petent judges that theoretical science was cultivated to any extent. From 
Cesare Cesariann, the architect of Milan cathedral, and one of the earliest 
translators of Vitruvius, doubtless oue of the most learned architects of his 
day (1524), we may learn something of the principles which guided the 
middle ages, which were full of the mystical terms of the pseudo-scieoce of 
the Freemasons. They consisted of a series of triangles or pyramids, no 
doubt in allusion to the triuue, which guided the plan, elevation, and section; 
see D'Ageucourt's architecture, plate 46, in which the sections of Milan and 
Bologna cathedrals illustrate those doctrines. The minster at Bath appears 


-to have heen built after this theory (1503) hy Dr. Oliver King, who was a 


skilful architect and politician, and had been employed in France to conclude 
a peace with Charles VIII, and who, therefore, would be acquainted with 
the most approved art of that day on the continent. 

The middle age church was wholly founded on superstitious associations. 
According to more Romano, it was enough that the plan described the cross, 
the universal symbol in “hoc vince.” But according to more Germano, the 
Saviour himself was to he figured; the choir, therefore, was inclined to the 
south, to signify, that “ he bowed his head and gave up the ghost," John, 
€. xx, V. 30; and there are few cathedrals in which this deflection in not re- 
markable, The nave represents the body, and the side, which ** one of the 
soldiers pierced,” (Johu, xix. 34), considered to be the south as the regiou 
of the heart, is accupied at Wells by a chantrey, at Winchester with the 
chap: of William of Wyckham, and is constantly the pulpit from which the 
faithful were reminded “to look on him whom they had pierced," Zech. xii. 
10: who ‘‘ was wounded for our transgressions,” Isa. liii. 5. For the same 
reason the south was considered the most holy: the Old Testament was 
represented on that side, while the New Testament, and the local or national 
Nagiology, was placed to the north. The same superstition still gives value 
to the south side of the churchyard for burial. At the head of the cross 
was the chapel of the Virgin, at the Fountain of Intercession with her sou. 
At the foot, the west end, was the “ Parvis," supposed hy some to he a cor- 
ruption of “ Paradis,” that happy station from which the devout might con- 
template the glory of the fabric, which was chiefly illustrated in this front 
and from whence they might scan the great sculptured picture, the caleudar 
for unlearned meu, as illustrative of Christian doctrine and of the temporal 
history of the church under its princes and its prelates. Three great niches 
leading into the church, the centre nue often above farty feet wide, were 
adorned with the statues af the apostles and holy men, who '*marshal us 
ihe way that we should go;" in front the genealogy of Christ, the Final 
Judgment, the History of the Patriarchs, &c. 

The details, indeed, display the degraded state of the fine arts, and of 
course, of the artists themselves, in the quaintness and dispraportion of the 
sculpture. But extending our indulgence to the performers, regarded in 
illiberal times only as workmen, we shall admire their native genius, strug- 

gling with their moral condition, often on the verge of dignity and grace in 
execution, and in point of conception frequently reaching an elevation alto- 
gether original. It must be confessed that the contineutal churches, espe- 
cially those of Amiens, Rheims, and Paris, surpass the magnificence of our 
own cathedrals, both iu the extent of plan hy their double ailes, as well as 
by their height. But it may be questioned whether a more complete and 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[Mav, 


correct pieture of Christian doctrine and dispensation, and Christian history, 
is to be found anywhere than in Wells Cathedral. 

But the same want of cultivated judgment which is apparent in the 
zsthetical of the arts of the middle ages, is traced also in the imperfection 
of their statics and stereotomy, in which again solidity is sacrificed to super- 
stition. The indispeusable figure af the cross is a striking example. The 
arches of the nave in the northern basilica, found their abutment abundantly 
in the western termination, which was commonly fortified hy prominent 
buttresses (called by the early commentators of Vitruvius, tetra-style, or 
lexa-style, according to their number); but at their eastern termination, 
towards the loftv pillar of the trausept, no such abutment existed. And 
though the pointed arch was eminently calculated to obviate lateral pressure, 
yet the smallest failure of foundation or superstructure, threw so much weight 
agaiust these pillars as to occasion them to hend. To counteract this, and 
secure their stability, the priuciple of that age, of “ pondus addit robur," 
namely, the weighting the pillars of the transept with a tower or spire, was 
resorted to very commonly; but this often increasing the evil, the last dis- 
figuring remedy, the construction of a reversed arch between them, was em- 
ployed. 

Similar criticisms apply to all parts of the middle age architecture, mixed, 
however, with redeeming excellencies of peculiar skill hitherto unsnrpassed.— 
See sections 1 to 8 of Wren's surveys, in the * Parentalia," 264 to 309. 

The fifth of those principles of Vitruvius, which the Professor had at- 
tempted to illustrate, was Decor, usually considered to refer to that important 
part of architecture, ornameut; but our author rather appeared to refer to 
consistency of character, fitness of style and ornament to the Deity, and the 
purpose or the rank to which the work might be dedicated, quoted in the 
preceding lecture. But as no part of the art required a nicer judgment, tact, 
and reasoning than this of character and special physingnomy, so was none 
more commouly transgressed in many moderu buildings; and a strauger 
might be conducted to some of them, and defied to guess whether he beheld 
a library or a town hall, a church or a music room, a theatre, a prison, à 
brewhouse, or a floor-cloth manufactory, a gentleman's mansion or a nnion 
workhouse. 

Appropriateness and fitness of character is the special recommendation of 
all the great critics, fram Aristotle to Pope. lf, says lorace, to a horse's 
neck a human head is joined, or a female head and breast should terminate 
iu a fish, you will despise the painter; or if npon the stage you exhibit the 
graces and tlic levities of youth, hashed up with the manly strength of middle 
life or the rigour of old age, the audience would yawn, and at length over- 
whelm you with indignant bisses. It is, in fact, the significance and appro- 
priateness resulting from the coincidence of use and beauty, the one the ex- 
planation and plain result of the other, which we adore in the works of 
Nature, aud which the great artists have best known how to imitate in 
theirs. 

Sir C. Wren remarks on the Temple of Peacc—*' It was not, therefore, 
unskilfulness in the architect, that made him choose this flat kind of aspect 
for his temple; it was his wit and judgment. Each deity had a peculiar 
gesture, face, and dress hieroglyphically proper to it, as their stories were 
but morals involved; and not only their altars and sacrifices were mystical, 
but the very forms of their temples. No language, no poetry can so describe 
Peace, and the effects of it in men's minds, as the design of this temple natu- 
rally paints it, without any affectation of the allegory. lt is easy of access, 
aud open, carries an humble front, but embraces wide; is luminous aud 
pleasant, and content with an internal greatness, despises an invidious ap- 
pearance of all that height it might otherwise boast of; but rather, fortifying 
itself on every side, rests secure on a square and ample basis.” On the 
Temple of War, he says, ‘‘ As studiously as the aspect of the Temple of Peace 
was contrived in allusion to Peace and its attributes, so is this of Mars appro- 
priated to War; a strong and stately temple shows itself forward, aud that 
it might not lose any of its bulk, a vast wall of near 100 fect high is placed 
behind it; (because, as Vitruvius notes, things appear less in the open air ;) 
and though it be a single wall, erected chiefly to add glory to the fabric, and 
to muster up at once a terrible front of trophies and statues, which stand 
here in double ranks, yet an ingenious use is made of it, to obscure two ir- 
regular entrances,” &c. 

The German Moller, who is as true and as accomplished an artist as any 
of modern times, on this point says, “On comparing the elevation of the 
Merchants’ Guildhouse, at Mentz, with the church of Oppenheim, which 
was finished iu the same ycar, we see how anxious the aucients were, and. 
how well they contrived to impart to every budding its peculiar character. 
Just as the merit of historical painting, and of every art of design, (without 
which all the rest is valueless,) consists in the importance aud pecnliarity of 
its character, so they are principal requisites in buildings, whenever the 
latter lay claim to the appellation of works of art. In the church at Op- 
penhcim, all the parts are lightly towering up, so that the eye of the spec- 
tator in the interior is involuntarily raised, and the elevated richly orna- 
mented windows, and slender asoiring pillars, promise from the outside 
already a beautiful and sublime interior. But in the Merchants’ Guildhouse, 
the whole exterior aumaunces at once au object very different from that of a 
church, The few and small windows are easily closed against fire and rob- 
hers; and their battlements again, with their projecting canopies and angular 
enrichments, clearly show that the destination of the building is to preserve 
and to protect, And in the same way as the main forms correspond with 
the object of the structure, so likewise do the ingeniously dcsigned orna- 
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ments. On the pinnacles or battlements are the figures of the emperors and 
electors in full armour. The emperor, who, at that time in alliance with 
the electors, had confirmed the commercial union of the cities on the Rhine, 
aud taken them under his protection, appears with them here, as the guar- 
dian and bulwark of the house. In the midst of the princes, is the figure 
of St. Martin, the patron of the city, dividing his cloak with his sword, tu 
give it to the poor. Thus, the leading forms announce the destination and 
solidity of the huilding; the figures of the princes, the protection it enjoys; 
St. Martin, that beneficence which ought to be the attendant of wealth; 
aud the Virgin Mary with the infant Jesus, over the entrance, the higher 
safeguard which the Divinity grants only to the just." Thus says the ac- 
complished Moller. 

It is a fine observation of Aristotle, that “a noble building without orna- 
ment is like a healthy man in indigence.” Competence, if not wealth, must 
be added for the accomplishment of his happiness. 

The sculptor’s art affords the noblest ornaments to the architect. By his 
aid, the expression which he has been labouring to give by other associa- 
tious, and which before was mute, or scarcely audible, becomes parlant. 
Sculpture may be called the voice of architecture. Unhappily a Protestant 
country, with the holy fear of image-worship, discourages this generous and 
most essential art; and perhaps the want of character complained of in ar- 
chitecture may be mainly attribnted to this proscription. 

But the carver and the decorator are highly serviceable to the architect, 
not only as multiplying images for the delight of the eye and the explanation 
of the subject, bnt as greatly magnifyiag the scale of the whole by these 
means, and giving value and distinction to the plainer features. Our mistress 
Nature is prodigal in ornament. and the expression of every animal and 
vegetable is increased by a texture of endless detail spread over the whole 
Surface of her works. 

Finally, Distributio, the oixovopia of the Greeks, the sixth principle, is ex- 
plained by Vitruvius, drily, as economy in the use and cost of materials; but 
doubtless the great masters from whom he borrowed, considered economy, 
in the larger sense, as the adjustment of means to the end; as the wise 
and fine thought, contrivance, and supply, of all the requirements and appli- 
ances of the building art; in which the highest intelligence is displayed; 
such, indeed, as by that figure of speech which desigoates great subjects by 
small titles, applies to the Creator himself that of the great architect. 

The diligent observer of architectural works will find the greatest strength 
combined with the least material, beauty naited with use, and resulting from 
it, exact equilibrium, provisions for the accidents of time and climate, se- 
lection of materials best adapted, in short, a prescience of every want and 
Consideration: throughout the contrivance admiration almost suhlime is 
occasioned; we fecl that the work has, as it were, been self-created by the 
influences and the wisdom of nature, and as if the architect nad anly followed 
her instructions. “I am not," says the heifer of Myron, “the work of 
Myron—he only delivered me from the marble" in which | was inclosed. 

Having thus reviewed the theoretical rules handed down by Vitruvius from 
the Greeks, as far as the limits and means permitted, the Professor pro- 
ceeded to offer some observations to the students, with reference to their 
future advancement, which it was the object of these lectures, and the ardent 
wish of the members of the academy to promote. 

First, with respect to drawing, which was the very language of the art, it 
was extremely important that the distinction between the painter and the 
architect should be clearly understood. He deprecated the vain ambition of 
making pretty drawings, especially on a small scale, as effeminate and unin- 
structive; as also of pretensions to aérial perspective, which was a separate 
art. Much time was commonly occupied in this captivating study, which 
was wholly irrelevant, and at the expense of that valuable time which shonld 
be employed in the more essential accomplishments of the art and science. 
It might, indeed, improve the hand, but not the head; of which the arcbi- 
iect had so much need. Drawing after the manner of painters had un- 
doubtedly been an abuse and misdirection. 

The orthographic drawing or elevation was conventional: it represented 
the proposed building from an immeasurable distance —the object being to 
define those proportions and profiles which constitute the merit of the work 
—such lights and shades as shouid more clearly display these forms, and 
show their relief where necessary ; but whatever disturbed these paramount 
objects, as colour, or such cast shades as might confuse the profiles and pre- 
tend to illusion, were impertinent. 

Perspective, in the most accurate delineation, was, indeed, a most desirable 
accomplishment, but it should be wholly linear, assisted with one tone, or 
two at most. Sciography should be used with great reserve, since the harsh 
Outlines of cast shades were apt to disturb the form and outline; and the 
finest architectural perspectives, those of Pozzo especially, left them softened 
and undefined on this account. It was certain that such had been the prac- 
tice of the great Italian masters, specimens of which, by the hands of San- 
sovino, (the front of Sta. Maria, at Florence, in the possession of Woodburn,) 
of Michael Angelo, Raphael, and others, and especially the designs for White- 
hall, by Inigo Jones, the Professor had exhibited in a former course. Exquisite 
perspective, proportion, and profile were more scientific, difficnlt, and much 
more profitable to the student. The coloured picturesque was a pandering 
io a depraved taste, and it was a duty to inform the public on this head, 
and lead them to the appreciation of the true intent of architectural delinc- 
ation. The draftsman should be habituated toa large scale, and a wanly 
drawing of profile and detail, such as a builder would comprehend and work 
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from. The Professor exhibited a specimen of the architectural drawing of 

the actual school in Paris, which, though not wholly to be approved, as being 

rather too minute and elaborate in effect, still showed a more careful atten- 
* tion to ontline, and a better system than used by ourselves. 

The architectural room in the annual exhibition was at great disadvantage 
in the neighbourhood of the splendours of the sister art; the vain attempt 
at vying with her productions in architectural drawings, had both corrupted 
our style and exposed the utter fntility of the attempt. "The true course 
would be a closer adherence to the province of the architect in a more cor- 
rect delineation of profile and proportion, and in the most accurate linear 
perspective; a tasteful employment of these resources would probably more 
effectually uphold the interest of that room than any other means that could 
be devised. 

Constant observation and travel were essential to the architect; but the 
interesting objects of our own country should be seen before those of others. 
Much time was often lost in foreign travel by misdirection and the dangerous 
novelty of the student’s position. 

1n examining architectural works, the student should bear in mind an im- 
portant rule of criticism, which was, to account in precise terms, for the 
motives of approbation or dislike which he tight experience. By applying 
a just expression on all occasions, he would s90n cease to take one tning for 
another—the beautiful for the sublime—quantity for quality—cost for mag- 
nificence—and either of these for proportion or fitness—ornament for art. 
He would learn to apply characteristic terms to every gradation, quality, and 
style: and so, by degrees, he would turm a just and discriminating taste. 

In an art and science essentially referable to association, this discrimination 

“was peculiarly necessary: the emotions arising from sight, like tnose from 
music, would often be found irrespective of the intrinsic merit of the per- 
formance, as loyalty in hearing ** God save the Queen," union and patriotism 
ip the “ Marsellaise.” Often patriotic, historical, and romautic associations 
will blind us to forms and styles, otherwise both unfit and uuworthy our age; 
often quantity, extent, and quality of material would impose that approba- 
tion which ought only to be accorded to elegant and just proportions; ela- 
boration would often usurp the praise which was due only to a well-ordered 
work. 


To hide by ornament the want of art, 


should not deceive the experienced critic; and the painter “who would 
make his Venus fine, not knowing how tu make her deautiful,” would be 
rauked as he deserved. The discernment of merits rather than defects will 
be found more difficult, and much more profitable, because those we shall 
appropriate, while the latter are only to be rejected. Such a habit will exer- 
cise the better qualities of tlie mind, aud lead to originality. The works of 
men who have long enjoyed reputation, should be the peculiar objects of our 
critical examination; they will seldom be found frauds; the inquiry will 
commonly justify their fame, and like the conversations of original inventors, 
ihey will reveal secrets which can else hardly be discovered. 

The antiquary should be distinguished from the architect, and he should 
be careful to separate the available experience, from research into the curions 
and obsolete. 

The student was recommended especially to cultivate that manly indepen- 
dence of mind which became a thinker, and the leader of an art; he should 
have a settled distrust of fashion; althongh he would find himself sometimes 
constrained in some measure to bend to it. Those “who live to please, 
must please to live;" he should, however, courageously bnt respectfully re- 
monstrate. 

"There were two rocks, which the art was expressly liable to: the first was 
the presumption of absolute novelty; the second, the indolent and servile 
imitation of former styles. The latter was the peculiar vice of these times 
throughout all the civilized countries of Europe. Grecian, Gothic, Byzan- 
tine, Italian, Revival, French, were indifferently employed. There was no 
attempt at a style which should express to future ages the century in which 
we live; and posterity will be at a loss to recognize in the buildings of our 
day, that character which a country great and glorious nt the present period, 
the bulwark of civilization, the arbiter of the world, and the great exemplar 
of political government, morals, and useful science, should impress upon its 
architectural productions. Shall it be said that this great people, original 
and free in other respects, adapting aud expaoding itself in an unexampled 
manner to times and improvements, was stationary, or rather retrogade, in 
the arts alone? That though science and capital and mechanical skill were 
daily furnishing new engines for our art, with prodigality, that our invention 
alone in these walks of genius was at a stand? that our skill as artists was 
the only deficiency in the march of our age? That they crudely adapted 
the models of ancient Greece to modern London, the sunny palaces of Italy 
to the foggy atmosphere of England: the niched and canopied architecture 
of areligion peopled with images of saints and martyrs, sibyls, angels, and 
holy men, to a Protestant religion, which, admitting none of these, mnot 
leave the niches and the canopies fenantless: like well-guilt frames adorning 
an apartment, the pictures being omitted: the pridc and pomp of heraldry, 
armorial shields and crests, to an age in which chivalry was exploded, and 
quarterings had dwindled to insignificance? What should we say of Marry 
the Sixth, if, instead of that admirable and most original chapel of King’s 
College, at Cambridge, he had limited his artists to the style of the Con- 
queror, or any other imitation; or if Henry the Seventh had concluded on 
carrying on tlie style of the cathedral of 1Icnry the Third, and so on, saving 
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all further trouble of invention and criticism, should we not contemn their 
poverty of spirit and negation of mind? Would not the historian, the ar- 
tist, and the tasteful observer, have to deplore the absence of that internal 


evidence and hieroglyphic character of the times, which adds such a relish to: 


the architectural remains of aur fair and beloved country ? 

But let us suppose that either of these monarchs had been eulightened by 
the art of a Raphael or a Michael Angela, or by the sculptures of a Phidias, 
which he might even affect to appreciate and ta be proud of; and that we 
should learn by historical record that he had said—* We are so anxions to 
carry ont the style of former days that we shall shut our eyes to those ex- 
cellencies of sculpture and of fine art, and force our artists to copy the ob- 
scenities and senseless carvings of those barbarous times; simply that we 
may carry out the imitation of the style in all respects." 

Restoration, indeed, is a different consideration, and the happiest result of 
this taste is, that we reinstate, for centuries to come, those venerable anti- 
quities to which we have so many reasons of attachment. The restoration 
of the Palace at Westminster may find under this consideration a sufficient 
apology. But for works altogether new such a system of imitation is nat 
reconcileable with our pretensions to genins and enlightenment; and it does 
appear that there is in it a vice of mind or of industry for which posterity 
will visit us. Such an indifference as to choice of styles indicates, in fact, 
an absence of culture and perception of the really fit, and beautiful, and 
great—a state of mind which, in religion, polities, or morals, would be ac- 
counted fatal to improvement, and the sure forerunner of every heresy. 
D’Agencourt attributes to this spirit of imitation under the Emperor lad- 
rian the decline of taste in Rome. 

The learned in Paris deplore it not only under this apprehension, but as 
the imposition of anachronisms on posterity, and as the falsification of the 
pages of history, in its most interesting and characteristic traits. “lave 
we not,” as says Isaiah, * a lie in our right hand?” 

It is very important that the merits of that qnestion should he dehated in 
a candid spirit, and that the true grounds of a style should be investigated 
by the rules of sound criticism; as how far architecture has ever been and 
should be the picture in which all the discoveries of mechanics, of materials 
and of industry, are to he exhibited and recorded; and whether the suc- 
cessive changes of style have not bceo chiefly owing to the progressive dis- 
coveries and improvements pn workmanship, materials, and convenience. 
How far the combinations of this art are capable of displaying the intellec- 
tual character of an age and people, and what should be the just bounds and 
limits of association, authority, and imitation. 

Finally, let us never forget the pregnant saving of the great Schiller :— 


The artist is the son of his time; 
Happy for him if he is not its pupil ; 
And happier still if not its favourite. 


ln conclusion, the Professor expressed the gratification he had felt in 
the attention paid hy the students to this course af lectures; not as it re- 
flected upon himself personally, but as it gave the strangest possible evi- 
dence of the ardonr and assiduity with which they pursued their studies : 
for he could with great sincerity assure them that, amongst the achievements 
of a very long period of singleness and devotion to his profession, he should 
consider that the most glorions, which had contributed to the iustrnctiun, 
and warmed the cuthusiasm af those rising talents destined perhaps in future 
times to adorn and illustrate our country. 


INSTITUTION OF CIVIL ENGINEERS. 
Feb. 7.—The Presipext in the Chair. 


“ Description of a Drawbridge at Bowcombe Creek, near Kingsbridge, 
Deron.” By George Clarisse Dobson, Assoc. Inst. C. E. 


This drawbridge spans one of five openings in a stone bridge, built across 
a navigable branch of Salcombe Ilarbour; it is in une leaf, 15ft. 9in. wide, 
and 32ft. long, from out to out, sunported upon a cast iran shaft or axle, 
placed 7 ft. Gin. from the inner end, warking in the abutment pier, which is 
built hollow to receive it, and thus the part within the axle end acts as a 
counter weight. To the centre of the end crass-beam of the counter part, a 
chain is attached, and after passing over cast iran sheaves in the masonry of 
ihe face of the abutment, is coiled on a drum fixed on a horizontal shaft, 
carrying on one end a pinion, worked by a rack, attached to the piston of 
the hydraulic press; by this means, motion is given to the shaft and drum, 
and cansequently to the leaf of the bridge. Balance boxes are hung to the 
counter end, hy which the shutting is regulated. The struts for supporting 
the leaf, when raised, are also thrown in and ont of their places by a rack 
and pinion. "The hydraulic press used for apening and closing the bridge, is 
simple in its construction, and the whole works so easily, that a female can 
open and close the bridge in about 15 minutes without difficulty. The fresh 
water used for the pump is contained in a cistern beneath, and seldom wants 
replenishing, as it is returned into the reservoir every time after being used. 
The bridge was designed and erected hy Mr. J. M. Rendel, about 12 years 
since, when he was engaged in improving the turnpike road in the south of 
Devon. The expense of repairing, oiling, packing, &c., since its erection, has 
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averaged under 72 per annum, includiog a small salary to a neighbouring 
millwright for occasional inspection. The communication is accompanied by 
a drawing, showing a plan and sectional elevation of the bridge and the 
macbinery. 


On Friction, 


“ An Investigation of the comparative loss by Friction, in beam and direct 
action Steam Engines.” By William Pole, Assoc. Inst. C. E. 


In conseqnence of the comparatively recent introduction of direct action 
steam engines on board the steam vessels of the Royal Navy, the attention 
of engineers has been drawn to the advantages ar disadvantages they possess, 
when viewed in comparison with those constructed with side levers. The 
object of this paper is to investigate the value of an apparently formidable 
objection which has been freqnently urged against the direct action engine, 
namely, ‘‘that from the more oblique actioo, consequent upon the shortness 
of the connecting rod, the loss by the increase of friction is so considerable 
as to constitute a serious objection to this form of engine.” After explain- 
ing to what extent mathematical analysis is applicable fur determining the 
amount of friction, the paper proceeds to show that it may be satisfactorily 
used in the present case, as it is only the friction caused by the strain, or 
load, which is involved in the objection, and this is more adapted for theo- 
retical than experimental determinatioo. 

The three general laws of friction, as established by the best experiments, 
are, 

Ist. That the friction caused by one solid body rubbing upon another, is 
independent of the velocity with which the rnbbing surface moves. 

2nd. It is also independent of the area of the rubbing surface. 

3rd. It is proportional to the pressure upon this surface.! 

From these it will follow, that if the pressure upon a moving body be 
multiplied by a certain co-efficient of friction (whose value is dependent upon 
the nature of the rubbing surface), the product will be the resistance from 
friction; and this multiplied again into any space the rubbing surface moves 
through, will give the amount of “ power, work, or labonring force," ex- 
pended in overcoming the friction through that space.? If the pressure upon 
the moving body be variable throughout its mation, the differential calculus 
must be cmployed, but the principle of calculation is still the same. 

The paper proceeds to deduce general mathematical expressions for the 
amount of friction on each bearing of an engine, by finding, first, by ordinary 
statical rules, the pressure thrown nn each particular bearing by a given force 
applied to the piston, and then combining this with the space thrungh which 
the rubbing surface moves. This is dane for the beam enginc, and for three 
modifications of the direct action engine. Equations are also added for the 
oscillating or vibrating engine, and for an arrangement in which the con- 
necting rod is supposed ta be indefinitely lengthened. The numerical values 
of the expressions for friction thus found, are then calculated for an engine 
upon each of these different constructions, supposing them to be similar in 
all other respects, having the cylinders 66 inches in diameter, with a length 
of stroke of 6 feet; and the results are shawn in a table, distingnishing the 
friction of every bearing. From this it appears that as respects the friction 
caused hy the strain. if the beam engine be taken as the standard of cam- 
parison— 


The vibrating engine has à gain af .. l-I per cent. 
The direct action engine with slides loss Gc NUE " 
Ditto with rollers gain so Wet A 
Ditto with a parallel motion gain sx Mem » 


This difference being so trifling, it is contended that the objection to the 
direct action engine, on the ground of its alleged increased friction, has, 
when investigated, no adcquate foundation. 


Mr. Field believed that the paper was carrect in its view of the comparative 
amount of friction of the two kinds of engines. He was of opinion that an 
excessive allawance for friction had hitherto been generally made in calcu- 
lating their effective power. It was found practically, that when the pressure 
upon the piston was about 121b. per square inch, the friction did not amount 
ta more than 11b. or 141b. per square inch. This was easily ascertained by 
the indicator, when the engine was working without a load, but when loaded, 
he knew of no accurate experimental mode of shnwing it. At thc engines of 
the Black wall railway, the experiment had frequently been tried, by casting 
off all the load, and sa regulating the steam, that the engines shonld make 
only the regular number of strokes per minute; the result had invariably 
shawn about 11b. per square inch for friction. 

Mr. Taylor confirmed the preceding remarks; it had been the custom for- 
merly in large pumping engines to allow one-fifth for friction, hut modern 
practice had shown that this was not necessary, particularly since greater 
precision had been introduced into the construction of all kinds of ma- 
chinery. 

Mr. Miller agreed that the friction of eogines generally had been over- 


1 Poisson, Traité de Mécanique, 2nd edition, art. 456. 

2 If m =the co-efficient af friction, P= the pressure, and S=the space 
maved through, then the power expended =m PS. 

3 Let 2 be any space moved through: let X represent the variable pres- 
sure, expressed in terms of x, then the power expended =n / X dr, 
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rated; he believed that as a simple comparison of the friction of the main 
parts of two kinds of engines, the results arrived at in the paper might be 
received as correct; but there were several other questions which must be 
considered, if it was intended to establish a general comparison between the 
beam and the direct action engines ; this, however, he believed was not the 
intention of the author. 

Mr. Murray contended that the second proposition in the paper, which 
assumed that “friction was independent of the area of the rubbing surface,” 
although snpported by Coulomh and the early experimenters, had been 
proved by Vince and others to be incorrect ; it was natural to suppose that 
in proportion to the hardness and smoothness of bodies, there would exist 
a different ratio for the best proportion of surface to weight for every diffe- 
rent hody ; if a surface carrying a given weight was of less than the due area, 
the surfaces would cut into each other, become rough, and thus increase the 
friction; on the other hand, if the surfaces were unduly enlarged, there must 
be a loss from the additional amount of friction caused by the extended sur- 
face. He conceived that the calenlations in the paper must be affected by 
the incorrectness of the data upon which they were based. The simple mode 
of comparing the beam eugine with the direct action engine appeared to be, 
io suppose two engines of the same length of stroke and diameter of cylinder; 
the proportions being good, it would be indifferent whether the power was 
transmitted through a direct connecting rod or through side levers; the 
cylinders, air pump, arrangement of parallel motion, &c., being supposed to 
be alike, the friction of these parts would be alike in all cases, and the com- 
parison would be limited to the parts employed in transmitting the power 
from the piston rod cross hcad to the crank pin; both connecting rods have 
the same number of bearings, which in both cases travel with friction over 
nearly the same distances: it is allowed that the bearings of the shorter con- 
necting rod have a larger amount of friction, and that from the greater angle 
it assumes, more friction is thrown upon all the bearings of the parallel mo- 
tion, on account of the greater force required to retain the piston in a vertical 
position. To counterbalance the increased friction on these parts of the 
direct acting engine, allowance mnst be made in the beam engine for the 
friction of the beam centres and of the top and bottom necks of the side rods. 
The friction being directly as the distance moved throngh, and the distance 
in the side rod ends being so very small, it follows that the amount of friction 
must be very trifling. The distance travelled by the beam centres is greater, 
but it is not of importance, as it is the angular distance dne to the vibration 
of the beam, measured on the circumference of the gudgeon. Under these 
considerations Mr. Murray was disposed to give the preference (if any ex- 
isted) to the side lever engine. In a pamphlet^ published in 1840, by Mr. 
John Seaward, it is stated that four-fifths of the whole friction of an engine 
were absorbed by the packings of the piston and air-pump bucket, by the 
slide valves and by the different packings or glands; consequently one fifth 
was due to the whole of the necks or hearings throughout the engine. Now 
on considering the large proportion of this amount of the friction that is due 
io the bearings of the main shafts, of the crank pin, and of the bottom end 
of the connecting rod, and of all those other bearings common to both sorts 
of engines, it must be evident that the total amount of the friction due to 
those parts in which a difference between the engines exists, must be but a 
small portion of this one-fifth. Taking one-tenth or ten per cent. of the 
whole power of an engine, as the amount of power required to overcome the 
friction of the engine itself, which was allowed to be ample, one-fifth of this 
would be two per cent., and therefore the degree in which either engine could 
surpass the other in the amount of friction, could only be, as already stated, 
a small portion of this two per cent. In comparing the efficiency of these 
engines, it would thus appear that neither could be said to possess advan- 
tages over the other, as regards friction, in such a degree as to be appreciable 
jn practice, or to render the point of importance in a choice between the 
engines; and that if the one kind of engine had advantages over the other, 
they must arise from other causes than difference in friction. Having taken 
this view nf the case with a supposed side lever engine, of the same length 
of siroke and diameter of cylinder as the direct action engine, if manufac- 
turers varied in a slight degree from this proportion, it was for the purpose 
of obtaining a better proportion of stroke and diameter of cylinder, and con- 
sequently a better engine than the one supposed to exist for the purpose of 
making the observations. 

Mr. Vignoles lonked upon the second proposition assumed by the author, 
as being overthrown by the results of the experiments of Wood and others, 
as to the ratio of friction to the area of rubbing surface; and it was well 
known practically, that the application of various unctuous substances ma- 
terially altered the amount of the friction. A certain proportion was requi- 
site between the area of the surface exposed to the friction and the pressure 
upon it, to bring it within the generallaw. For practical purposes, he sub- 
mitted that the law should be received with limitations. 

Mr. Gravatt said, that even allowing, for the sake of argument, that the 
second proposition assumed by the author was incorrect, still as the paper 
was only a theoretical examination of the comparative friction of those parts 
of two kinds of engiues, which were most subjected to strain, supposing them 
both to be of similar power and dimensions, equally well proportioned and 
constructed, and the same sort of lubrication of the bearings employed, he 


4 “Description of the engines on board the Gorgon and Cyclops steam 
frigates, with remarks on the comparative advantages of long and short 
connecting rods, and long and short stroke engines.” By J. Seaward. Lon- 
don, 1840, 
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would contend that the circumstances being equal, equal results would be 
ohtained, and that the conclusions arrived at by the author should be rc- 
ceived as correct, 

Mr. Pole observed, that the objections brought forward were important, as 
they referred principally to the fundamental laws of friction. Ile would tirst 
give some explanation respecting the communication itself. The investi- 
gation was commenced at the request of his late friend Mr. Samuel Seaward ; 
it was originally intended to have especial reference to the Gorgon engine, 
but had subsequently been extended to others. The paper, necessarily con- 
taining much mathematical reasoning, could ooly be read in abstract, and 
might, therefore, have been partially misunderstood, both as to its objects 
and results. The ohject was, not to enter into a discussion of the whole 
question of the respective merits or defects of beam and direct action engines, 
but simply to ascertain the value of the one objection named. 

The whole friction of an engine at work with its load npon it, might be 
divided into two distinct parts. Ist. The friction due to the engine itself, or 
such as would be produced by the working of tlie engine, if unloaded. 
2nd. The additional friction caused by the strain consequent upon the load ; 
for it must be evident that when the engine had its work upon it, the friction 
upon the hearings through which the strain passed, must be increased, and 
additional friction produced, beyond that which would exist when the engine 
was working withont a load. The latter of these alone required to be eal- 
culated, and to this mathematical analysis was more peculiarly adapted. The 
friction of the engine uuloaded, might be ascertained by the indicator, as 
described by Mr. Field; but as he had remarked, there was no practical 
method of finding what was the additional friction when the load was applied ; 
indeed, it would be as difficnlt to find the latter by experiment as the former 
by theory. 

He then explained the manner in which the amount of friction upon each 
bearing had been caleulated, and engines of different constructions compared 
with each other. He had adopted precisely the plan suggested by Mr. Mur- 
ray, namely, hy taking engines of the same length of stroke and diameter of 
cylinder, supposing them to be equally well proportioned and constructed, 
and in equally good condition. But instead of assuming, as Mr. Murray had 
done, that there was somewhat more or less friction on any particular bearing, 
his object had been to ascertain what was its actual value. If it were im- 
possible to measure the pressures aod spaces moved throngh, an approxi- 
mation might be received; but since these quantities were ascertainable, it 
was more satisfactory to obtain results deduced from them. The conclusions 
drawn from the paper accorded, however, with Mr. Murray's, viz. that 
* neither construction could be said to possess advantages over the other, in 
such a degree as to be appreciable in practice, so as to render the point of 
importance in a choice between them.” The difference between Mr. Mur- 
ray’s process and that in the paper, was, that what the former only assumed, 
the latter endeavoured to prove. 

Mr. Joha Seaward’s pamphlet on the Gorgon engine had becn referred to. 
The conclusions he there drew were more favourable to the direct action 
engine, but were derived, like Mr. Murray’s, merely from approximate con- 
sideration, rather than from strict investigation. Mr. Seaward confessed, 
that the friction caused by the strain was difficult to be calculated, and had 
therefore contented himself with assuming, that those gudgeons through 
which the strain passed, had three times as much friction as was due to the 
others. He also assumed that the friction was proportional to the area of 
the rubbing surface, a principle which no experiments had ever shown. On 
these grounds, it was contended that Mr. Seaward’s results were open to 
objection. 

Mr. Pole then proceeded to notice the objections urged against the funda- 
mental laws of friction which he had stated, and to give authorities for them. 
The first of these had not been questioned since the days of Vince, by whom 
it was proved; it might therefore be considered as established. With regard 
to the second and third, it must be noticed that they depended, in some 
measure, upon each other, for it could be proved that if the third was true, 
the second must be true also. The principal experiments which had been 
made upon the friction of solids, were those by Amontons, in 1699; Cou- 
lomb, in 1779; Vince, in 1784; Wood, in 1818; Rennie, in 1325; and 
Morin, in 1831, 32, and 33. Amontons was the first who devoted any con- 
siderable attention to the subject, and he found that friction was not aug- 
mented by an increase of surface, but only by an increase of pressure.5 Cou- 
lomb’s researches were more elaborate, the experiments were on a large scale, 
and were submitted to a great variety of trials; they fully proved that the 
friction was proportional to the pressure, and that the extent of surface did 
not affect it.6 These results were further confirmed by the experiments of 
De la Hire, Ximenes, Boistard, Rondelet, and others. Mr. George Rennie's 
experiments were very valuable, as having been conducted on a large seale, 
and with much care; they were also of a comparatively recent date. The 
results were conclusive on the point in question, for he found that when the 
surfaces were to cach other as 6:22 : 1, the friction remained the same,’ and 
one of the general conclusions he deduced was, “ that the amount of frietian 
was as the pressure directly, without regard to surface, time, or velocity.” 
The last and most extensive series of experiments were those by M. Morin ; 
they were conducted at Metz, by order of the French government, and cx- 

5 Vide Phil. Trans., 1829. p. 145. 

6 Mem. des Savans Etrangers, 1781. 
Art, Mechanics. 

? Phil. Trans, 1829, p. 156. 
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tended over a period of three years (1831, 1832, and 1833), no expense or 
trouble having bcen spared to render them conclusive and satisfactnry.? The 
results were given by Professor Moseley, in his new work on the mechanical 
principles of engineering., o They pruved that ‘‘the friction of any two sur- 
faces was directly proportioned to the force with which they were pressed 
perpendicularly together," and that * the amount of friction was, in every 
case, wholly independent of the extent of the surfaces of coatact.”** The 
before mentioned experiments all agreed, tbat the friction was proportional 
to the pressure, and was independent of the extent of surface. lo opposition, 
however, to these, stood the experiments of Professor Vince, of Cambridge, ? 
which led him to the conclusion that the friction increased in a less ratio 
than the pressure, aud that it was not altogether independent of the area of 
surface. These experiments were probably conducted with care and accu- 
racy; but it was also probable that equal precision had heeu used in those 
which proved the contrary ; and if this was allowed, the majority of coincid- 
ing experiments might, as in all other cases, be safely received in preference 
io one dissentient. But if the particulars of Professor Vince's experiments 
were examined, many circumstances appeared which would render them less 
worthy of regard than others. It was not shown that he experimented upon 
metals, but that he used pieces of wood, cither bare or covered with paper, 
and the experiments were on a small scale, the moving bodies being at the 
utmost a few ounces weight; while Coulomb, Rennie, and Morin, had ex- 
tended their trials to all kinds of materials, and had used considerable 
weights. Professor Vince himself, although satisfied with the method of 
conducting his experiments, did not seem equally so with their results, as 
regarded the influence of surface and pressure, for he had remarked, * that 
no general rule could be established to determine it, even for the same 
body.” 

Quotatious were then given from Gregory, Brewster, and others, corrobo- 
rating this view of the inconclusive and unsatisfactory nature of Vince's ex- 
periments. The law of the influence of pressure and surface upon friction, 
was occasionally modified by accidental circumstances, two of which might 
be noticed, as they had been expressly treated of by Rennie and Morin. 

l. It was only applicable within the limit of pressure which would not 
injure and abrade the surfaces; for when heating and undue attrition com- 
menced, it was natural that the law would not hold good. — Well-constructed 
machinery, however, was never supposed to pass this limit, and therefore this 
cause of irregularity might he rejected in calculation. 

2. Another modification was produced hy the application of uuguents ; this 
was treated of by Mr. Wood,'® whose experiments showed that whca un- 
guents were introduced, there was a certain area of bearing surface, propor- 
tioncd to the weight, which was peculiarly favourable as regarded the loss by 
friction, hut that when this arca was preserved, the friction was in strict ratio 
to the pressure. 

It could not, however, have been Mr. Wood's intention, from these results, 
to impugn the applicability of the established general laws to the purpuses of 
calculation, but only to show the existence of modifying circumstances under 
certain conditions; for the formula he had given** assumed the friction to 
be as the weight, and had no element in it expressing the arca. 

Mr. Rennie aud M. Morin had also examined the influence of the un- 
guents, and had found that their introduction did not materially alter the 
general laws of friction, but only affected the value of the co-efficient or 
multiplier to be used in ascertaining its numerical amount. 

llaving thus brought hefore the mecting the result of the principal experi- 
ments on friction, Mr. Pole concluded hy adducing the testimony of writers 
on mechanics, who guided by these results, had promulgated the laws deduced 
from them. He gave quotations from the following authors in corroboration 
of his views, viz.— Emerson,! 5 Playfair,!9 Tredgold,!? Darlow,'? Lardner,'? 
Farey,2° De Pambour,?? Poisson,?? Fratt,2? Whewell,?^ and Moselev.?5 
With the last mentioned author Mr. Pole had taken an opportunity of con- 
versing upon the points in question, and the principles adopted in the paper 
had received the Professor's full approbation as corresponding with those 
made use of in his own trentises. 

Mr. Vignoles thought that great praise was due to Mr. Pole, for the re- 
search and mathematical reading exhibited in treating the questicn of com- 
parative friction. In the former remarks he had made, it was not his inten- 
tion to impugn the accuracy of the abstract proposition, “ that friction was 
independent of the area of bearing surface,” any further than to qualify it in 
its practical application, with the proviso, ‘‘that proper proportions were 
maintained between the area and the pressure, according to the description 
of mechanism, subjected to friction." He therefore desired to consider the 


? Mem. de l'Institut., 1833, 1824. and 1838. 

19 The Mechanical Principles of Engineering and Architecture. 
Rev. H. Moseley, M.A. Svo. Longman and Co. 1843. 

11 Ibid. pp. 138. 139. 12 Phil. Trans.. 1785, p. 165. 

18 Treatise on Railrcads, 3rd Mdit. p. 396, et seq. 14 lbid. p. 355. 

25 Mechanics, 1769. Prop. 62. 16 Outlines af Nat. Phil.. 1834. Art. 159. 

17 Treatise on Railroads. 1825, p. 46. 18 Math. Dict. Art Friction. 

19 Library of Useful Knowledge, Mechanics, 3rd Treatise, Art. 7. 

29 Treatise an the Steam Engine, 1&27. p. 60. 

2: Treatise on Locomotive Engines. 1840, chay. viii. 

2? Traité de Mécanique, 1833. Art. 456. 

28 Mechanical Philosophy, 1836. Art. 118. 

24 The Mechanics of Kogineering, 1841, Art. 101. 
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question, as to how far in practice one kind of engine varied from the other 
in the general nmount of friction, and to examine how far the areas of the 
bearing surfaces, were in proportion to the insistent weight, caused either by 
the strain of any angle or by the direct weight on any of the journals of the 
moving parts; this inquiry should precede the abstract mathematical inves- 
tigation. The friction of different substances would not follow the mathe- 
matical rule, unless the due proportion between area and pressure was ascer- 
tained and observed; these proportions would be very different in heavy ma- 
chinery, such as marine steam-engines, and the axles of railway carriages. 
With these qualifications he agreed with the general propositions laid down 
by Mr. Pole. 

Mr. Murray agreed with Professor Viguoles in thiuking that the extent of 
surface in machines materially affected iu practice the amount of the friction. 
He did not mean to advocate tbe correctness of Professor Vince's experi- 
ments, but he would draw attevtion to the results quoted by Dr. Gregory,?9 
in which the difference of Vince's experiments and those of other writers on 
the subject, was attributed to their uot taking into account the cohesion of 
the bodies experimented upon. Their experiments were made with inclined 
planes, which were raised until the bodies began to move, and the amount 
of friction was then deduced from the angle of inclination that had heen 
given to the plane: from tbis mode it was contended that no definite laws 
could be laid down. Mr. Murray acknowledged tbat on dry surfaces, 
within certain limits, the amount of friction was not influenced by the extent 
of surface; but he contended that in practice, as different kinds of unguents 
were used, the cohesion arising from the impurity and clamminess of these 
lubricating substances, must be considered and allowed for. 

Major-General Pasley said that when he was quartered at Malta, he tried 
some experiments on friction, by having a slab of Maltese stone, which re- 
sembled the oolite of Bath, ruhhed smooth and placed horizontally ; other 
pieces of smooth-faced stone of the same quality, but of different areas, were 
then attached to a cord which was weighted and passed over a pulley ; the 
weights which were just sufficient to give motiou to the several pieces of 
stone, were then noted, and it was found that the area of the surface was 


| not important, the friction being directly in proportion to the insistent weight 


of the stone. He could therefore corroborate Mr. Pole's propositions. 

Mr. Farey considered that Mr. Pole had treated the subject of friction so 
well, and had selected his authorities in such a manner as to estahlish his 
position incontrovertibly ; he would therefore only remark, that in collating 
the friction experiments for his work from Dr. Gregory and others, he had 
in a measure rejected those of Vince, as being on too small n scale, and not 
of sufficient importance to rely upon as authority. lt must be admitted, that 
viewing the question practically, there were cireumstances which would in- 
fluence the proposition. If the surfacc of a journal was so small as to drive 
out the unguent, or to eut into the lower hearing, the friction would be 
unduly increased, nnd the theoretical position would no tonger hold good. 
The use of unguents would not interfere with the general proposition, 
although in practice, any substance used for luhrication, which, when cold, 
solidificd and became adhesive, might, for a time, produce an increase of 
friction; this of course would be avoided, but it would not bear upon the 
general question. 

Mr. Rennie corroborated the position assumed by Mr. Pole, “that friction 
was independent of the extent of the rubbing surface ;” his experiments, 
which had been tried on a large scale, and with varivus substances, gave uni- 
formly this result, within the limits of abrasion; when that commenced, the 
bearings heated and there was an end of the theoretical position. The 
texture also, of the rubbing surfaces altered the condition ; for instance, any 
light body covered with cloth opposed a considerable resistance by the friction 
of the raised nap; but if the body was weighted, it again came withiu the 
limits of the law, because it more nearly resembled hard substances, which 
alone were coosidered in theory. Hard and soft woods varied, of course, in 
the same manner. The friction upon cach other of metals of different degree 
of hardness, caused in practice, some little variation, but it was so slight, 
that the nile quoted, might be safely received aa correct. 

Mr. Davison stated that he some time ago made several practical experi- 
ments with an Indicator, constructed by Messrs. Maudslays and Field, for the 
purpose of ascertaining the power required to drive various kinds of ma- 
chinery, in Messrs. Truman, Hanbury, Buxtou, and Co's Brewery. 

Ist. He found, that an engine which iodicated 50 horses power when fully 
loaded, showed, after the load and the whole of the machinery were thrown 
of, 5 horses, or one-tenth of the whole power. 

2nd. 190 feet of horizontal, and 180 feet of upright shafting, with 34 
bearings, whose superficial area was 3300 square incbes, together with 11 
pair of spur and bevel wheels, varying from 2 fcet to 9 feet in diameter, 
required a power equal to 7-65 horses. 

3rd. A set of three-throw pumps, 6 inches in diameter, pumping 120 bar- 
rels per hour, to a height of 165 feet, =4°7 horses. 

By the usual mode of calculation, (viz., 33,000 tbs. lifted one foot high 
per minute,) it would appear that there. was, in this case, friction to the extent 
of 13 per cent. i 

4th. A similar set of three-throw pumps, 6 inches in diaweter, pumping 
160 barrels per hour, to a height of 140 feet, =6'2 horses. 

By the same mode of calculation as beforc, there was here, friction to the 
amount of 15 per cent. 
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5th. A set of three-throw pumps, 5 inches in diameter, raising 80 barrels 
per hour, to a height of 54 feet,— I horsc. 

By calculation, as hefore, the friction amounted to I23 per cent. 

6th. A set of three-throw “ starting” pumps, pumping 250 barrels of beer 
per hour, to a height of 48 feet, =4-37 horses. 

By calculation as before, the friction amounted to 15% per cent. 

7th. Twa pair of iron rollers and an elevator, grinding and raising 40 
quarters of malt per hour, — 8:5 horses. 

8th. An ale-mashing machine, made by “ Haigh,” of Dublin; mashing at 
the time, 100 quarters of malt, — 5:68 horses. 

9th. Two porter-mashing machines, made by ‘* Moreland,” mashing at 
the time, 250 quarters of malt, = 10-8 horses. 

10th. 95 feet of horizontal “ Archimedes screw,” 15 inches diameter, and 
an elevator, conveying 40 quarters of malt per hour, to a height of 65 feet, 
=3'13 horses. 

Mr. Davison promised to continue these experiments, and to communicate 
the results to the Institution. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
March 7.—J. Snaw, Esq., in the Chair. 


A paper “ On the contemplated Restoration of the beautiful Chapter House 
at Salisbury Cathedral,” was read, hy Mr. T. H. Wyatt, Architect to the 
Salisbury Diocesan Church Building Association, which is printed in full in 
the preseut nuinher. 

Mr. Ferrey read a paper “ On an old staircase ai Tamworth Church 
which has fallen into decay.” It is a sort of double corkscrew stair, winding 
in such a manner over each other, that two persons may go up and down 
without meeting, althongh both are circulating in the same well-hole. Mr. 
Ferrey offered some remarks as to its probable purpose. It is said to be a 
solitary instance of this exact kind of stair in England, but we remember to 
have seen one at Cologne. 

April 3.—His Royal Highness Prince Albert, the Patron of the Institute, 
presided at a general meeting of the members, and presented the medals 
awarded during the session, for essays and drawings. His Royal Highness 
arrived punctually at the time appointed, attended by Colonel Bouverie ; he 
was received by the Vice-Presidents, and the Honorary Secretaries, and con- 
ducted to the Library, where the other members of the Council being as- 
sembled, were severally presented. "The Prince then presided at a Council, 
at which some ordinary routine business was transacted ; and, subsequently, 
having inspected the various antiquities, casts and models in the collection, 
proceeded to the large room, where his Royal Highness took the chair, and 
the business of the day was commenced. The minutes having been read, and 
some donations announced, Mr. Donaldson, Foreign Secretary, read letters 
from Italian and French correspondents, at Milan, Coblentz, and Paris. 

Mr. Fowler, Honorary Secretary, read Bacon's Description of a Princely 
Palace; and Mr. A. Johnson was presented to the Prince as the anthor of 
the best design founded on that description, and received the Soane medal. 
Tn like manner his Royal Highness presented to Mr. E. Chamberlain, of Lei- 
cester, the medal of the Institute, for his essay on the suhject proposed, 
** Are Synchronism and Uniformity of Style essential to beauty and propriety 
in Architecture ;" and to Mr. J. W. Papworth, the medal of merit, for an 
essay on the same subject. 

Mr. Bailey announced the subjects for essays and drawings, for which the 
Council propose to offer the medals for the ensuing year, and then read a 
communication from Mr. C. Parker, * Ox the modes usually adopted in 
forming Foundations in the city of Venice, the soil of which city is of a 
nature to require the greatest care, and yet where failure is seldom if ever 
seen. 

At the conclusion of the proceedings Mr. Barry addressed the Prince in 
the name of the Institute, and expressed, in a few words, the grateful sense 
entertained by the memhers, of tbe honour conferred on the hody by the 
gracious manner in whick his Royal Highness had acceded to their wishes in 
presiding on the occasion: to which his Royal Highness very graciously 
n ihat he had felt much pleasure in taking part in the proceedings of 

e day. 


THE NEW HOUSES OF PARLIAMENT. 


The Commisioners on the fine arts, of which Prince Albert is the head, 
having called upon Mr. Barry, as architect, to furnish them with a report as 
to his views relating to the “internal decorations, additions to building, and 
local improvements,” that gentleman transmitted his report to his Royal 
Highness and the Commission last month. Judging the subject as likely to 
interest ou? readers, especially as many of the suggestions offered by Mr. 
Barry will nndoubtedly be carried out, we place the following particulars of 
ihe proposed decorations, &c. before our readers, for which we are indebted 
to the Morning Herold. 

“ As presiding over her Majesty's commissioners for encouraging the fine 
arts in connection with the rebuilding of the new Houses of Parliament, 1 
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venture to address your Royal Highness, and,in compliance with the instruc- 
tions of the commission, to affer the following suggestions relative to the 
internal finishings and decorations of the new Houses of Parliament, the 
completion of the exterior and local improvements, which are, in my opinion, 
necessary to give full effect to the new building; and by way of illustration 
of the remarks 1 have to make on these subjects, I beg to transmit the ac- 
companying plan of the principal floor of the new building, a general plan of 
part of Westminster, in which the new building is shown in connection 
with various improvements proposed to be made in its locality, and two 
drawings relating to Westminster-bridge. 


THE DECORATIONS. 


“With reference to the interior of the new Houses of Parliament generally, 
1 would suggest that the walls of the several halls, galleries, and corridors of 
approach, as well as the various public apartinents throughout the huilding, 
should he decorated with paintings having reference to events in the history 
of the country; and that those paintings should he placed in compartments 
formed by snch a suitable arrangement of the architectural desigus of the 
interior as will best promote their effective union with the arts of sculpture 
and architecture. With this view, I should consider it to be of the utmost 
importance that the paintings should be whally free from gloss on the 
surface, that they may be perfectly seen and fully understood from all poiots 
of view. That all otber portions of the plain surfaces of the walls should be 
covered with suitahle architectonic decoration, or diapered enrichment in 
colour, occasionally enlivened with gold, and blended with armorial bearings, 
badges, cognisances, and other heraldic insignia, emblazoned in their proper 
colours. That such of the halls as are groined should have their vanlts 
decorated in a similar manner, with the addition occasionally of subjects or 
works of art so interwoven with the diapered ground as not to disturb the 
harmony or the effect of the architectural composition. That such of the 
ceiliags as are flat should be formed into compartments by moulded ribs, 
enriched with carved heraldic and Tudor decorations. That those ceilings 
should be relieved by positive colour and gilding, and occasionally by gold 
grounds with diaper enrichments, legends, and heraldic devices in colour. 
That the screens, pillars, corbels, niches, dressings of the windows, and 
other architectural decorations, should be painted to harmonise with the 
paintings and diapered decorations of the walls generally, and be occasionally 
relieved with positive colour and gilding. That the door-jambs and fire- 
places shonld be constructed of British marbles of suitable. quality and 
colour, highly polished, and occasionally relieved by colour and gildiog in 
their mouldings and sculptural enrichments. 

“That the floors of the several halls, galleries, and corridors should be 
formed of encanstic tiles, bearing heraldic decorations and other enrichments 
in colours, laid in margins and compartments, in combination with polished 
British marbles; and that the same description of marbles should also be 
employed for the steps of the several staircases. 

* That the walls, to the height of from eight to ten feet, should be lined 
with oak framing, containing shields with armorial bearings emblazoned in 
their proper colours, and an oak seat should in all cases be placed against 
such framing. That the windows of the several halls, galleries, and 
corridors should he glazed douhly, far the purpose of tempering the light and 
preventing the direct rays of the sun from interfering with the effect of the 
internal decorations generally. For this purpose the outer glazing is pro- 
posed to be of ground glass, in single plates, and the inner glazing of an or- 
namental design in metal, filled with stained glass, hearing arms and other 
heraldic insignia in their proper colours; but so arranged as that the ground, 
which I should recommend to be of a warm yellowish tint, covered with a 
running foliage or diaper, and occasionally relieved hy legends in black letter, 
should predominate, in order that so much light only may be excluded as 
may he thought desirable to do away with either a garish or cold effect npon 
the paintings and decorations generally. Practically, I consider that the 
double glazing will be of essential service in carrying out the system of 
warming and ventilating proposed to be adopted in the building generally 8 
which system renders it unnecessary that the windows in those portions of 
the building above referred to should tie made to open, so that all prejudicial 
effects npon the paintings and other decorations, which might he caused hy 
the dampness and impurity of the atmosphere, and much practical inconve- 
nience, and probably unsightliness in tbe means that would be necessary to 
adopt for opening and shutting casements would be avoided. ’ i 

** That, in order to promote the art of sculpture, and its effective union 
with painting and architecture, I would propose that in the halls, galteries, 
and corridors, statues might be employed for the purpose of dividing the 
paintings on the walls. By this arrangement a rich effect of perspective, 
and a due subordination of the several arts to each other would he obtained. 
The statues suggested should, in my opinion, he of marble, of tbe colour of 
polished alabaster, and be raised upon lofty and suitable pedestals, placed 
close to the wall, in niches, surmounted by enriched canopies; but the 
niches should be shallow, so that the statucs may be as well seen laterally as 
in front. 

« The architectural decorations of these niches might be painted of such 
colours as will give the hest effect to the adjoining paintings, being relieved 
in parts hy positive colour and gilding; and the backs of them might be 
painted in dark colours, such as chocolate, crimson, or blue, or they might 
be of gold, for the purpose of giving effect to the statues. 

“ Having thus described the views I entertain as to the character of the 
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decorations of the interior generally, 1 now proceed to notice in detail the 
special decorations and arrangements which I would propose for the several 
halls, galleries, and principal apartments. 


WESTMINSTER HALL. 


* I would propose that Westminster Hall, which is 239 feet long, 68 feet 
wide, and 90 feet high, shonld be made the depository, ns in former times, 
for all trophies obtained in wars with foreign natious. These trophies might 
be so arranged above the paintings on the walls and in the roof as to have a 
very striking and interesting effect. 

“ I would further suggest that pedestals, 20 in number, answering to the 
position of the principal ribs of the roof, should be placed so as to form a 
central avenue, 30 feet wide, from the north entrance door to St. Stephen's 
porch, for statnes of the most celebrated British statesmen, whose public 
services have been commemorated by monuments erected at the public ex- 
pense, as wellas for present and futnre statesmen whose services may be 
considered by Parliament to merit a similar tribute to their memories. 

“ The statues (26 in number) which have already hecn proposed to be 
placed against the walls, between the pictures, I would suggest should be 
those of naval and military commanders. 

“The subjects of the paintings on the walls, 23 in number, 16 feet in 
Jength and 10 feet in height, might relate to the most splendid warlike 
achievements of English history, both by sea and by land, which, as well as 
the statues that are proposed to divide them, might be arranged chronolo- 

ically. 
: “ To give duc effect to those suggested decorations, it is proposed that the 
light should be considerably increased by an ealargement of the dormer 
windows in the roof, by which also that extraordinary and beautiful piece of 
decorative carpentry of the 14th century may be seen to much greater ad- 
vantage than has ever yet been the case. 

* This noble hall, certainly the most splendid in its style in the world, 
tbus decorated by the union of painting, sculpture, and architecture, and 
aided by the arts of decoration as suggested, it is presumed wonld present a 
most striking appearance, and be an object of great national interest, 


ST. STEPHEN'S HALL. 


“1 would suggest that this hall, which will he 90 fect long, 30 fect wide 
and 50 feet high, and have a stone-groined cciling, should be appropriated 
to the reception of paintings, commemorative of great domestic events in 
British history, and statues of cclebrated statesmen in past, present, and fu- 
ture times. The paintings may he 10 in number, 15 fcet long and 10 feet 
high, and 12 statues would be required as a frame to them. ln the upper 
part of the ball, 30 niches will be provided for statues of eminent men of 
the naval, military, and civil services of the country. 


THE CENTRAL HALL. 


* This hall will be an octagon of 60 feet in diameter, and 50 fect high, 
covered with a groined ceiling in stone. As each side will he wholly occu- 
pied with windows, and arched openings of access, paintings cannot form 
any part of its decoration. It may, howcver, with good effect, he exten- 
sively decorated with sculpture. łn the centre of the pavement might be 
placed a statue of her present Most Gracious Majesty, upon a rich pedestal 
of British marble, highly polished, and relieved in parts by gold and colour. 
The niches in the walls and screens might be filled with statnes of ber Ma- 
jesty's ancestnrs, in chronological order, even up to the period of the Hep- 
tarchy. In front of the eight clustercd pillars in the angles of thc hall, 
might he placed, with good effect, scdent statues of some of the great law- 
givers of antiquity. 


THE VICTONLA GALLERY. 


* This gallery will be 130 feet long, 45 feet wide, and 50 fect high, with 
a flat ceiling, and will admit of both paintings and sculpture. The subjects 
of the paintings on the walls, 16 in number, which may be 12 feet long and 
10 feet high, might relate to some of the most remarkable royal pageants of 
British history or other appropriate subjects. Statues of her present Most 
Gracious Majesty might fill the central niches at the ends of the hall, aud 
the other niches, as well as the pedestals between the paintings, might be 
occupied by statues of her Majesty's ancestors. These statues might, with 
good effect, be of bronze, either partially or wholly gilt. 


CORRIDONS OF ACCESS THROUGHOUT THE BUILDING. 


* The principal corridors of access to the various apartinents of the build- 
ing will he 12 feet wide, their ceilings will be flat, and they will be generally 
lighted from windows near the ceiling. The walls may he decorated with 
portraits as well as paintings, illustrative of some of the most remarkable 
eveuts in the history of the conntry, or in the lives of its most eminent per- 
Sonages. For this purpose about 2,000 feet ia length of wall, by a height 
of about seven feet, may be appropriated on the principal floor: 900 feet in 
length, hy a height of about seven feet on the one-pair floor; and about 400 
feet, by the same height, on the two-pair floor. These paintings may be 
divided into subjects at pleasure, by margins or horders of architectonic 
decoration in accordance with the style ofthe building. 


THE HOUSE OF LORDS. 
“This house will be 93 fect long, 45 fect wide, and 50 feet high, will have 
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a flat ceiling in panels. As the fittings for the accommodation required for 
the bnsiness of the house, together with the windows, which are necessary 
for duly lighting it, leave little space of plain wall, paintings cannot, with 
good effect, form any part of its decoration. Niches, however, will be pro- 
vided, which might be filled with statues of royal personages. The archi- 
tectural details of the ceiling may be enriched aad relieved with gold and 
colour, and the windows filled with stained glass as before described. The 
whole of the fittings are proposed to he of oak, with appropriate carvings. 
The throne will he highly enriched and relieved by colour and gilding, and 
the back lined with cloth of gold, containing the roval arms emblazoned in 
colours. 


THE HOUSE OF COMMONS, 


“This honse will be 33 feet long, 46 feet wide, and 30 feet high, and will 
have a flat ceiling. It is proposed to be finished in the same style as the 
Honse of Lords, but with less enrichment, and less of colour and gold in its 
decorations, The nature of its designs, and the extent of its fittings for the 
accommodations required, will not admit of either painting or sculpture. 


THE QUEEN's ROBING-ROOM. 


“ This room will be 38 feet long, 35 feet wide, and 20 feet high, and bave 
a flat ceiling ia panels, richly moulded and carved, and relieved with gold 
and colour. The ground of the panels of the ceiling is proposed to he of 
gold, covered with a diaper enrichment, and bleaded with legends, genea- 
logical devices, badges, cogaisances, and other heraldic iosignia, and in 
colour. 

“The wall-fittings of the room are proposed to be of oak, richly carved 
and moulded, and enriched with heraldic and other decorations in positive 
colour, relieved with gold. Compartments will be formed in the wall-fram- 
ing, which might be filled with paintings referring to events in British 
history ia which the Sovereign bas personally taken a conspicuous part. or 
with other appropriate subjects. 


THE ANTI-ROOM, OR GUARD-ROOM. 


* This room which adjoins the Queen's rohing-room, will be 38 feet by 38 
feet, and 20 feet high. The ceiling will be of oak, with characteristic deco- 
rations. Oak framing, eight feet high, with heraldic decorations, and a seat 
at the foot of it, will line the room. The walls are proposed to he covered 
with representations of battle-scenes, and pageants of English history, in 
which an opportunity would be afforded of displaying the warlike costumes 
of its several periods. 


THE CONFERENCE HALL. 


“This hall, which isin the centre of the front towards the river, will be 54 
feet long, 28 feet wide, and 20 feet bigh, and will have a flat ceiling. The 
walls are proposed to be lined with oak framing to the height of about 6 
feet, above which they might be covered with paintings representiog cele- 
brated state trials, and extraordinary sittings of Parliament, conferences, &c. 


AS TO THE APARTMENTS APPROPRIATED TO THE PRIVATE AND PUBLIC 
USES OF EACH HOUSE. 


“These rooms consist of libraries, refreshment rooms, robing rooms, state 
officers’ rooms, and committec rooms. 

* Nine rooms are appropriated to libraries, six of which are fifty feet long, 
and 28 feet wide; two are 33 feet long, and 28 feet wide ; and one is 32 feet 
long, and 23 fect wide. The refreshment rooms are four in number, of which 
one is 60 feet long and 18 fcet wide; two are 28 fect long and 18 fect wide; 
and one is 3-t feet long and 18 feet wide. The robing rooms for the arch- 
bishops and bishops are three in number, of the respective sizes of 30 feet by 
20 feet, 20 feet square and 16 feet sqnare. The robing and other rooms 
for state officers arc seventeen in numher, averaging in size about 24 feet by 
18 feet. The committee rooms are thirty-five in number. On the priacipal 
floor, five of them will be 37 feet long by 28 feet wide; two 35 feet by 26 
feet ; and ove 32 feet by 23 feet. On the one-pair floor, two will be 42 feet 
long and 33 feet wide: one 54 feet by 28 fcet; four 36 feet by 28 feet ; ten 
34 feet by 28 fect; and two 34 feet by 22 feet ; and on the two-pair floor 
the number will be eight, averaging in size 28 feet by 20 feet. The whole 
of these rooms are abont 20 feet in height, with the exception of those on 
the two-pair floor, which will be about 1t feet high, and will be lighted hy 
windows of the nsnal height from the floor. 

“The ceilings will be flat and formed into panels by moulded and 
carved ribs, relieved hy characteristic and snitable carvings. 

u The floors are to be of oak, with borders and inlays. 

“ The fire places and door jambs are proposed to be of British marbles, 
highly polished. The doors, frontispieces, linings of walls, and fittings, will 
also be of oak. In some of the rooms it is proposed that the wall framing 
should be carried to the height of six or eight feet, in others that it should 
be of the full height of the room, and with panels for paintings, portraits, 
&c. 

“ The plain surfaces of the walls might be covered with paintings of his- 
torical events, and the panels in the wainscoting might contain portraits of 
celebrated personages in British history. 

* The architectural details, both in stone and plaster, might be paiated 
in positive colours, occasionally relieved with gilding: aod the armorial 
bearings, badges, aud other beraldic insignia which will enrich the wood- 
framing, might also be relieved with gold and colour. 
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THE SPEAKER'S NESEDENCE. 


“This residence, being designed for state purposes, might also be adorned 
with paintings. The style of its tinishings, fittings and decorations will be 
in accordance with the best examples of the Tudor period. 

* [ts principal rooms for the purposes of state are as follows: — A 
reception-room, 31 feet by 23 feet; a library, 34 feet by 23 feet; a dining- 
room, 45 feet by 21 feet ; a drawing-room, 38 feet by 22 feet; and a corri- 
dor of communication, 8 feet wide, surrounding an internal court. 

“With respect to any further encouragement of the fine arts in the 
exterior of the building, T am not aware of any opportunities that offer, as 
arrangements have already been made for all the architectonic or conventional 
sculpture that will be required to adorn the several elevations. Equestrian 
statues of sovereigns in bronze might, however, be placed with considerable 
effect in tle proposed quadrangle of New Palace-yard, the Speaker’s quad- 
rangle, and the royal court. 

“I have now described, in general terms the whole of those portions of 
the building that might, I think, with propriety and effect be adorned with 
works of art, and the arts of decoration; but in making tlie several sugges- 
tions which have occurred to me, I should wish it to be understood that T 
have merely stated my own views on the subject, as far as I have hitherto 
been able to consider it in its general bearings, and with a view to show how 
the objects for which the commission has been established may, if desired, be 
carried out in the decorations of the new building to their greatest extent. T 
should not however, wish to be strictly confiaed in all cases to the adoption 
of even my own suggestions, as upon a more mature consideration of the 
subject ia detail hereafter, when the shell of the building is completed, [ may 
be induced to vary and modify some of tlie views which I entertain at pre- 
sent, and which, T fear, I have but imperfectly communicated in this paper. 


As TO THE COMPLETION OF THE EXTERIOR. 


“Tt has ever been considered by me a great. defect in my design for the 
new Honses of Parliament that it does not comprise a front of sufficieat 
length towards the Abbey, particularly as the building will be better and 
more generally seen on that side than any other. This was impossible, 
owing to the brokeu outline of the site with which T had to deal. I propose, 
therefore, that an addition should be made to the bnilding for the purpose of 
euclosiug new Palace-yard, and thus of obtaining the desired front. This 
addition would be in accordance with the plan of the ancient palace of West- 
minster, in which the hall was formerly placed in a quadrangle, where, in 
consequence of its low level, it must have been seen and approached, as it 
would be, under such citcumstances, to the best advantage. The proposed 
addition would, in my opinion, be of considerable importance as regards the 
increased accommodation and convenience that it would afford in addition to 
what is already provided for in the new building as hitherto proposed. 

“Tt has long been a subject of serions complaint and reproach that the 
present law courts are most inconveniently restricted in their arrangements 
and accommodation. If it should be determined to retain the courts at 
Westminster, the proposed addition would admit of the means of removing 
this cause of complaint; it would also afford accommodation for places of 
refreshment for the public, for which uo provision has been made in the new 
building, also for royal commission» and other occasional purposes required 
by Government, and now hired most inconveniently, in various parts of the 
town, at a considerable amount of rental; or for such of the Government 
offices as may, withont incouvenience, be detached from the rest, such as, for 
instance, the office of woods, or for a record oftice, and chambers or residences 
for publie officers. Tt will also afford the opportunity of making an impos- 
ing principal entrance to the entire edifice at the angle of Bridge-street and 
St. Margaret-street—a feature which is at present required, and which would 
add cousiderahly, not only to the effect of tlie building, but also to its 
Security in times of puhlic commotion. 

“Of the several local improvements suggested, none, in my opinion, is of 
greater or more pressiag importaoce than that which I have to suggest in 
respect to Westmiuster-bridge. The anomaly of the size, outline, aud cha- 
racter of that bridge, considered, as it ever must be from its proximity, as an 
adjunct to the new JTouses of Parliament, must have forcibly struck every 
one who has passed over or under it since the new building has risen into 
importance; and the steep aud dangerous declivities of the roadway, as well 
as its want of width for the traffic tliat passes over it, have constaotly heca a 
subject of public complaint. 

“ In order, therefore, to remove these serious objections, I propose that the 
superstructure of the bridge should be rebuilt upon the old foundations, 
which are now in course of being repaired and extended nnder the able 
superintendence of Messrs, Walker and Burgess. As it is, iñ my opioion, of 
the utmost importance, both as regards the cffect of the new Houses of 
Parliament when viewed from the bridge, and the convenience of the public 
in passing over it, that the roadway should be made on the Jowest possible 
level, I would recommend that the form of the arches of the new bridge 
should be pointed, by which great facility would be afforded for the accom- 
plishing that very important object, namely, by materially reduciog the 
thickness of the crown of the arches within what is considercd necessary for 
arches of the circular form. T am induced also to recommend this form of 
arch on account of another very important practical advantage which it 
offers, namely, the elevation of its springing above the level of high. water, 
by which the water-way through the bridge will be the same at all times of 
tide; whereas at present the spandrels of the arches offer an impediment to 
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the water-way at high water nearly equal to 1-20th of its sectional area, 
occasioning rapid enrrents, with a considerable fall, and sometimes much 
danger to craft in passing through the bridge, under the influence of high 


winds. I consider it also of the greatest importance in an artistic point of 
view, not only that the bridge should be materially lowered, but that it 
should be made to accord with the new Tlouses of Parliament, in order that 
hoth in composition as well as style tlie ensemble should be harmonious and 
effective. Upon a rough estimate which [ have formed of the cost of the new 
snperstructure, I am satisfied it could be erected for abaut £120,000 beyond 
the cost it will be necessary to incur to carry out Messrs. Walker and 
Burgess’s design for widening the present bridge to the extent proposed.” 

Mr. Barry, in continuation observes, it is clearly to be understood he has 
no desire to interfere with the employment of the engineers who are now 
engaged in the repair and extension of the foundations, whom he strongly 
recommends should be left to comnlete it. Ile expresses a hope that the 
commissioners, if they shonld think fit, will at their earliest convenience 
make aformal and urgent communication to the Government in accordance 
with tbe above views he has laid before them, as an early decision would be 
of great importance, in order that the works in hand may not be proceeded 
with farther than is necessary to carry out those views if they should be 
ultimately adopted. 

The embankment on both sides of the river, from Vauxhall-bridge to 
London-bridge, he considers next in importance to the rebuilding of the 
superstructure of Westminster-bridge. Ie says :— 

* As there would, doubtless, be serious ohjections to a public road upon 
the embankment on the north side of the river, I confine my observations to 
the southern side, where, if a road could be obtained, it would afford a suc- 
cession of fine views of London, and the best situation for views of the 
principal front of the new houses of Parliament. Iaving maturely considered 
the subject, I think it would be practicable to obtain a publie road of ample 
width upon arches, from the termini of the South-Eastern and Dover and 
the Brighton Railroads, at the foot of London-bridge to the terminus of the 
South-Western railway at Vauxhall. 

“ The road might be raised upon arches to a level that would coincide 
with the levels of the roadway of the several bridges whieh it would inter- 
sect, by which means the water-side frontages of the several wharfs need 
not be interfered with in any material degree; indeed, the extent of such 
frontages might, by the means of docks of convenient form and size, be very 
considerably increased, and the archways might, to a great extent, be ap- 
propriated, if desired, to warehouses and other purposes of trade. By 
extending the archways to a sufficient depth to the south of this road, a 
frontage for building might also be obtained, partienlarly opposite Privy 
Gardens and the new llouses of Parliament, where, if the honses were 
designed in masses, with reference to architectural effect, they would form 
an agreeable and striking view from the north side of the river, and effectu- 
ally sereen the present low and mean display of unpicturesque buildings on 
the Surrey side. The proposed honses, from being raised to a considerable 
elevation, would have a fine command of the river, and the principal public 
buildings of the metropolis, and having, in addition to these advantages, a 
southern aspect, would form very agreeable residences, such as would proba- 
bly be eagerly sought for by the owners of adjoining wharfs, either for their 
own occupation, or that of their principal agents. Taking into consideration 
the private accommodation to the several wharfs, and the value of the new 
building frontage, the proposed work would probably yield a very consider- 
able return for the capital expended upon it, and, when effected, would not 
only form one of the most striking improvements of an ornamental character 
of which the metropnlis is susceptible, but would materially conduce to the 
convenience, tle comfort, and the recreation of the public. It would also 
perhaps render unnecessary the line of road that lias been projected from the 
termini of the railroads at the foot of London-bridge, through Southwark to 
the foot of Westminster-bridge, for the convenience of the west end of the 
town, as the distance to that part of London would be materialiy shortened 
by takiag the proposed embankment road, and passing over Waterloo- 
bridge.” 

Of the local improvements immediately contignous to the new Houses 
of Parliament and the approaches, Mr. Barry in continuation remarks :— 

“Old Palace-yard is proposed to be considerably increased in size by the 
demolition of the houses which now occupy that site, as well as the houses 
on both sides of Abingdou-street, by which means a fine area for the conve- 
nience of state processions, aud the carriages of peers and others attending 
the llouse of Lords, as well as a spacious landing-place adjoining the river, 
would be obtained. The Victoria Tower, as well as the south and west 
froats of the building, would thus be displayed to the best advantage. The 
Chapter house would be laid open to public view, and if restored, would form 
a striking feature in conjunction with the Abbey; and a considerable extent 
of new building frontage that would be obtained by this alteration might be 
occupied by houses of impartance, in a style of architecture in harmony 
with the Ahbey and the new llouses of Parliament, by which a grand aud 
imposing effect as a whole would be produced. As one means of improving 
the approaches I propose that the noble width of street at Whitehall should 
be extended southwards by tlie removal of the houses between Parliament- 
street and King-street, by which the Abbey would be wholly exposed to 
view as far as Whitchall Chapel. The houses on the north side of King- 
street shonld be removed for the purpose ot substituting houses or public 
buildings—if required, of an improving style of architecture. 
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“ Milbank Street is proposed to be widened and improved in order to 
make it a convenient and effective approach from Millbank Road to the Vic- 
toria Tower and Old Palace Yard. Tothill Street is also proposed to be 
widened and improved in order that it may be made an equally canvenient 
and striking approach to the Abbey, the Houses of Parliament and White- 
hall from the west-end of the town. St. Margaret's Church, if suffered to 
remain in its present position should be improved in its external decoration, 
in order that it may not disgrace, as it now does, the noble pde of the Ab- 
bey, which rises above it." 

Mr. Barry concludes the enumeration of all the principal improvements he 
judges to prove most effective to the building on which he is engaged, by 
the hope, although some might be considered impracticable, that at no dis- 
tant period the rebuilding of the superstructure, the embankments of the 
river, the enclosure of New Palace Yard, and the enlargement of Old Pa- 
Jace Yard, may be accomplished as “improvements of the utmost impor- 
tance, whether as regards the beanty of the metropolis, the eftect of the new 
Honses of Parliament, or the convenience, as well as the enjoyment of the 
public.” 


THE IPSWICH COMPETITION AND IPSWICH CUSTOM- 
HOUSE. 


Sin — Notwithstanding that so very much has been said on the snb- 
ject of competition generally, and also in regard to particular cases of 
it, never has a more striking proof of the manner in which such mat- 
ters are managed, been bronght forward, than that furoished by the 
competition now in progress for a new Custom-Honse at Ipswich. 
This I think will be admitted by every one on reading the following 
statement and correspondence, for which } solicit insertion in your 
Journal, in order that the profession aud the public may be acquainted 
with the whole affair, and clearly perceive how monstrously absurd 
are the so-called * Instructions to Architects" sometimes put forth 
on such occasions. No doubt this Ipswich affair is a very trumpery 
one in every meaning of the word—most remarkably so ; and on that 
very account does it call for strong animadversiou and exposure; since 
it is owing to so many things of the kind being quietly passed over, 
as too insignificant for notice, or because it is worth no one's while in 
particular to make any “fuss” abont them, that they at length become 
an established system. Silence on the part of the profession looks 
like acquiescence, and local “committees,” relieved from the whole- 
some fear of committiog themselves, perfectly irresponsible to public 
opinion, and at liberty to act just as they please, no matter how capri- 
ciously, how arbitrarily, or how absurdly. Bodies of that kind have, 
like private individuals, most unquestionably the right of pleasing 
ihemselves—ihat is, if they can, and also that of serving their own 
particular views and their own particular friends; bnt then it should 
be done in a different manner: for when they invite to competition 
by public advertisement, they become pledged to perfect fair dealing 
and impartiality, and bound to act with something like discretion. 
At all events, it may be supposed that they themselves bave a tolera- 
bly distinct notion of what it is they do want, and ought, accordingly to 
express it as distinctly as they can: otherwise, the vagueness of their 
“instructioas,”’ either betrays their own incapacity, their inability to 
explain themselves in the first instance, and therefore, it may be in- 
ferred, their incompetence to judge afterwards on the designs admitted 
to them, or it very naturally excites a suspicion that all is not quite sc 
fair and straightforward as it professes to be, but that the *“ instruc- 
tions’? have been conveniently mystified, in order not to enlighten 
people too much on the subject. Obscurity, we are told, is one source 
of the sublime; and if so, he committees who preside over competi- 
tions must be some of the sublimest people in the world. 

One motive for my thus bringing forward this Ipswich affair, is the 
hope that the attemion of the Institute of British Architects will now 
be called to it. 1t certainly is what it onght to take np; bnt although 
l belong to that body myself, I must own that it has hitherto shown 
itself by far too supine in all such matters: it is sadly deticient in that 
heartiness and zeal which, only exerted, would correct many abuses, 
and would no less directly than essentially benefit both tbe act and 
the profession. It onght not to leave to individuals in the latter, the 
onerous and not particularly gracious task of trying to effect what it 
is beyond the power of individual zeal and energy, however well di- 
rected to accomplish. The Institute, it may be presumed, possesses 
à certain degree of authority with public opinion: if so, let it exert 
that anthority to some purpose, and beneficially. Let it convince the 
public that it is something more than a mere name, and that its influence 
extends beyond the wails of its own council-room. Unfortunately, 
however, those who have most weight and influence there, are least 
of allinterested in bringing forward or promoting measures having 
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for their object the interests of architecture and of the profession 
generally. That such should be the case is, perhaps, natural enough: 
why should those who are not at all. personally affected by them, give 
themselves any concern about grievances and abuses which they do 
not feel, heavily as they may press upon and depress those who have 
to contend with them? Tue tranquility with which they view—for 
hardly can they be ignorant of them, may look tike philosophy—like 
Mahommedan assignment to unavoidable evils; yet though their in- 
difference may be very justifiable, all very prudent and proper, it cer- 
tainly says nothing for their zeal, their generosity, or their public 
spirit; nor does it at all tend to raise the character of the Institute as a 
body in public estimation. Tout au contraire, it exposes it to animad- 
versious all the more severe, because well merited. Perhaps ] am 
now expressing myself rather strongly, and may besides be thought 
to spin out these remarks too largely, for I began them merely by way 
of preface to what follows, and to what I will now let follow at once 
without any further comment. f —ÓMÁ——n" 


* [NSTRUCTIONS TO ARCHITECTS DESIROUS OF SUBMITTING DESIGNS FOR 
THE PROPOSED New Custom Horse, Ipswicu, SUFFOLK. 


“ To Architects. 


* The Corporation of Ipswich, propose to erect a public building 
upon the common quay, in that town, as a Custom-house aod Excise- 
office; to comprise also, suitable offices for the accountant and col- 
lector of the dock commissioners, and other public business of the 
town connected with the mercantile and shipping interests; accom» 
modation will also be required for the lessees or occupiers of the 
common quay wharf, which is the principal landing place for goods in 
the town, and any spare rooms may be adapted for private offices or a 
bonding warehonse. 

* Cost.—The expenditure not to exceed £1000. 

" PREMIUMs.— Twenty guineas will be given for the first selected 
plan, and ten guineas for the second. Such two plans to become the 
property of the corporation, The architect whose design is selected 
will most prubably be employed to superintend the erection of the 
building, provided he cau produce satisfactory testimonials as to his 
ability, &c. 

“ SyTE.—The site for tbe proposed building is an open space, mea- 
suring about 240 feet by 13U feet, with a water frontage. 

“ Morro.—The different drawings, &c., are to be distinguished bv a 
motto, and the name and address of each architect to be sealed up in 
an envelope bearing the same motto as his design, which letter will 
be returned, unopened, to the unsuccessful competitors. 

* The plans, &c., to be delivered at the town clerk’s office, Ipswich, 
on or before the 1st of May next. The selection of the premium de- 
signs will be duly advertised in the local papers, after whicb, the re- 
maining designs will be returned to their respective anthors, on their 
writing for the same, stating the motto affixed to their various draw- 
ings, &c. 

* S, A. NOLCUTT, Jun., 
* Town Clerk. 

“ Ipswich, March 1843.” 


“ llth April, 1843. 

* Sig—1 shall feel obliged by your favauriog me with replies to the 
following querics relative to the competition for the new Custom- 
honse, Ipswich. 

* ]st. [s it necessary for the competitor to see the ground previ- 
ously to prepariog his desings? 

“2nd. What is the nature of the foundation? will it be requisite 
to use piling or concrete, or is the natural soil sufliciently solid tu bear 
the ordinary foundations of a building of tlie size and nature re- 
quired, without any extraordinary ontlay for this part of the work ? 

“3rd. What accommodation will be required for the Custom-house 
and Excise-oflice, and what dimensious will be required for the 
rooms ? 

* 4th. What is to be understood by ‘ suitable offices for the account- 
ant and collector of the dock commissioners; are there two or more 
rooms: and about what dimensions will they be required ? 

“ 5th. What accommodation will be required for the ‘lessees or 
occupiers of the common quay wharf? 

* 6th. What spare rooms are expected to be provided for offices 
and bouding warehouse, and what dimensions are they required to be? 

“7th. Are all the rooms, warehouses, &c., contained in the first 
paragraph of the ‘Instructions to architects,’ to be included in the 
expenditure of £4000? 

“Sth, What distance is the wharf or water from the site of the 
proposed building 
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“ 9th. For the premiums, is it expected that the architects should 
furnish the requisite number of drawings iu order that the corporation 
may form a just decision on the comparative merits of the various 
designs? Will it be necessary that they furnish the following? viz. 

“ Elevations of the four fronts; plans of the different stories, foun- 
dations and roofs; six or seven drawings; one longitudinal and two 
or three transverse sections; one or two perspective views, about 

16 drawings; a specification of the work and a detailed estimate 

of the cost. 

“ 10. What seale are the designs to be drawn to? 

4 1]. Are the elevations to be coloured, tinted in the sepia or only 
to be drawn in outline? 

“12. Are the perspective views to be taken from any fixed points? 
And are they to be coloured or tinted in sepia? 

4 13, What materials are to be used in the construction of the out- 
side walls, and in whatever decoration the limited funds will allow? 

«14, As the architect whose design is approved will ‘most pro- 
bably’ be employed to erect the building, may I ask if any designs 
have been laid before the corporation previously to the competition 
being proposed ? 

« ]5, Have the corporation an architect, or any one possessing a 
knowledge of architecture in their employ? 

JG. Will any means be adopted to ascertain that the desigus can 
be executed for the sums estimated ? 

4 17, Will the corporation undertake to lay aside all designs which 
cannot be executed for the sums estimated ? 

* 15. Dy whom are the designs to be examined and selecte] ? 

“19, Are the parties who examine and select the designs well 
acquainted witb the principles of composition iu arcbitecture, as re- 
gards unity of style, fitness for tlie end in view, and harmony to which 
I may add the principles of construction, and the proper application 
of materials ? 

* 90, Is tlie approved design to be in strict conformity to ancient 
precedent, or to be an original composition, possessing all the requi- 
sites of a work of fine art * 

& 21. In case the corporation should consider it necessary to call in 
the aid of a professional architect to assist them in the selection of 
the designs, will his report be delivered in writing, and will it he 
published or otherwise be made known to the competitors, in order 
that they may have an opportunity of reflecting any opivion therein 
contained ? 

* 22. The time for sending the designs is exceedingly limited. It 
would be of considerahle benefit to the corporation as well as the ar- 
chitects tliat a greater length of time was allowed for preparing the 
design; can the corporation grant such a request ? 

* 93, Is it intended that tlie designs should be publicly exhibited 
previously to the decision of the corporation ? 

* 294, Who are the members of the corporation that are to form the 
judges in the competition? 

*] have to apologize for taking up so much of your time; but 
without the information herein required it will be impossible to furnish 
suitable designs for the proposed building. 

“ Your earliest reply will oblige, 

“Yours, &c., 
LL] 


“ Ipswich, 13th April, 1843. 


* Sig—I have your letter of yesterday. It is quite impossible for 
me to give the answers you require. £4000 is the total sum to be 
expended. The dock commissioners would only require two rooms, 
and these not large. The architect may choose the site of the build- 
ing in the area, the dimensions of which are furnished in the paper 
already sent to vou, except that a roadway ol 30 feet from the water's 
edge must be left free of any building. There is no limit as to scale. 
The time for sending in drawings cannot be extended. 

“Tam, Sir, 
s Your obedient humble servant, 
“S. A. NoLCUTT, JUN." 


14th April, 1813. 


“ Sig—l am exceedingly sorry to be so troublesome to you, but 
without the requisite data, it is impossible for any architect to prepare 
suitable designs for the Custom-heuse at Ipswich. If it is impossible 
for you to give me the information required, you may probably inform 
me to whom I am to apply. In the printed instructions to architects, 
there is so little information, that the whole acemomodation required 
for the Custom-house is quite undefined; and whether the offices are 
for one or two clerks or more persons is not mentioned. {respectfully 
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submit that the arclitect’s answers to the queries I sent on the 11th 
instant shou'd be given by the committee, who of course are fully 
aware of tlie accommodation they require. I shall feel obliged by an 
early reply. 
“Tam, &c., 
u 


“ Ipswich, 15th April, 1843. 


* Sır—I have to acknowledge the receipt of your letter of the 14tb, 
and regret that I cuu afford little more information than lias been al- 
ready furnished to you in common with those gentlemen who have 
a their determination to send in plans for the new Custom-house 
here. 

“I can only say, generally, that the business of the port in both 
departments, custom and excise, is not likely to be very considerable, 
and the dock commissioners would not require more than a couple of 
moderate sized rooms. The limited expenditure must of course govern 
the extent of the accommodation. 

“Tam Sir, 
“ Your obedient humble servant, 
S. A. NOLCCTT wanes 


* 17tb April, 


* Sig—I should be wrong in expressing an opinion ihat the corpo- 
ration of Ipswich were the only body who have pubhshed such vague 
instructions, when they require architects to prepare certain designs 
for the buildings they have it in contemplation to erect; was this the 
first instance of the kind, little could be said upon the subject, but as 
it is now the usual proceeding in most occasions of this nature, the 
profession, as a body, ought to complain ; yet us a body, they do little, 
it therefore rests with iodividnals to do something. 

“ [ would not for a moment suppose that the corporation have al- 
ready decided who is to be the architect of the building, nor do I 
suppose that each metnber of that body has his particular friend to 
support, aud therefore all the information he possesses is necessarily 
reserved for this friend, I say I cannot presume that this is the case, 
hut the very great difficulty I have experienced in obtaining the ne- 
cessary information so as to prepare the required desigus, naturally 
creates a suspicion, especially as the numerous results of such pro- 
ceedings confirm those suspicions. I presumed, when I wrote to you, 
thet officially vou had the power of answering all necessary questions, 
and that if you had not such power, at least you could direct me to 
some person wlio must have known what was required, better than a 
stranger, for the commercial business of the port. The dock commis- 
sioners, the accountant, the merchants, who are interested in the ship- 
ping, the occupiers of the common quay wharfs, the town clerk, and 
others interested or connected with the custom house, must individu- 
ally have some idea of the accommodation; surely it would have 
heen no great or difficult task to collect such information, in order 
that the corporation should get the mos? suitable design for their 
huilding—or if they do not kaow what they want, they can want nu- 
thing—this is a natural inference, and perhaps the least requiring an 
apology. 

* [ have to thank you for your letters, although you were unable to 
give me the information I required. It is my intention to publish ia 
some periodical, the ‘Instructions to Archiects, my queries, und the 
correspondence I have had with vou on this occasion, my only wish 
being to obtain, in business of this nature, all the information that the 
subject may require, and in which I have been so unsuccessful in this 
instance. . 

* The most extraordinary thing in this competition appears to me 
to be that the corporation are to select the most suitable design for 
their building, yet admit through their oilicial organ, tbat they do not 
known what is required, at least I must come to this conclusion, as the 
information I required on the most important subjects could not be 


obtained. 
«Tam, &c., 
a 


Sourn-Eastern Rar.way—(Fovukstone.)—The works at this place are 
rapidly progressing under the contractors for the works, Messrs. Grissell and 
Peto, who it is expected will be able to place the line soon in the hands of 
Mr. Betts, the contractor for the permanent way, and there is now no doubt 
that the line will be in operation within seven miles of Dover before the cud 
of July next, neither now is there any doubt expressed as to which will be 
the direct liae to France. 
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REVIEWS. . 


MR. PUGIN'S NEW WORK. 


An Apology for the Revival of Christian Architecture in England, 
By A. WELBY PUGIN, Architect, Professor of Ecclesiastical Anti- 
quities at St. Marie's College, Oscott, Small 4to., Ten Plates. 
London, 1843. Weale. 


To recommend this production to the notice of our readers, would 
be almost superfluous, since it is one which can hardly by any possi- 
bility escape notice, or fail to obtain greater attention than usually falls 
to the lot of architectural publications in general, or even of such as 
have more tlian ordinary merit to recommend them. Any thiug pro- 
ceeding from the author of the “Contrasts ” and “ True Principles,” 
is certain of being taken up witb curiosity, and with not the least 
degree of it by those in whom that feeling may be more or less mixed 
with apprehension, and who are therefore anxious to discover whether 
they themselves come in for any remarks from a pen that is not 
always exercised very gently. In one respect, Mr. Pugin is quite 
alone, not only from all other architectural writers, but from nearly all 
other writers whatever; he is no respecter of persons, but speaks as 
one having authority—openly, boldly, without any observance of the 
suaviter in modo, without attempting to conciliate any one, and with- 
out caring what individuals he may offend. Mawkish liberality and 
excessive “good nature” are not among Mr. Pngio’s foibles; so far is 
he from excusing himself upon grounds of “ delicacy,” and saying as 
little as possible in regard to living architects and their productions, 
that in speaking both of the one and the other, he goes to an extent 
quite unprecedented, except it be cither in anonymous criticism, or 
hostile literary controversy. Neither is there any thing apologetic in 
his tone; he does not offer his opinions as merely those of an indi- 
vidual, but as positive and unquestionable dogmas, no less implicitly 
to be adopted than they are fearlessly proclaimed without the slightest 
misgiving on his part. 

Whether it be altogether prudent or becoming in an individual, 
let his ability be what it may, to set himself up as a sort of oracle, and 
to assume a self-elected dictatorship over all the rest of the profes- 
sion, is a point we leave others to settle. Be it either with or without 
“right,” such is ina manner the case; nor have we to read far in bis 
book before we find, that however unwarrantably it may have been 
usurped, Mr. Pugin is determined to exercise his office with a high 
hand. We do not know if this new volume of his is the same in sub- 
stance with a serics of architectural papers announced some time ago 
under his name, in the Zt Union, but which never appeared. 


editur would care to sanction; nor is Mr. Pugin a writer very submis- 
sive to editorial control, or disposed to expunge or qualify or soften 
down what may be objected to as offensive and unsafe opinions and 
expressions. 

Like another Sir Huon, Mr. Pugin plucks a Sultan by his beard, the 
Sultan in this case being no other than the Professor—aye, the 
“living” Professor—of Architecture at the Royal Academy, whom 
he treats not at all more ceremoniously than he did Sir John Soane, 
when he showed up the “ Professor's Own House.” “Tt isa perfect 
disgrace to the Royal Academy,” he says ina lengthy and piquant 
note, at his third page, “that its Professor of Architecture should be 
permitted to poison the minds of the students of that establishment by 
propagating his erroneous opinions of Christian architecture. The 
influence which his position naturally gives him over their minds is 
doubtless considerable, and the effect of his instructions proportionably 
pernicious. Not content, however, with the disparagement of ancient 
excellence, which he introduces in his official lectures, he is practi- 
cally carrying out his contempt of pointed design in both Universities, 
and in a manner that must cause anguish of soul to any man of Catho- 
lic mind and feeling. The ancient buildings of King’s College, models 

of perfection in their way, are actually being demolished in order to 
make room for a monstrous erection of mongrel Italian, a heavy, vul- 


It is 
not “!together unlikely, for there certainly is much which not every | 
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gar, unsightly mass, which already obscures, froin some points, the 
lateral elevation of King's Chapel, and which it is impossible to view 
without a depression of spirits and feelings of disgust. A man who 
paganizes iu the Universities deserves no quarter." ! 

We need not quote further, but may leave the remainder as a tit- 
bit in store for those who feel their curiosity wetted, by the “taste? 
we have given them of this formidable note, merely remarking here 
that it hints at "gin-palace design" at Oxford, and prophesies that 
those, and many other works of the present day, * will be the laughiog 
stock of posterity.” Still, though we are inclined to admit that the 
buildings Mr. Pugin so mercilessly reprobates are decidedly bad, yet 
not perhaps quite so much so as to occasion “anguish of soul," and 
actual * depression of spirits;" we consider them such, not because they 
are not of ** pointed design," but because they are very tasteless and 
excessively poor in themselves—strangely crude and patched-up 
abortions, without any manifestation of study bestowed upon them, 
and egregiously defective, uot only in regard to taste, but as buildings, 
and devoid of all unity of plan and composition. In falling foul of the 
professor for “ paganizing" in the universities, Mr. Pugin is perhaps 
rather too severe, and somewhat unguarded, for there has been a good 
deal of “ paganizing " elsewhere before now, and the example was set 
by the very fountain head of ortbodoxy, the apostolic city, and by the 
very successors of St. Peter. The Vatican itself is most dreadfully 
and scandalously pagan; its galleries are a perfect rendezvous of 
heathenism. We are, therefore, at liberty to fancy that, although he 
has not had the candour to admit as much, Mr. Pugin devoutly damns 
“ Leo's golden days," and the “ paganism” of Popes and Cardinals, 
who, to make use of his own expressious, poisoned the minds of archi- 
tects, artists, and students of all countries, by propagating erroneous 
opinions of Christian architecture and art. Certain it is that he could 
not point to that quarter, to Catholic Rome itself, as a model of Chris- 
tian and Catholic purity, or else he would most assuredly have done 
so in the language of triumphant argument: whereas it may fairly be 
suspected, he is tolerahly conscious that the less said on that head, 
and the more it is kept ont of sight, the better, since he would, no * 
doubt, be puzzled to reconcile the gross laxity of Rome, with bis own 
rigorous ultra-Catholicism in architecture. Why, then, does he keep 
continually harping upon that string? why is he for ever taunting the 
profession and the publie witha reproach which, however well de- 
served, and how great soever he may consider it to be, cannot possibly 
have any effect upon either? He tells them that architecture is no 
longer ** the expression of our faith, or government, or country; " aad 
they reply by laughiog at him in his face, asa crack-brained enthn- 
siast—an arrant Don Quixote, the champion à /'outrance of a chime- 
rical Dulcinea, He lays by far too much stress on what are now re- 
garded matters of perfect indifference, and not without reason so—on 
the mere externals and paraphernalia of religion, which both have 
been and are substituted for religion itself where not a particle of the 
latter exists. The attaching so much importance to the costume of 
devotion is dangerous, for it leads to a species of mummery and moun- 
tebankery which disgraces what it professes to honour. 

It might be more discreet on the part of Mr. Pugin were he not to 
dwell so emphatically and so exclusively, on what forms the staple of 
his writings, and renders them quite as mnch polemical as architec- 
tural. Most certainly we should have been better satisfied had he 
obtruded upon us fewer of his religious opinions, and favoured us 
with something more in the shape of tangible criticism. Of the last 
we obtain but very little; it may, perhaps, be said to be in the 
* pointed” style—and so far appropriate enough: yet itis too bare 
and indiscriminate, and is in manner what would be termed down- 
right verbiage and flippancy in a reviewer, or a magazine article. By 
denying all merit to, and endeavouring to convict of absurdity what- 
ever does not belong to the only style of the art he is disposed to 
tolerate, he overshoots the mark altogether, and deprives his stric- 
tnres of efficacy. He gives—at least leaves, us to understand, that 
our former English style is the only one at all suitable for us, and 
that all buildings iu any other, are, without further inquiry into their 
merits, to he condemned as naught, The consequence is, the sweep- 
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ing invective becomes a most harmless, if not inoffensive tirade: fal- 
ling all alike, it affects no one in particular more than another, but 
leaves all, the best and ablest as well the most imbecile and tlie mean- 
est, involved in the universal disgrace. So that the latter may even 
take consolation to themselves, by finding that their superiors are 
brought dowu to their own level, and made to appear just as incom- 
petent as themselves. 

With respect to Mr. Pugin's remarks on what has been done in ar- 
chitecture within the last twenty years, we do not complain so much 
of their severity and of want of patriotism, as of the indiscriminate 
censure manifested in them. It would seem, that all is bad alike— 
that is nothing for exeeption—that the Italian style is quite out of 
place in the Travellers’ and Reform clubhouses, and treated without 
either propriety or gusto. We cannot, indeed, for a moment suppose 
that such is really Mr. Pugin’s opinion—for in that case his opinion 
would be perfectly valueless, but what he says implies nearly as much, 
though he has reserved to himself the power of explaining a good 
deal of it away by saying that it is to be understood ina qualified and li- 
mited sense. Atall events, what he does say, amounts to little more than 
the expression of uniform disapprobation: let him make what excep- 
tions lie may, he reserves those for the ear of his father confessor, who 
is not likely to divulge them. While, however, we agree with him 
that, notwithstanding the enormous sums they have cost, many of 
our publie buildings are decided architectural failures, we are of 
opinion that the mischief is not so much to be attributed to the style 
adopted for them, as to theincompetence and want of artist-like feeliug 
with which it has been treated. We are far also from believing that 
the style, so exclusively advocated by Mr. Pugin, would have been at all 
more appropriate or more efficacious, in the majority of the instances 
alluded to. The merely adopting a style does not confer genius; so far 
from it, that were we to judge of any particular one by the use which 
is made of it, we should be compelled to confess that the “pointed” 
is the most barbarous a balaam style conceivable, according to a great 
many modern samples of it. 

Not content with advocating the claims of the pointed style for 
ecclesiastical and collegiate structures, Mr. Pugin seeks uow to re- 
commend it, exclusively of every other, for modern buildings of all 
kinds—for street architecture, dwelling honses and shops, although 
the specimens he gives are not at all calculated to enforce his argu- 
ments. Had any one else ventured to propose “Gothic” for shop 
fronts and windows, he might have been fancied to be quizzing. 
Nearly arrant masquerade in itself, such a system would tend to de- 
teriorate the style most deplorably. Unless none but artists were 
employed, it would in a short time become a mere parody of the 
original—maimed, barbarous, and not to be beheld without “anguish 
of soul,” by those who have any feeling for the original itself. No: 
the present negative style of our street architecture is infinitely pre- 
ferable, inasmuch as no smell at all is better than a stink. Dull and 
monotonous as they are, the walls and holes in them for windows 
which form our streets, are preferable to what the author of the 
** Apology " recommends; there is no more to admire in them— no 
more design or variety than in the pavement itself, but there is also 
nothing to offend, nothing that solicits notice merely to disappoint 
and disgust. 

There are, indeed, particular occasions where the pointed style 
might be applied, not only with propriety and consistency, but with 
admirable effect, although tbey have not been referred to by Mr, 
Pugin;—we mean, covered markets, and covered avenues of shops. 
For the former, an opeu timber roof would be perfectly in charaeter, 
while a cloister gives us almost a direct model for a Gothic “arcade,” 
requiring no further modification than as regards matters of detail. 
In such cases, while the design could be kept up consistently, without 
the slightest interference from individual fancies and caprices, there 
would be nothing to detract from or neutralize the effect of tbe en- 
semble—nothing to clash with it—nothing “over the way,” altogether 
different in physiognomy to jar and jumble with it, in preposterous 
discord. For houses in the country, the Gothic style is sufficiently 
accommodating: they are generally built for the actual occupiers—at 
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least for the family to whom they belong, and allow of greater study 
being bestowed upon them, and the style being properly kept up; but 
widely different is the case with houses built by wholesale as mere 
trading speculations. Supposing that indispensable detail, string- 
courses, copings, weather mouldings, &c., added nothing to the ex- 
pense, and that carved decoration could be had for very little, yet 
family devices, heraldic ornaments, mottos and legends must be 
omitted, unless they could be changed with every change of tenant, 
since otherwise their incongruity—supposing such things to have any 
meaning at all, might occasionally prove more ludicrous than agree- 
able. We might further object that the lofty roof and gable shown 
in one of the specimens for domestic cr street architecture at the 
preseut day, would be far from being any improvement upon the, 
system of building dow in vogue. Undoubtedly such things tend to 
give character externally, but then it is after a manner almost at direct 
variance with the normal principle laid down by Mr. Pugin himself— 
that every building should be natural, without disguise or conceal- 
ment, and that nothing should be introduced that does not recommend 
itself by obvious propriety. It cannot, indeed, be said that in this 
ease there is any disguise, yet there is surely the other error of load- 
ing a house with a steep roof—the rooms within which can evidently 
be but mere garrets—merely because it produces a better effect. Ex- 
perience has taught that such pitch is quite unnecessary—at least for 
mere dwelling houses; therefore, to re-adopt it again, would be some- 
what preposterons, since it is certainly attended with increased ex- 
pense—and perhaps with no inconsiderable increase of danger too in 
case of fire, unless it be intended that iron should be substituted for 
timber, because otherwise the flames would quickly extend themselves 
along a whole range of lofty timber-framed roofs. 

If such roofs therefore be, as Mr. Pugin will probably contend, so 
essential to the true character of the style, that it cannot be properly 
kept up withont such feature, it then becomes a very natural question: 
“Why seek to bring into general use again a style which is so ill- 
accommodated to our actual wants and purposes, that it will not admit 
of being modified according to them?’ We hardly know if we are 
to assume as a matter of course that it is intended the interior cha- 
racter should be in perfect keeping with the external elevations, and 
not only in regard to the architecture and fabric itself, but fittings-up 
and furniture. That is a point which Mr. Pugin passes over altoge- 
ther, without giving us any kind of remark, instruction, or caution 
relative to it; aud yet it is one which calls for them all, it being one 
in no small degree embarassing. It is true the Gordian knot may be 
easily cut through, by saying: so that the fronts be of antique and 
quaint physiognomy, no matter what the inside of the houses he ;— 
they may be in any style, or no style at all. We cannot, however, 
even for a moment suppose that Mr. Pugin himself would consent to 
get over difficulties and objections in that way, since that would be 
converting his elevations into mere “pointed masks,” and sham archi- 
tecture. No one knows better than the author of the ‘ Apology,” 
that in order to have all in due keeping, furniture and fittings-up re- 
quire quite as much study as the architecture itself—perhaps more, 
atleast more research first, and contrivance afterwards, there being 
few models for our express guidance. No one is more alive to the 
absurdities and “ monstrosities,” foisted upon their customers, by 
cabinet-makers and upholsterers, under the name of “ Gothic furni- 
ture," for he has indulged in a good deal of bitter pleasantry on the 
subject, in his “ True Principles.’ Nevertheless, he now recommends 
what would inevitably lead to greater extravagances and absurdities 
of the kind; for if they have not been avoided where expense has 
been no consideration, where superior workmen have been einployed, 
and where more than ordinary attention—alheit not directed by intel- 
ligence—has been bestowed, it is but reasonable to suppose that 
abominations still more flagrant would be perpetrated, were it at- 
tempted to render such style of furniture universal. 

Important, however, as this portion of his subject is in itself, Mr. 
Pugin treats it so very summarily that all he says on it does not ex- 
ceed our own comments, in length. We regret this, because we 
hoped to find and were curious to learn, how the pointed or old English 
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style, could be peculiarly applicable to “zivil architecture ” generally, 
as the heading of the section led us to expect. It is a view of the 
matter, which while it has hardly been touched upon at all, affords a 
very wide field for remarks and critical inquiry; we are willing there- 
fore to hope that Mr. Pugin will now pursue it much further, and give 
us an entire volume or separate essay upon that particular subject, 
We would further hint to him that his criticism partakes too much of 
mere assertion and opinion; and he, is withal, apt to bestow too much 
notice on downright paltrinesses which no one pretends to defend, or 
on minor defects. He complains for instance, that the kitchen court 
of Lambeth Palace, into which, it seems, he accidentally found his 
way, is not atall in keeping with the external elevations, the architect 
„having there laid aside “his gothic domino ;" whereas, in our opinion, 
if would have been far more to the purpose to examine the “ gothic 
domino" itself, which most egregiously disappointed us when we first 
beheld it, for it is exceedingly pale,—passably enough correct, hut 
deplorably spiritless and insipid. 

We would further advise Mr. Pugin in future to give us less ding- 
dong ahout Catholicism and Protestantism. Itlooks as if the professed 
subject was made a mere “stalking horse” to something else: for 
aught we know, it may be all very good policy for himself, but hardly 
for his book. If he really expects to gain converts to his own creed, 
by any thing he can say in its favour, he must have as good a conceit 
of himself as the Quaker who undertook a journey to Rome, in the 
hope of converting the Pope. In his zeal for Catholicism, Mr. Pugin 
may be very sincere, but the world will not give him credit for being 
perfectly disinterested; therefore, it might be more discreet in him 
not to challenge in the manner he does, inquiry into his motives. 
There is besides no occasion for his going out of his direct and proper 
course, because that affords ample matter—more than he has on this 
occasion given consideration to. We shall always be happy to meet 
Mr. Pugin as an architectural writer; as a polemical one we can spare 
him, nor will all his pomp of words gain him one convert among 
Protestants, to “the the trumperies and mummeries” which he 
identifies with christian architecture, and with christianity itself. 


Insiruction in Drawing for the use of Elementary Schools. By 
Butter WiLLIANs, C.E., I°.G.S., &c. 


A Manual for Teaching Model Drawing from Solid Forms, combined 
with a Popular view of Perspective. By BuTLER WILLIAMS, C.E., 
F.G.S., &e. London: John W. Parker. 


We have not space to enter into any lengthened notice of these 
works in the present journal, we can only now state, from a hasty glance 
at both volumes, that they appear to have been compiled with copsi- 
derable care, and that much attention has been bestowed to render the 
teaching of drawing less irksome than is usually practised. 


English Patents for 1542. By ANDREW PRITCHARD, M.R.I. 
Whittaker and Co. 


This useful work contains an alphabctical list of all the Patents, 
amounting to 7089, granted in England during the last year; there is 
also a classified index, and a concise account of the Law of Patents in 
Belgium. 


London: 


Ancient Irish Pavement Tiles. By Tuomas OLDHAM, A.B. F.G.S.S, 
L. & D, Dublin: John Robertson. 


We have already noticed a work on Encaustic Tiles taken from 
examples in England, to this work the one before us forms an excel- 
lent companion, it contains no Jess than 82 patteros of tiles after the 
originals io Ireland, existing in St. Patrick's Cathedral, and Howth, 
Mellifont, and Newton Abbeys. Mr. Oldham, in his introductory 
remarks, informs us that there are three distinct kinds of Irish speci- 
mens—Ist, Impressed; 2nd, Encaustic ; and 3d, Tiles in Relief. 


LEAL 


TURNPIKE Roan timovci tue Potrerirs.—This contract is let to Messrs. 
Bowers and Mondy, at about £2.500, The coinpetition was_so cluse that 
other parties were within fifteen pounds. 
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ROE'8 IMPROVED PUMP. 


Tue improvement consists in that part of the pump called the stuf- 
fing box, rendering such a box of no utility, and introducing iu its 
stead a joint composed of leather, or any other flexible substance, 
such as indian rubber, cloth, webbing, &c. The material employed is 
cupped sufficiently large to allow the lever of tlie pump working the 
piston without any tension whatever taking place. 

The joint, it will be perceived from 
the diagram, is fixed upou the side of 
the pump barrel, so that when a head 
is placed on the pump, the head forms 
an air vessel, and it becomes a powerful 
fire engine without any extra expense. 
A, the leather cup shown on section; 
B, the handle passing though it; C, C, 
the part by which the joint is secured 
to the pump barrel. For decp wells 
this is an invaluable invention, as it is 
impossible that any leakage can take 
place; aud all acquainted with the com- 
mon lift pump will at once see the im- 
portance of the improvement. By it, 
also, much labour is overcome, as in 
the old method in a very short time 
| the rod works a large space in the 


packing, and muchof the water flows 

back into the well, which, by the new 

method, is safely brought to the surface. 
A further important improvement is, that friction is by this means 
removed. Instead of the piston rod being screwed up tightly in the 
tow, &c., the rod works quite easily in the joint. One of these fire 
pumps we are informed has been fixed at St. James’s Palace and 
another at the House of Commons. 


DREDGING MACHINE. 


Sirn.—Perhaps you will allow mc to make the following observations in 
your Journal with reference to a letter upon Dredging in your last number, 
by a person signing himself W. C. And which I think you will more readily 
do, as it appears to me you have yourself inadvertently misunderstood the 
improvement intended to be described by W. C.— 

You state in your editorial remarks, that * in this new process, a lateral 
“sweep or circular motion is given to the ladder or bucket frame which 
“swings upon its upper extremity as a centre, and in its action imitates 
“that of a scythe in mowiag, &c.;" whereas, J do not understand from W. 
C's. description that the bucket frame has aay such motion with regard to 
the dredging machine, but that the whole engine moves radially ; the length 
of the head rope (perhaps onc or two hundred yards) being radius, and its 
anchor the ceatre of motion.—If I correctly understand W. C's. description, 
Il have to observe that /Aís is no new process at all, that this method was 
adopted at least 23 years ago by Mr. Cubitt (one of the vice presidents of 
the lastitution of C. E.) in dredging a cut of considerable extent in the 
Ipswich river,? and since that time in a new and more complete dredging 
engine for the Norwich Navigation. The latter machine having been for 
some time past nuder my management, I can vouch for the excellence of 
its working, and I flatter myself that if W. C. had ever seen such an engine 
he would not have said that tne civil engineer has made “no advancement 
in the working of the machine," a well arranged dredging machine being 


? Whether this method wag first introduced by this gertlemin or not I 
do not know. 
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already to the civil engineer, what tbe planing machine is to the engine 
maker. 

I will mention as an instance of the accuracy with which dredging cua be 
performed by engines like that [ have alluded to, tbat I have been in the 
habit periodically of removing a large accumulation of mud with it from 
the rails of one of Morton’s patent slips, touching each rail throughout and 
leaving the whole clean, and without the slightest injury from one end to the 
other. 

I am, Sir, 
Your obedient servant, 


York Chambers, Adelphi, 
GEORGE EDWARDS, 


April 15, 1843. 


[We are obliged to Mr. Edwards for his correction; upon inquiry we find 
that the radius cutting described by W. C. in the last month's Journat, is 
the same as that giveu by Mr. Edwards in the above communication.— 
Editor.] 


THE SELF-REGULATING EXPANSION SLIDE VALVE. 


Sir—lIn a late number of your Journal, I perceive that there is a com- 
munication from Mr. H. H. Edwards, of a plan for working steam engines 
expansively, by means of a plate at the back of the slide valve, which is 
regulated in the extent of its motion, by means of arms worked by the 
governor. It is stated that when the plate is held fast by the arms, the 
steam will be cut off to the greatest extent. Now a very slight examination 
of the drawings will show that though the steam is cut off as soon as the 
port of the cylinder is half open, admitting steam during rather less than 
one-fourth of the stroke, yet on the return of the valve, the port will again 
be opened, and will allow the steam to pass into the cylinder during the last 
quarter of the stroke. The same will take place, in a less degree, in every 
positiou of the arms until they are at a distance equal to the width of the 
small ports from both ends of the plate, which is the only place in which 
they ean be of any service, so ihat of course the plan of alteriog them by 
the governor fails. 

I am, Sir, 
Your obedient servant. 
Glasgow, 18th April, 1843. THROTTLE VALVE. 


FLAX MILL AT CASSANO, LOMBARDY, 


Sir—I observe in your excellent number for April, a slight mistake, ia an 
article headed—" Flax Mill at Cassano, Lombardy.” Mr. Albano, C. E., of 
London, is therein stated to be the erector of the works, which may be cor- 
rect, inasmuch as he was the superintendent of the building of the mill. 
The mechanical work, that is, the water-wheel and mill-gearing, were solely 
constructed and erected hy Mr. Fairbairn, of Manchester; the greatest eredit 
is therefore due to that eminent engineer in regard to the execution of tbe 
mechanical part. Fiat justitia ruat celum. 

lam, Sir, 
Your obedient servant, 


London, Tuesday, April 4, 1842. Sb Wi Ss 


RESPONSIBILITY OF CONTRACTORS. 


In the Court of Exchequer, Saturday, April 22, 1843.—Sittings in Banco at 
Westminster. 


TOWNLEY, CLERE, V. COLEMAN, 


The Attorney-General moved in this case for leave to enter the verdict for 
the defendant upon facts found by the award of the arbitrators to whom the 
cause had been referred, or to set aside that award, and for a new trial. 

This was an action in which the plaintiff, who is a magistrate for the 
county of Norfolk, sought to recover damages on behalf of the county from 
the defendant, who is a builder, under the following cirenmstances :—The 
magistrates having determined to erect a bridge near Downham, procured 
certain plans from an eminent architect usually employed on such occasions, 
and then advertised for tenders. The defendant became the successful com- 
petitor for the job, aud, according to the nsual course, entered into a con- 
tract, to which were attached the plan and specifications. One of the cove- 
nants in this contract was, that the bridge should be finished within a speci- 
fied time, and “kept in repair by the defendant for one year afterwards," 
Wheu the bridge was completed, the architect and engineer certified that the 
work had been executed to their satisfaction, and the claim of the defendant 
was forthwith liquidated by the county treasurer. Little or no repairs werc 
required at the hands of the builder during the early portion of the year, but 
towards its close the bridge gave symptoms of instability, and just before 
the expiration of the time, it fell in altogether. When called on to comply 
with his covenant, the defendant refused, on the ground that the failure of 
the bridge was not owing to the insufficiency of the work executed by him, 
but to the inherent vice of the original plan, which, as he averred, was of a 
nature altogether insufficient and vicious. Not satisfied with this, the pre- 
sent action was instituted, and having been referred to a learned gentleman 
and two arebitects, the present award was afterwards made, in which certain 
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| facts were fonnd, which fully bore ont the above answer of the defendant to 
the action, and damages were assessed contingently upon the opinion of this 
Court as to the sufficiency of that answer in point of law. The learned 
gentleman now at great length urged upon the Court the hardship of attach- 
ing the penalty for the architect's defective plan upon the shonlders of the 
huilder, wha, ex confesso, had honestly and fairly performed his duty. lfthe 
plan were of a character which militated against the laws of matter, and 
was such as to insure its own defeat, it was the fault of the engineer, and 
not of the builder, whose contract conld only be held to extend to a covenant 
to make good those casual defects which might be caused hy wear and tear, 
or by the insufficiency of his own work. The defendant, therefore, submitted 
that he was entitled to the verdict on these facts ; but at all events he trusted 
that the award might be set aside, and an opportunity given to him to go 
down to trial with certain pleas averring those facts on which he relied, in 
order that the solemn decision of the court of error might be obtained on the 
case. 

The Court, however, without much hesitation, unanimously refused the 
rule, The law of the case was too clear to admit of a doubt. The dcfeud- 
ant bound himself to keep a bridge in repair for a period within which it fell 
down. Primd facie he was bound to rebuild it, and the only question was 
whether that construction could be varied by the context of the contract. 
The language, however, did not appear on examination to admit of such a 
solution. The defendant had the plan before him, and and the specification 
too, and though it was probable that he confided in the skill of the engineer, 
and never for a moment contemplated the possibility of the bridge falling 
down through the defective nature of the plan, yet if he meant to guard 
against such a state of things, he ought to have done so expressly. It might 
be a hard case; but the law was so, and the defendant was bound to make 
good the bridge. With regard to the second branch of the application, it 
was enough to say that it could never be listened to except in cases of 
doubt. Here there was no doubt whatever on the bench as to the liability 
of the defendant, and it would be idle to allow further litigation with such 
à view of the case on the mind of the Court. For these reasons, therefore, 
there must be no rule. 

Rule refused, 


MISCELLANEA. 


New Hovsrs or PARLIAMENT.—Mr. Barry, Mr. De la Beche, and Mr. 
Charles H. Smith. the three Commissioners who were appointed by the 
Crown in 1839, to examine and report upon the quarries of this kingdom, and 
to select a proper stone suitable for the New Houses, which report is to be 
found in our journal, vol. 2, 1839. have received instructions to make another 
inspection of the quarries of Great Britain, both of stone and Brilish marble, 
and to report upon the qualities of the stone already used in ihe New Houses. 
and as to the sufficiency af supply for the remainder of the building, or 1f 
there be any other stone more suitable than that now used, either for the 
exterior or the interior. We anticipate mucb valuable information in this 
report, which if unly equal to the first, will he received with high approbation 
by the profession—the three Commissioners have already started on their 
tour uf inspection, 

Tron Fricates ror tHE Navy.—We are glad to announce that Government 
have given orders for the immediate construction of two iron steam frigates, 
one of 900 tons to be built by Messrs. Ditchhurn and Mare, of Blackwall, 
and furnished with engines by Messrs. Maudslays and Field, and the other 
vessel, of 1300 tons, to be built by Mr. Laird of Liverpool, and furnished 
with engines by Messrs. l'awcet and Co, 

Stream Navication ix Francr.—A letter from Brest states that the five 
steam frigates which are intended for the trans-atlantic navigation between 
France and the United States, are ready far sea, and will commence service 
in the spring; and that the French West India Steam Company are going to 
have a regular line of packet ships between Havre and the Brazils, besides 
touching at all the West India Islands. The first packets will commence 
running in May next. 

Tur West Inna Main Company’s STEAMER “ THE Sryrns."—This vessel 
is reported to have made a trial trip at Bristol, from King's-road to llfra- 
combe, and it is stated she steamed at the rate of 9 to 10 knots au hour. 

Tur Ren Rovreg.— his fine steam vessel which runs between Londun, 
Herne Bay and Margate, has undergone a thorough examination, and consi- 
derable increase of speed has becn obtained; the engines are by Messrs. 
Boulton, Watt, and Co. ‘This vessel has always proved to be of the first 
character. E 

Norwien ann Leamincton Ratway.—This branch of the Birmingham 
Railway is about to be commenced and pushed with vigour during the ensu- 
ing summer. ' 

Tue TuAwzs TexNEL.—In the first month after the opening, 450,000 
passengers have passed through. E. 

Bnisror. AND Exeter Rainway.— This line will be opened to the publie in 
a few days, to Beam’s Bridge, two miles to the South of Wellington. 

Varus or Manure ix LaacE Towns.—A new contract has recently been 
sigred, by whieh the contractor agrees to give £22,000 per annum for the 
contents of the cess-pools of the city of Paris, which are at present deposited 
in a place in the suburbs, called Monfaucon, but are about tu be conveyed by 
a new drain five miles further from the eity. 

Sir John Guest and Co. have contracted with the Russian government for 
45.000 tons of railway iron, and it is not improbable that this order will be 
doubled, 
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Terxex.—Messrs, William Fairbairn and Co. have furnished designs for a 
large building. to be erected for the Grand Sultan in Turkey, for the purposes 
of a woollen mi'l, dye-works, &c. It is to be built of iron and wood. 

A New Kinn or Gas.—The Censeur, of Lyons. states that, at oue of the 
late sittings of the municipal council, a trial was made of a new portahle gas, 
to which its inventor has given the name of ** hydroluminous." The appa- 
xatus, says this journal, is very simple, and applicable to the smallest candle- 
Sticks. as well as to the largest and most splendid candelabra. The light it 
gives is very fine, and it is so portahle that it can be carried about with the 
common hand candlestick. Nothing is said of the comparative cost of this 
new light. 

Tur Iron Coronnane at MawcnursrER intended to carry the Liverpool 
and Leeds Juoction Railway over the valley at Hunt's Bank, Manchester, is 
738 feet in length and 24 feet wide. supported on 52 cast-iron columns, each 
weighing four tons, carrying 46 main girders, averaging 6} tons each ; on 
these rest the longditudinal girders £6 in number, varyiug from 22 to 51 tons 
each. eijbreen feet above the level ol the street below. The whole will he 
fenced off on the side next the prison by a cast-ir.n screen, eleven teet high, 
the top of which will be seven feet above the rails. The style adopted, and 
which is in accordance with the massiveness required, is a modification of the 
Egyptian. The columns, with the mushrooni-formed head, from which 
springs the favourite reeded capital of Egyptian architecture, stand upon 
stone basements, which project about one toot above the pavement, and give 
firmness and solidity tc the whole appearance. The quantity of iron in the 
whole structure will be about 1,020 tops. 

Braprorp Warer Worss were let to Messrs. Brook and Hardy, for the 
sum of nearly £6,500. 

A very rich vein of lead ore has been discovered at the Shropshire Bog 
Mines on tlie property of Henry Lyster Esq. 

The grand staircase now building at Devonshire-house will he entirely 
composed ol Italian marble. The estimated expense is £10,000. 

Aw Enormous PuxriNG ENGINE.—À steam engine is now in course of cun- 
struction at the celebrated Hayle foundry in Cornwall, for the Government ot 
Holland, to drain tbe Lake of Haerlem. which is of far larger dimensions 
than any yet built. We have seen a sketch of the engine, which consists of 
a double cylinder, one within the other, the external cylinder is to be 141 
inches in diameter and 12 feet high, and to have an annular piston with 4 
piston rods; in the centre is a smaller cylinder of the same height 84 inches 
diameter, wich a piston rod 13 inches diameter ; in this last cylinder the steam 
is to be first admitted under the piston at a high pressure, and then allowed 
to escape into the external or larger cylinder, and act upon the upper surface 
of the piston, the five piston rods support an immense cast-iron cap said to 
Le weighted to equal to 18 tons. The steam cylinders stand in the centre of 
eleven pumps, cacli pump is 63inches diameter, 12 feet G inches lung, and 
10 feet stroke; the prescut pump rads are suspended to the ends of cast-iron 
beams 32 feet long placed radially to the centre of the stcam cylinders, and 
the other end of these beams come in contact with the under edge of the 
steam cylinder cap, so that as the cap descends it depresses one end of the 
beams and raiscs the other end, and with it the pistons of the pumps. The 
weight of water lifted will be equal to $3 tons per stroke, if al the pumps 
were in work at one time. 


LIST OP NEW PATENTS. 
(From Messrs, Robertson's List.) 
GRANTED IN ENGLAND FROM MARCH 25, TO APRIL 27, 1813. 


Six Manths allawed far Enralment, unless otherwise expressed. 


Nicholas lenri Jean Francois, Comte de Crony, of tbe Edgware-road, 
Middlesex, for “improvements in rotary pumps and rotary steam engines.” — 
Scaled March 25. 

Robert Faraday, of Wardour-street, Soho, gas fitter, for “ improvements in 
ventilating gas burners, and burners for cansuminy oil, tallow, or other mat- 
fers.” (A communication.)—9March 25, 

Sir Samuel Brown, knight, of Blackheath, commander in ler Majesty's 
navy, for “improvements in the construction af breakwaters, and in construct- 
ing and erecting lighthouses aud beacons, fired and floating, ond in apparatus 
connected therewith, nud also ia anchors for mooring the same, which are 
applicoble to ships ar vessels."—March 27. 

John Sylvester, of Great lussell-street, Middlesex, engineer, for “ improve- 
meuts in producing arnamentnl surfaces on or with iran, applicable in the 
manufacture of stoves and other uses, and for improvements in modifying the 
transmission af heat.’—March 23. 

Arthur Dunn, of Rotherhithe, soap boiler, for * improvenients in treating, 
purifying, and bleaching fatty matters.’—March 28. 

James Fletcher, foreman at the works of Messrs. W. Collier and Co., engi- 
neers. for * improvements in machinery or apparatus for spinning cotton and 
other fibraus substances.”"—March 30. 

Frank Hills, of Deptford, manufacturing chemist, for “improvements in 
steam boilcrs ar generators, and ia lacaniotive carriages. 

Paul Pravost Brouillet, of lladley, Middlesex, gentleman, for **improvc- 
ments in apporatus far warming apartments,"—March 30, 

John Aston, of Birmingham, and William Elliott, of the same place, button 


eee re: for “improvements in the manufacture of covered buttons.” — 
pril 4, 
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Joseph Browne Wilkes, of Chesterfield Park, Essex, Esq., for “ improve- 
ments in treating oils obtained from certain vegetable matters.'—April 4. 

George Johnston Young, of Bostock-strect, Old Gravel-lane, Wapping, 
engineer, for ** improvements in the construction of capsians."— April 5. 

Edwin Whele, of Walsall, Stafford, for “ an improvement or improvements 
in machinery for preparing wicks used in the making of candles." —April 6. 

James Boydell, junior, of Oak Farm iron works, near Dudley, iron-master, 
for “improvements in manufacturing bars of iron with other metals ”— 
April 7. 

Robert Hawthorne and William Hawthorne, of the town of Newcastle-on- 
Tyne, civil engineers, for “improvements in locomotive engines, parts of which 
arr applicable to other steam engines."—4April 7. 

John Michell, of Calenick, Cornwall, for ** improvements in extracting cop- 
per, iron, lead, bismuth, and other metals or minerals from tin ore."— 
April 11. 

James Napier, of Hoxton, Middlesex, dyer, for “ improvements in preparing 
or treating fnbrics made af fibrous materials, for covering roofs and the bot- 
toms of ships and vessels, and other surfaces; and for other uses," —April 11. 

Moses Poole, of Lincoln's-inn, gentleman, for “ improvements in the manu- 
Jücture of ornamented lace or net. (A cominunication.)—April 11. 

Uriah Clarke, of Leicester, dyer, for “improvements in the manufacture of 
narrow elastic and non-elastie fabrics of fibrous materials." —April 11, 

William Tindall, of Cornhill, ship owner, for “ improvements in the monu- 
facture of candles” —April 11. 

William Runwell, of Bowling-green-row, Woolwich, artist, for “ improve- 
ments in machinery or apparatus for registering or indicating the number of 
persans which enter any descriptian af carriage, house, raom, chamber, or 
place, and alsa the number af passengers and carriages that pass along a 
bridge, road, or way.” —April 13. 

William llenry Smitli, of Fitzroy-square, civil engineer, for * improvements 
in the canstructian and monufacture af gloves, milts, and cuffs, and in fasten- 
ings für the same, which may be applied (o articles of dress generally." — 
April 19. 

Yei Tayleur, and James Frederick Dupré, nf the Vulcan Foundry, Lau- 
caster, engineers, and Henry Duhs, also of the Vulcan Foundry, engineer, for 
“improvements in boilers." —April 19. 

James Byrom, of Liverpool, engineer, for “an impraved system of con- 
nerian far warking the cranks af what are commonly called direct action 
steam engines,” — April 19. 

Carl Ludcwick Farwig, of llenrietta-strect, Covent-gardeu, tiu-plate worker, 
for “ improvements in gas meters." —April 19. 

Jolin George Bodmer, of Manchester, engincer, for “ improvements in loto- 
motive steam engines nud carriages to be used upon railways, in marine 
engines and vessels, and in the apparatus for propelling the same, and also in 
slationary engines, and in apparatus to be connected therewith far pumping 
aaler, raising bodies, and for blawing or erhausting air.’—April 20. 

John Rand, of Mowland-street, Fitzroy-square, artist, for “ improvements 
in the manufacture af tin and other saft metal tubes.’—April 20, 

Edward Cobbold, of Melford, Suffolk, master of arts, clerk, for “ improve- 
ments in (he means of supporting, sustaining, and propelling human and other 
bodies un and in the water.” —April 20. 

Thomas Oram, of Lewisbam, Kent, patent fuc} manufacturer, and Ferdi- 
nand Charles Warlich, of Cecil-strect, gentleman, for “improvements in the 
monufacture of fuel, aud in machinery for manufacturing fucl.”—April 20. 

James Johnston, of Willow-park, Greenock, esquire, for “ improvements in 
the canstruclion af steam boilers, and machinery for prapelling vessels” — 
April 20. 

l Richard Prosser, of Birmingham, civil engineer, and Job Cutler, of the 
same place, civil enginecr, for “ improvements in the machinery ta be used in 
manufacturing of pipes and bars, and in the application of such pipes or bars 
to various purposes."— April 20. 

Jobn M*funcs, af Liverpool, manufacturing chemist, for “improvements 
in funnels, for conducting liquids inta vessels." —A pril 20. 

Francois Constant Magloire Viollette, of Leicester Square, Middlesex, late 
advocate, for “ improvements for warming the interior af railrond, and other 
carriages.” (A commniunication.)—April 22. 

Richard Greville Pigot, of Old Cavendish.street, gentleman, for “ improved 
apparatus for supporting the human body when immersed in water, for the 
purpose af preventing drowning."— April 25. 

James Moan, of Milman-street, Bedford.row, surveyor, for ** improvements 
in the manufacture of bricks to be used in the construction of chimneys and 
lues." — April 25. 

William Brockendon, of Devonshire-street, Queen's-square, Middlesex, 
gentleman, for “improvements in the manufacture af wadding for fire arms." 
— April 25. 

William Mayo, of Lower Clapton, Middlesex, and John Warmington, of 
Wandsworth-read, Surrey, gentlemen, for “ improvements in the manufacture 
of acrated liguors, and in vessels used for containing aérafed liquors.” (A 
commanication.)—April 25. 

Charles Forster Cottcrill, of Walsall, Stafford, merchant, for “improve- 
ments in the pragressive manufacture of grain info flour or meal, the whole 
or part or parts of which improvements may be applied to the ordinary me- 
thod of manufacture." —MApril 27. 

John Winspear, of Liverpool, ship-smith, for “ an improved mode of reefing 
certain sails of ships, and other vessels." —April 27. 
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ANI CHURCH IN ARMENIA. 


Description of a church at Ani in Armenia, translated from the * Revue 
Générale de P Architecture,” 1542, p. 102, 


(With an Engraving, Plate FII.) 
By PnorrssoR Donatpson, Vice-President. 
(Read at the Royal Institute of British Architects.) 


Amonest the ruins of Ani are two churches in an almost perfect 
state of preservation, upon which Armenian writers have expressed 
both their ceasures and praises. We can form a sufficiently correct 
notion of the extent and character of the monuments mentioned in 
history. From the enthusiastic manner in which the Armenian au- 
thors speak of the metropolitan church at Ani, it would appear that 
it was considered one of the chefs d'oeuvre of Armenian architecture, 
and that this temple was the type of all the religious edifices after- 
wards erected throughout Armenia. 

At the time that the princes of the family of Pagratides were in 
tranquility, they removed their seat of dominion to Ani. Aschod I. 
received the royal crown of Armenia from Osdigan Ysa, in the for- 
tress of Ani, in the year 885 of our era. Ten years later, Sempad, 
his son, added fresh possessions to his inheritance. He was, however, 
taken prisoner by the Arabs, carried to Tovin, where he died in tor- 
ture. The throne of Ani was not, however, shaken by this blow; 
ihe Greek emperors signed a treaty with Aschod Il., and the Arme- 
nian princes redoubled their exertions to render Ani a formidable 
station. Its situation was naturally strong, and they added fresh forti- 
fications. I shall now examine in detail the most important edifices 
of these ruins. So long as Armenia was addicted to the supersti- 
tions of the East, she was the more naturally led to horrow from the 
arts of Persia, the elements of her national architecture. But when 
the preaching of Gregory the Illuminator had had its due effect, 
when the Armenians abandoned their ancient faith and adopted with 
ardour the Christian religion, a breach arose between the two people, 
which was signalised by wars and massacres, which terminated in an 
interested, if not sincere, alliance between the Armenians and Greeks 
of Byzantium. Whatever concerned the new religion, became an object 
of common interest to the two Christian nations. The Armenians 
had, perhaps, outstripped the Greeks, in their submission to the new 
law, but the ardent spirits of the latter were not satisfied with a mere 
speculative faith; they built churches and monasteries in all parts of 
the country, which came within the communion of the faithful. It 
was like a forcible possession, which the reactions of Paganisin some- 
times shook, but which they could never recover. We may trace in 
the progress of Byzantine architecture, the gropings of the first 
Christians to find a temple, which might give as a whole a striking 
symbol of Christianity. During five centuries, the Christians sought, 
without appearing to be satisfied. Hence it arises that in the reli- 
gious monuments of the four first ages, is found the greatest variety, 
if not taste. They are, in fact, ancient temples, with the porticos 
closed to ferm the nave. At other times all the peristyle of the 
temple is enclosed within an exterior wall, and thus the Pagan edifice 
becomes an immense basilica. Some bishops built circular churches, 
or rather, as at Hieropolis, the church is formed of a certain number 
of beams simply covered by a roof, such as are now used for ware- 
houses and sheds. After the fifth century, light broke in upon the 
Christian artists, which tradition expressed, saying that an angel had 
appeared to Justinian, in order to trace out for him the plan for his 
new temple, which model has been alone imitated, to the exclusion of 
all others throughout the whole Byzantine empire. There is no trace 
amongst the Armenians of this natural progress of an original genius. 
Being always the vassal empire of a foreign people, it yielded uncon- 
sciously to the influence of its neighbours, and adopted their arts and 
literature. We are unacquainted with the style of the Christian art 
in Armenia during the first seven or eight centuries of our era. The 
undecided character of the people was evident in all their composi- 
tions. Some of them are, however, not devoid of elegance, but in all 
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there is a deficiency of strength and severity of character. The 
chief defect among the Armenian artists, was their ignorance of 
what we may call feeling for proportion, and not knowing how to 
adopt with propriety the ornaments of the masses of which they 
formed the decoration. Hence it results that the aspect of their 
buildings presents a cold and mean appearance, for there is no play of 
light and shade to give value to the large surfaces which only present 
small columns, without relief, on which the eye may repose. 

This defect was not chargeable to the Byzantines, who generally 
sought in the facades of their buildings to produce striking effects of 
light and shade, by placing some harmonious relief between the sure 
face of the solids and voids. The delicacy of detail was generally 
sacrificed to the mass, the proportions of the columns were rather 
heavy than slight, and they endeavonred to gain the height by raising 
the semi-circular arch one-fourth of its diameter above the springing. 
We recognise this cbaracter particularly in the edifices of the period 
of Basilicus and of Constantine Monomachus. The Armenians evie 
dence in their choice of ornaments, more of the Arab than the Roman 
taste. All their details are executed with great delicacy. The use 
of columns is very restricted, they are usually engaged and take the 
place of pilasters. One of the edifices in the town of Ani, in which 
is found isolated columns, was constructed during the period when 
the Arabs were masters of Armenia; it is the monument near to 
which is a minaret, which 1 consider the principal mosque. Other 
columns belonging to the porch of a church, also, have capitals of the 
Arab character. 

Upon surveying the circuit of the walls of the town, we recognise 
the exaggeration of the chroniclers of the times. Matthew d’Edessa 
thus expresses himself, in speaking of the royal city: “In 1064 the 
sultan Alp-Arslan, brother of Toghrul Bey, determined to conquer 
Armenia, and encamped before the royal city of Ani, which was then 
in the possession of the Greek Emperors. This town contained an 
immense population, and a thousand and one churches where mass 
was said." John Alathir, the Arab historian, records tlie same fact, 
but only mentions five hundred churches. “Arslan fixes the siege of 
Ani in the year 1064. This town was protected by two deeo valliesg 
it contained some magnificent monuments, and one might count in it 
more than five hundred churches? To judge from the present ruins, 
it would be difficult to conceive that the number of temples dedicated 
to the Christian religion exceeded fifty, even including the baptiste- 
ries and the altars of cross-ways with their pictures. 

But this people, who never had the instinct for great works, were 
satisfied with admiring monuments which are useful to study as the 
history of art, but which must not be compared to the edifices of the 
East, to the vast Latin basilicas, nor even to the mosques of Ismalism, 
erected by the Turkish or Seldjioukides sultans. 

The peculiar character of the religious architecture of the Armee 
nians, is the exclusion of the spherical cupola, which is replaced by a 
conical ceiling. This species of construction applied to the edifices 
of Ani, is also found in a great number of Arab tombs, in Cappadocia, 
which was in the possession of the kings of Armenia for several 
centuries. Asthese monuments are of a more recent date than those 
of Ani, there is reason to believe that the Seldjioukides adopted the 
spirit of the Armenian monuments. 

The plan of the metropolitan church of Ani is composed of a nave, 
with transepts, in the centre of which is placed a dome, and side 
ailes. The entire length of the church is 105 feet, and its width 
65 feet 6 inches, that is to say, the proportion of the editice does nof 
exceed those of some of our village churches. The dome is supe 
ported by four pillars composed of a group of shafts (feíseauz ) which 
run up to the impost, and which are carried up so as to form a Gothic 
arch. 

The lateral arches, which separate the nave from the side ailes, 
have their imposts at half the height of the large isolated pillars, 
and the higher arches spring from engaged pillars, the shafts and pro- 
jections of which correspond with the isolated pillars. The choir is 
composed of a hemicycie, which is decorated with ten small niches, 
divided from each other by double columns. The altar is placed in 
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the centre of the hemicycle, as is customary in the Armenian rites. 
A wooden screen, called by the Greeks Ahangelon, extended from one 
extremity of the hemicycle to the other; itis to this screen that the 
curtains and tapestries, of which mention is frequently made, are at- 
tached. To the right and left of the hemicycle are two small sacris- 
ties, one to preserve the gospels, the other to contain the sacred 
vases; such is the simplicity of the plan of this edifice. Its deco- 
ration consists in paintings, which, however, time has destroyed; 
there now only remains in the choir some traces of the figures of the 
twelve Apostles. The whole of the interior of the church was co- 
vered with stucco, which bas fallen off gradually. The central lan- 
tern is at this time dilapidated, the fragments have accumulated in 
the centre of the church; it is possible to recognize the greater part 
of the exterior decoration, and the system of covering is precisely 
the same as that of a neighbouring church, of which the lantern is 
still perfect. 

The stucco in falling has laid open the stone used in the construc- 
tion of the pillars. It is a volcanic tufo, which las the property of 
hardening on exposure to the air. The courses of the pillars are 
formed of alternate yellow and black stone, which recal certain con- 
structions of the thirteenth century in Italy. This taste of zones of 
various colours was very general among the Mussulmen of Syria and 
Egypt. In Cairo, they are still careful to paint on their mosques 
horizontal bands with slacked lime and red ocre, but in other towns in 
the East these zones are made with different coloured stones. The 
first impression which is produced on entering this half destroyed 
nave, is a feeling of melancholy, on witnessing the nakedness of the 
stone and the coldness of the lines. ‘The narrowness of the side 
ailes apparently increases the thickness of the pillars. But painting 
formerly enlivened these high walls, and the small quantity of light 
shed on the nave when the cupola was complete, must have given to 
the interior of this temple a melancholy and austere tone, which was 
in harmony with the grave character of the people who frequented it. 

Those, who have observed the progress of the arts in the middle 
ages in Europe, will be disposed to consider this edifice as a work of 
the thirteenth century; it indeed bears the eharacteristics: but the 
date inscribed on the portal proves it to be far more ancient, and that 
the pointed arch was in use in Armenia at the period when the Roman 
style was the only one which was adopted in Europe. 

The facade of this church, constructed with remarkable simplicity 
and decorated with great reserve, presents, however, an interesting 
subject, as it may be regarded as the type of the German architecture 
of the middle ages. It is easy to explain why, throughout this coun- 
try, is found the dome with the conic roof peculiar to the Armenian 
architecture. After the taking of Ani by the Mussulmen, a great 
number of the citizens abandoned the town. They could not retire 
into Persia, where they wonld have been received as enemies. The 
Greeks in Byzantium, being equally hostile to them as the Persians, 
it was towards the North country they directed their steps. They 
were received by the hings of Georgia, and spread themselves over 
Moldavia as far as Poland, where they formed different establish- 
ments. All these countries, which were still immersed in ignorance, 
availed themselves of the knowledge brought to them by these new 
eomers. Although a religious spirit was dominant among the Arme- 
nians, they were too timid to make any effort to promulgate their doc- 
trines. The rising Christianity of those countries borrowed of them 
what they conld adopt of their arts, but remained faithful to the 
ritual of the Greek church. The style of this architecture progressed 
by degrees towards the North. It was from them that the Russians 
imbibed their first elements. 

The facade of the church is in harmony with the simplicity of the 
plan. All superfluous ornament is excluded. Slight engaged co- 
lumns on the face of the walls support circular arches, which are 
raised a little above their centre. The middle arch, on the contrary, 
approaches the pointed form. Two semicircular panels to the right 
and left of the window, present to the eyes of the faithful the image 


of the cross, placed in the middle of an hexagonal star, surrounded 
by a foliage of flowers. 
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The three divisions of the nave are indicated outwardly by a pedi- 
ment, which adjusts itself with the wall of partition of the cross, and 
by the two slopes of the roof which cover the side ailes. 

This arrangement of the upper part was often employed iu the 
churches of the middle ages in Europe. [t is the most simple aod 
logical arrangement. The cornices are composed of slightly pro- 
jecting mouldings, separated by a rather broad fascia, decorated with 
a Greek scroll. Below the summit of the pediment there is another 
bas-relief, in the middle of which is a Latin cross placed in a richly 
sculptured frame. 

This grouping is frequently repeated in various ways on the doors, 
monuments, and exterior walls. It was not only at Ani that this cus- 
tom prevailed, the principal towns of Armenia were also decorated in 
the same manner. Ibn Alather, in his chronicle, makes frequent men- 
tion of this peculiarity. The town of Matian Neschin was surrounded 
by a wall composed of large stones, and ornamented with crosses fixed 
with lead and iron. The quarries of Ani furnished materials of va- 
rious colours; they availed themselves of this opportunity to execute 
crosses in yellow and black mosaic. The facade of the church par- 
ticipated in this polychromatic decoration; but we cannot conceive 
what induced the builder of the church to work in, in an irregular 
manner, black and yellow stones promiscuonsly in the wall of the 
elevation. The quarries which produced the stones for the church 
are sufficiently abundant to have furnished all the materials they re- 
quired. Three windows afforded light to the nave; that in the 
middle is square, surrounded by a broad framework, the two side 
windows are hardly wide enough to give light to the side aisles. 
There is an inscription on one side the door in the Armenian language, 
which states that the metropolitan church of Ani was built by Queen 
Gadramia, wife of King Kakig, the first successor of Sempad who 
laid tbe foundations of the edifice in the year 1010 of our era. 

Hence it appears that at the time the pointed arch was unknown 
in Europe, monuments of the Gothic style were constructed in Ar- 
menia. At Diarbehir there is a very remarkable monument, which is 
now converted into a mosque, also constructed in the Gothic style. 
The Armenians call this edifice the palace of Tigranes, aud there is 
nothing to disprove its having been the residence of this prince. The 
ground floor of this palace is embellished with colunms in the Roman 
style, with Corinthian capitals of tolerably correct workmanship; these 
columns support a range of Gothic arches, The order of the first 
story is also Corinthian much enriched; the frieze and cornices are 
formed upon the priuciple of the Roman arch in the fourth century; 
the Gothic arch is, however, mixed up with this architecture, so as to 
indicate its common use in these countries. Althongh it is difficult to 
fix the precise date when the pointed arch was first used in architec- 
ture, we cannot form any positive conclusion as to the date of the 
monument in which it is found. Up to the present time this question 
is far from being decided, but it is very certain that the pointed arch 
is of eastern origin, since it may be traced in Mesopotamia long before 
it was known in Europe. 

As to the arch greater than the semicircle, which we are accustomed 
to regard as Saracenie, it is of such rare occurrence in the West, that 
its eastern origin cannot be contested. It appears certain that it was 
first introduced into Europe by the Moors, but it may be observed in 
the eastern buildings, even before the birth of Mahomet. The Ar- 
menian church of Dighour presents a remarkable example of this 
kind of arches, their curve or rather the elevation of the centre above 
the line of impost is much more decided than in the church at Ani. 
It bears the date of 1164. 

The lateral front of the metropolitan church at Ani is constructed 
in the same style as the principal front. The gable end of the cross 
is enlightened by a circular window, as on the facade: under this wiu- 
dow is a kind of tympanum or table with a Gothic arch. This table 
projects very little, and has no particular decoration. To the right 
and left of the door there are two very elongated niches, or rather two 
species of sinkings, which correspond with cavities in the engaged 
columns. The same adjustment may be observed in the back elevation 
of the church. But there it is more defined, as it disengages the cir- 


1843.] 


cular end of the hemicycle from the two side sacristies. This disposition 
is characteristic of the architecture of Aui. It may be noticed inthe 
other church, which is in much better preservation than the cathedral, 
but which was not so much esteemed by the Armenians. No traces 
are to be found amongst these ruins of any staircase, nor of any vaults 
for purposes of sepulture. It was, however, the custom of the Ar- 
menians to inter the dead in churches, for we read in the geography 
of Vartan, that “the body of Gregory the Illuminator was brought from 
Constantinople, and was placed ina grave under the four columns of 
the church." The same author mentions a great number of relics found 
in the churches and monasteries. 

One striking circumstance in this architecture is the ingenious 
manner in which the inhabitants availed themselves of the materials 
placed within their reach. The roofing is constructed with an art 
equal to that, which has produced the finest monuments of antiquity. 
The large tiles made of Java have their edges turned up at right 
angles, like the tiles of marble used in the temples; these two ends, 
applied one against the other, are covered by a continuous capping, 
and the whole is supported upon a stone vaulting. Hence it arises 
that in the construction of the edifice no wood has been employed; 
and although abandoned for five or six centuries, the edifices of Ani 
have suffered little from the effects of time. It is, in my opinion, a 
remarkable feature in Armenian architecture, to have been conceived in 
accordance with the materials so immediately within reach. Wood 
being scarce in the country, the use of it was entirely excluded. As 
lime is a substance very uncommon in volcanic formations, they learnt 
to do without it; whilst tufo of different consistence and divers colours 
were cut, chiselled, and sculptured in walls and capitals, in columns 
and vaultings, in great variety. 

The century which followed that of the erection of the cathedral, 
witnessed the decline of the town of Ani, which fell into the hands of 
the Byzantine princes, who already possessed Kars and Erzinghan. 
The church, which was situated close to the river, appears to have 
been consecrated to the Greek ritual, as they had added before the 
entrance a portico or vestibule, which was always placed in front of 
the churches of this communion. 

The two lower courses only remain of the lantern, but all the otber 
fragments are heaped up in the nave. The lantern has been restored 
from these fragments, and from those of a neighbouring church which 
is exactly similar to that of the cathedral. The dressings of the door 
are also very little injured ; the rest of the edifice is in perfect preser- 
vation. The whole of the monument is constructed of yellow and 
black lava, 


ON THE CORINTHIAN CAPITAL. 


Observations upon the very marked and varied style of composition 
exhibited in the capitals appertaining to the Temples of Jupiter Stator, 
and of Mars Ultor, and to the interior of the Pantheon at Rome. 


By A. W. HAKEWELL. 


TuE first and paramount duty of the architect being to select an ap- 
propriate form or outline for his building, he oext considers the detail, 
with a view to give to the outline a suitable expression. 

It is proposed, in the following observations, to take into consider- 
ation the subject of detail only, moreover directing attention to one 
sole feature of ornamental detail, viz., that triumph of human inven- 
tion, the Corinthian Capital; with a view then to show how bent 
the ancients were upon giving expression to their works, in order that 
these, if it may be so expressed, should speak a peculiar and suitable 
language, it may be well to cite those admirable examples of the 
Corinthian Capital, left us by the Romans. But prior to entering 
upon the merits of particular examples of the Corinthian Capital, it 
may be allowable to refer to the composition itself, commencing with 
the account of its origin; and here we are indebted to Vitruvius for 
a simple and elegant story, the spirit of which, it mnst be confessed, 
is quite in harmony with the beautiful object to which it relates, and 
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if not taken too literally, but on the contrary, properly entered into, 
will be found like most of the allegories of the ancients, to contain 
an important truth. 

We are told that a maid of Corinth having died, her devoted at- 
tendant seeking consolation in the last sad offices, collected the fa- 
vourite trinkets of the departed into a gracefully elongated basket, 
which she carried to the tomb, and secured there, by placing upon it a 
square tile; it so happened that a young acanthns shot up close to the 
spot, and entwined its leaves round the basket, 


“ Flexile around its sides the acanthus twin'd, 
Strikes as a miracle of art the mind.” 
THEOCRITUS, 


that the ends of the delicate stems meeting with resistance from the 
overhanging stone at the top, bent gracefully down, resolving them- 
selves into spirals, which altogether produced so much of symmetry 
and variety of form, that the artist Callimachus, who chanced to see 
the composition, made a representation of it, and reduced it to the 
Corinthian Capital. 

The graceful spirit of this metamorphosis will, of itself, secure to it 
an abode in our minds, but its utility gives it the greatest claim to our 
attention; linked as the story is with so masterly an invention in the 
ornamental department of architecture, it reminds us forcibly that art 
to be striking, must spring from the contemplation of nature; but 
not exactly from that species of contemplation inferred by this in- 
genious tale, which can be viewed in no other light, than as a 
graceful fiction setting forth the first principles of invention; it is to 
contemplation of a far more mental and abstracted kind, that we stand 
iodebted for the ingenuity and grace exhibited in the design under 
consideration; we leave no scope to intellectual vision in this affair, 
and wholly discard originality, if we view it as a matter of fact; and 
yet there have not been wanting those who have inserted this story 
in their works, as a credible manner of accounting for the origin of 
the Corinthian Capital, whilst others have gone still further, and ren- 
dered it ridiculous, by graphically illustrating the subject, presenting 
us with the whimsical group of Callimachus with his basket of leaves. 
The inventive faculty requires no such broad hints, nor such palpable 
suggestions, but suggests powerfully itself, and from the slightest in- 
cidents; the primary objects which inspire an artist's thoughts, stand 
in no nearer relation to his matured conceptions, than do the juices 
gathered by the bee, to the honey to which she finally converts them. 

First principles form the basis of his conceptions, but the power of 
combining is wholly dependent upon originality of feeling, and when 
taste and judgment are united to invention, then it is that the objects 
created assume that natural and easy aspect which prompts us to as- 
sigu their origin to some production of nature; thus the graceful 
Ionic capital is said to be in imitation of a peculiar style of female 
head dress; the groined vaulting iu Gothic architecture to the intere 
lacing of the bonghs of a grove of trees; and because the Corinthian 
capital does not exist in nature, we go about to make up a most im- 
probable story, we require a trick, a harlequinade on the part of na- 
ture, merely because we are unwilling to admit the truth, and pay 
just homage to tho inventive faculty of man. 

While discoursing upon the Corinthian Capital, it may not be amiss 
to remark upon the simplicity of the design itself—simplicity, that 
essential quality, the inseparable concomitant of all that is beautiful 
in nature and art, enters largely into the composition of this graceful 
work; nothing can be more easily understood than the plan of the 
Corinthian Capital ; two circular tiers of leaves, one tier placed above 
the other, the centres of the upper leaves, corresponding with the 
spaces separating those of the lower tier; a stem giving birth to spi- 
rals jutting out at each of the four angles, the whole surmounted by a 
slab, concave on its outer edges, constitute this striking architectural 
feature; albeit the parts are few, still the cffect is great; there is no 
appearance of effort; this is the resnlt of simple intelligent arrange- 
ment. These are the lessons which teach us to value the sentiment 
so winningly expressed by the poet, when invoking simplicity he 
says— 
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progress was a voluntary accomplishment, independent of its support, 
and not the veritable means of that support itself, determined by the 
conditions of the case alone. These conditions we have shown to be 
the weight and superficial dimensions of the suspending plane: and 
by these conditions, in the present case, observing an inclination of 3°, 
we are referred toa velocity of 240, or more properly 280 miles an 
hour. A modification of these conditions, involving an enlargement 
of the surface or a diminution of the weight, is therefore, and abso- 
lutely, the only existing means by which any part of this velocity 
could be effectually dispensed with; a modification which, moreover, 
we showed to be equally necessary to its success in another point of 
view; the accomplishment, namely, of its descent, consistently with 
the preservation of human life, or even of the integrity of the ma- 
chine itself. lt only remains, on this head of inquiry, therefore, to 
make a few remarks respecting the particular form which Mr. Henson 
has adopted for this important portion of his aerial apparatus. 

Where so much more is required to be done than can be easily ac- 
complished, and the utmost that we can reasonably hope to arrive at 
is a very limited reduction of the essential dificulties of the case, a 
lack of proper economy in the disposition of our resources becomes 
a grevious error, and inevitably leads to the conclusion that chance or 
mistaken analogy rather than the legitimate inductions of science 
have had a share in determiping the choice. To those who have not 
considered the matter or made it the subject of actual experiment, it 
may not readily suggest itself that the really effective obstacle to the 
accomplishment of an aerial navigation, upon the principle of the 
plan before us, consists in the difficulty of constructing a rigidly ex- 
tended surface, of sufficient dimensions and sufficiently light to answer 
the purpose required of it. Apart from this there is literally nothing 
that interferes, nothing that has to be overcome: for in the attainment 
of this object are merged all the obligations in respect of porer, 
which the want of it alone imposes, and which constitutes in its de- 
fault the existing obstacle to success. The difficulty which is here 
alluded to, and which, be it observed, is interposed by nature herself, 
in the essential properties of matter, depends upon the ratio io which 
weight, or rather, its effects in pressure, increase in respect of the 
distance at which it is suspended from its fulcrum or point of support, 
and the impossibility of counteracting these effects by the interven- 
tion of any means which do not also add to the forces, by the ope- 
ration of which their adoption in the first instance was required. 
The conditions of weight, and consequently the obligations of support, 
increase, as we all know, in the ratio of the leverage, or horizontal 
projection; and this with such effect, as very soon to confound the 
best directed efforts of the most ingenious architect to combine 
solidity and lightness with extension in a plane of any magnitude that 
is devoid of extrinsic sources of support. With these inherent and 
inevitable peculiarities, it scarcely needs to be observed, the main 
object to be aimed at by those who have occasion to construct a sur- 
face in which the qualities in question are required to be carried to 
their extremest degree, is to have a form for that surface the most 
compact, in which the largest area is contained within the least re- 
mote limits; an advantage which the circular alone of all others is 
pre-eminently calculated to afford. Iu Mr. Henson’s scheme, however, 
this has been entirely lost sight of, and, for what purpose it would be 
hard to conjecture, a form has been adopted, in which the smallest 
extent of surface is obtained in conjunction with the fullest develop- 
ment of all the natural difficulties by which the case is peculiarly 
beset. The stringency of this observation will be the more readily 
perceived when we consider that the utmost amount of surface which 
Mr. Henson has been able to accomplish, (for we will not suppose he 
has stopped short of his ability in this most essential ingredient of 
success,) involves an extension of 75 feet on either side the centre of 
support, within which limits, had he adopted the circular form, he 
night witb equal facility have comprised an area of exactly four 
times the extent; tbe very quantity we have already shown to be the 
least with which it would be possible to enable it to come with safety 
to the ground. 


Besides this, there is another objection to the shape of Mr. Hen- 
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son's plane, which deserves to be noticed; namely, the superfluous 
amount of horizontal resistance to which it is calculated to give rise. 
The force of resistance, it is well known, depends upon the direction 
of its development—is greatest when it is perpendicular, and dimi- 
nishes with the obliquity of the impact. Now the whole of the re- 
sistance experienced by the opposing front of Mr. Henson’s plane, is 
of the former description, and consequently the greatest it could by 
any possibility be made to encounter. Without pretending to form 
any estimate of the actual amount of this force, we shall merely ob- 
serve that by the adoption of a circular or even an elliptical form, 
the greater part of it would have been effectively avoided. 

Nor must the question of danger be altogether overlocked in criti- 
cising the properties of Mr. Henson’s plane. Depending entirely for 
its stability upon the due strength and tension of the cords by which 
it is supported, it is easy to see how precarious must be that form of 
structure which at once involves the fewest number and the greatest 
length; where the whole weight, situated in the centre, is sustained 
by levers in one direction only, aud where, consequently, the rupture 
of a single line of braces must be attended with the collapsion of the 
whole mass and its unrestrained precipitation to the earth. 

To complete this survey, we will only add one more objection, 
which, though we have placed it last, is by no means the least charac- 
teristeric of those to the charge of which Mr. Henson’s plane, in its 
present form, is liable; we mean the obstacle to its rectilinear motion, 
arising out of the exaggerated inequality of the forces which it is 
calculated to develop in its progress. If the opposite sides of the 
suspending plane be in any way productive of different amounts of 
resistance in passing through the air, (and no precision attainable by 
art can prevent this conclusion in some degree,) this difference acting 
continuously and through the intervention of a lever of 75 feet ia 
length, will create a re-action destructive of the regularity of its pro- 
gress, which it will require the application of considerable powers to 
be able effectually to counteract. Supposing, for instance, (what may 
inevitably be apprehended,) that a dislocation or distension of any of 
the numerous bracings by which the rigidity of the plane is to be se- 
cured, should occur on either side of the machine more than on the 
other, an alteration in the obliquity of the presentation of the sides 
must ensue, and a disturbance of the equilibrium of resistance, which 
if it be only equivalent to ten pounds (aud at the rate of 240 miles 
an hour, the perpendicular resistance upon a single square foot of 
surface, would be equal to 285 pounds) at the distance of 75 feet from 
the centre of motion, would influence its course with a diversion 
equivalent to a pressure of 750 pounds, and acting continuously, oc- 
casion a constant tendency to move in the circumference of a circle, 
only to be resisted by a rudder of suitable dimensions; to the mani- 
fest retardation of its speed, and the consequent expenditure of a 
considerable amount of power. 

Why Mr. Henson should have fixed upon this form for the con- 

struction of his suspending plane, we cannot pretend to surmise. All 
we can say is that, if it has been designed with a view to preserve 
any analogy with the bird whose wings appear to be similarly ex- 
tended in flight, the design is founded ina mistake. The bird re- 
quires its wings to be laterally extended, that they may operate to 
the greatest advantage in effectuating its propulsion through the air. 
This purpose, however, in Mr. Henson's plan, is intended to be an- 
swered by another expedient; namely, the revolving vanes. To re- 
tain the form after the purpose has been superseded, is to defeat not 
to sustain the analogy designed. 

We have not stopped to examine the various modifications which 
have been proposed in different quarters by way of improvement 
upon this part of Mr. Henson's machiae. Two only of these mo- 
difications we would particularize, because they have emanated 
from, or obtained the sanctior: of, one justly celebrated for his scien- 
tific attainments, and especially in matters relating to the present 
subject: the firet consists in doubling the amount of surface, by 
placing ¿wo planes, one over the other; and the second, in the adop- 
tion of a conical or curved surface, as it were sunk a little in the 
middle, instead of one perfectly plane, with a view to escape the os- 
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cillations which are otherwise apprehended to ensue. With regard 
to the former of these, there is no doubt the conception is just; but 
a closer consideration shows it to be impracticable. We have no 
hesitation in declaring that it would be absolutely impossible to con- 
struct two planes of sufficient magnitude, sufficiently remote from 
each other to allow them to be freely impinged upon, with sufficient 
strength to maintain that position so completely as to form but one 
object with reference to the power by which it is to be moved, con- 
sisteotly with any thing like the lightness that would be necessary to 
qualify it for the purposes of mechanical flight. With regard to the 
second, if it is meant to propose as a model the plan, of which a 
sketch is given in the number of the Mechanic's Magazine for the 
Sth of April, the same objection would apply. It would be quite im- 
possible to construct it, or anything like it, of the proper size and 
strength, within the limitation of weight required by the essential 
conditions of the case. To which we would add, that we are inclined 
to consider the provision itself uncalled for. If a plane could be con- 
structed uf any form sufficiently light and large to serve the purposes 
of flight, it would be difficult to prevent it from assuming of itself a 
form analogous to that proposed. But we are, moreover, sceptical as 
to the properties ascribed to it, and the advantages which it is said to 
hold out. The freedom from oscillation which bodies of that form 
are stated to display in their progress through the air, and for the il- 
lustration of which we are referred to the case of the shuttlecock, 
we conceive arises partly from the additional distance of the centre 
of gravity below the plane of suspension, (which its form obliges, but 
does not restrict,) and partly from the diminished resistance it offers to 
the descent; no very great recommendation, one would suppose, 
where that propensity is the main difficulty to be overcome. But, in 
truth, the simplest form in all these cases is the best; and if a circular 
or elliptical surface cannot be made to answer the purpose required 
of it, it will be in vain to seek for it in a more elaborate construction 
or a more complex form. And thus much for the suspending plane. 

If. The next in order of the parts of Mr. Henson’s aerial apparatus 
which we have proposed to discuss, are the controlling appendages or 
fan-like expansions, the purposes of which are, as we are given to 
understand, to regulate the vertical and horizontal movements of the 
machine, and present an obstacle to the oscillations to which it is ex- 
pected to be subjected in its course. And first with respect to this 
latter purpose, the appropriate instrument of which is a vertical web 
of considerable superficial dimensions, extending from the front to the 
back of the machine, bisecting the suspending plane, the mode by 
which it is designed to operate is, we presume, by the resistance to 
its displacement, which it would experience in the re-action of the 
surrounding air. Now this resistance, be it observed, is entirely in- 
dependent of the particular position of the resisting surface, and 
would have been equally attainable, had it been horizontally instead 
of vertically displayed; in other words, had the projector, instead of 
appropriating to that end a special instrument, made an equivalent 
addition to the suspending plane. To this must be added, that by a 
vertical arrangement, an opposition is afforded to the oscillations, 
which tend to occur in one direction only; whereas, had the latter 
alternative been adopted, all the oscillations which could occur would 
have been equally provided against, while at the same time additional 
efficacy would have been conferred upon that part of the machine 
where it is most required. To have devoted a large, or any portion, 
of his resources to the accomplishment of a single purpose, and that 
of doubtful and secondary importance, when it might have been made 
equally conducive to another, and that most exigent and essential, 
argues a great neglect of economy in those particulars in which its 
unqualified observance is absolutely necessary to success, and a disre- 
gard, to say the least, of those priuciples upon which the operation 
of the chief members of the machine depends. It is exactly as if a 
person baving only two horses, and a carriage which their united 
efforts were but just sufficient to move, were to keep one of them 
always in reserve, for the purpose of attaching it behind occasionally, 
when the carriage was going down a hill. 

By the intervention of the second of these controlling appendages, 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


189 


we are likewise informed, is to be governed the ascent and descent of 
the machine in its onward course, and the mode in which we are 
given to understand this is to be effected, is by some disposition of it, 
similar to that of the tail of a bird, enabling it to regulate within 
certain limits the horizontal inclination of the suspending plane. 
Now in respect of this, the least we can say is, that it is an expedient 
equally unnecessary and inapplicable with the preceding, The posi- 
tion of a plane suspended £z equilibrio, is a matter so readily affected, 
that he must have strange notions of the conditions of the case, who 
conceives it necessary to make a provision for the purpose in an ex- 
tensive and cumbrous apparatus. It is not in fact by any modification 
of construction or application of special machinery that the object in 
view is necessarily or properly to be accomplished; but by a dispo- 
sition of the appended weighteqnally simple and secure. <A few 
shovels full of coal thrown from the front to the back of the fire, or 
the transfer of any of the aerial passengers from one part of the car 
to another, would at any time effect a change in the position of the 
whole floating mass, far more necessary, indeed, and difficult to guard 
against than to accomplish; and from the smallness of the angle of 
inclination, more than sutticient for the purposes which could ever in 
that behalf be required. For it is not, in truth, by any such modifi- 
cation of the position of the suspending plane that the ascent and 
descent of the machine is to be properly governed, but by a modifi- 
cation of the force with which it is propelled. The suspension of the 
machine ¿n transitu, being the result of the development of a certain 
amount of resistance in the air opposed to gravitation, which resist- 
ance varies with the rate, and consequently with the force under 
which it is generated at a given angle, the conditions of this suspen- 
sion, affecting the level of the machine's course, follow the exercise 
of this power; so that having a force equal to the propulsion of the 
machine at its highest elevation, its reduction to a lower level is the 
natural and simple consequence of a reduction in the energy of the 
force employed, and vice versé; any modification in the obliquity of 
the plane which might he necessary to second this movement, being 
more than sufficiently attairable by the occasional dispositiou of the 
appended weight as before explained. 

But the adoption of this device, sufficiently extravagant, even if 
conceived with a just notion of its effects, becomes doubly preposte~ 
rous, when viewed in the light of a contrivance, uot only unnecessary 
and inapplicable to the purposes for which it was intended, bnt abso- 
lutely producing its effects in direct contravention of the anticipated 
results of its operations. For what are the consequences of the mo- 
dification in the obliquity of the suspending plane; to be brought about 
by the agency of this caudal appendage, as described by Mr. Henson, 
in the specification of his machinery, and inconsiderately adopted by 
all those, without exception, who have taken upon themselves the 
office of enlightening the public upon this interesting subject? To- 
tally overlooking the circumstances upon which the actual suspension 
of the machine depends, and regarding it as it were a body endowed 
with the power of following with equal facility any course towards 
which it might happen to be directed, all alike concur in considering 
the disposition of the inclined plane as giving (so to speak) the cue 
to the appended body; so that having attained an elevation in the 
bosom of the air, all that is necessary to increase that elevation is to 
augment the angle of inclination, and, vice versd, to diminish the ele- 
vation, it is only requisite to decrease the inclination of the sus- 
pending plane. Now the whole of this reasoning is false, and the 
consequences in fact directly contrary to what they are here repre- 
sented. So far from the direction of the plane indicating and con- 
trolling the course of the machine in the way described, paradoxical 
as it may appear, the modifications in question would be productive of 
exactly opposite results; as will be evident to those who consider the 
conditions upon which the support of the plane in transitu is really 
dependent. The resistance developed upon the under surface of the 
plane and resolved in a direction opposed to gravitation, which is the 
true grounds of its support, following the ratio of the squares of the 
sines into the cosines uf the angles of inclination, while the horizontal 
resistance, which is the measure of its propulsion, varies as the cubes 
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of the sines of the same angles, any alteration in the obliquitv of the 
plane must affect the latter more extensively than the former, aod 
determine a balance in favour of that condition which is most in con- 
formity with the change; if it be to diminish the horizontal resistance 
(which is the result of a diminished angle of inclination), increasing 
the relative effects of the vertical, which is the medinm of support; 
and if to increase the horizontal resistance, (which is the consequence 
of augmenting the inclination) to disparage the vertical resistance, 
and incontinently subtract from the ascensive powers of the machine. 
Accordingly, therefore, if the machine be progressing with a given 
force, and it be desired to rise, this result will be accomplished by 
reducing the inclination of the suspending plane, and on the other 
hand, if the angle in question be enlarged, it will immediately begin to 
descend; the rate in the former instance increasing and in the latter 
diminishing with the alterations in the obliquity of the plane, and the 
accompanying alterations in the level of its course. 

With regard to the remaining purpose of these controlling appen- 
dages, corresponding to the horizontal steerage, of the aerial vessel, 
but little needs to be observed. Having no forces to contend with 
which operate to favonr one direction more than another, except such 
as may arise from the unequal resistances occasioned by the opposite 
sides of the machine itself, any amount of artificial resistance beyond 
what is thus indicated, if properly applied, is sufficient to give a pre- 
ponderance to any course which may be chosen; the only advantage 
of a more liberal supply being in the limitation of the space within 
which it enables the aeronaut to effectuate his purpose—an advantage 
of no great consideration in the abundant regions of the sky. 1n this 
respect the case of the aerial machine is most favourably distinguished 
from that of the ship at sea, pursuing her course under the influence 
ofthe wind; where the force by which she is propelled being fre- 
quently oblique, and in a sense adverse to the direction of her ronte, 
she requires a given power, not only to obtain a course but to keep it, 
and the conditions of which are governed by those of the force to be 
opposed. 

It only remains to observe, in answer to the objections of those 
who imagine that, in the tenuity of the medium, exists an im- 
pediment to the efficiency of the rudder, that these objections are 
founded upon an imperfect consideration of the principles of the case 
involved. "Phe impediments to the efficiency of any instrument are 
equally dependent upon the obstacles to be overcome as the means of 
overcoming them. Where these arise ont of the same conditions, 
there can be nothing in the conditions themselves to influence in 
either way the success of its operations. And this is the case exactly 
with respect to the guidance of the aerial machine by means of the 
rudder. The obstacle to be overcome and the means of overcoming 
it are the same—namely the resistance of the air; in proportion as 
the weakness of this condition operates to disparage the powers of 
the rudder, in exactly the same proportion does it operate to dis- 
parage the forces by which the action of the rndder is opposed. 

HI. We now proceed to examine the third subject of investigation 
which we proposed to ourselves in the outset; namely, the revolving 
apparatus, by the reaction of which the impetus is to be maintained, 
which is to determine the progressive motion of the machine. These 
instruments may be most snccinctly described as both in form and 
operation resembling the rotatory portion of a windmill, only con- 
sisting of siz arms instead of four, about 10 feet long (the breadth not 
stated) and inclined to the plane of their revolution at an angle of 
45 degrees. Being two in number (one on each side of the centre of 
gravity) in the same plane, and facing the direction of the intended 
route, that part of the resistance they are caleulated to generate by 
their forced rotation which is perpendicular to the plane in which 
they revolve, becomes available to the propulsion of the machine, and 

constitutes, in fact, the measure and the means of its success. As it 
is clear, by the obliquity of the impact a certain quantity of the force 
which is developed becomes resolved in directions not favourable to 
the object in view, before any thing can be pronounced with certainty 
as to the efficiency of the means at command, it mnst be determined 
how much of these means is really turned to account—how much is 
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realized and how much lost in the process by which it is conveyed 
from the source to the object upon which it is intended to act. 

In determining the efficiency of any system of impinging planes, 
there are three elements concerned in the constitution of the force 
developed, which require ta be considered—the angle of inclination, 
the number, and the size of the impinging surfaces, 

Of these elements there is one only the actual amount of which is 
independently determinable—we mean, that does not regard the other 
conditions of the case, but has its maximum effect assignable with ree 
ference to itself alone—and this is the angle of inclination. Whatever 
this be that may be found to be best suited to the purpose, it will still 
continne to be the best under all modifications of size and number, 
rate of motion and condition of medium, which may happen to charac« 
terize the case. Now this angle, (that whereat an inclined plane is 
calculated to develop the greatest amount of resistance at right angles 
to the direction of the impinging force,) has been already determined, 
both by mathematical induction and actual experiment, in a strictly 
analogous case; namely, that of the windmill, in which the conditions 
both of the object and of the means are precisely the same: for it will 
not be considered to constitute any difference, whether the plane be 
impelled against the air or the air be directed to act against the 
plane. In both cases the object is to develop the greatest amount of 
atmospheric resistance at right angles to the direction of the impact; 
and the angle at which this is complete has been established to be an 
angle of 54° 44’. The arguments, both mathematical and experimental 
by which this conclusion has been sustained, may be found in most 
works upon pneumatics; bnt we abstain from quoting them here, 
because we have a shorter way, and more open to the comprehension 
of the general reader, by which the same is ascertainable, and which, 
moreover, by the almost perfect coincidence it presents with the ree 
sult deduced from other sources, serves at once to illustrate and con- 
firm the correctness of the general inference. We have already had 
occasion to observe that the ratio of the degrees of vertical resistance, 
developed by inclined planes moving horizontally, (which is exactly 
analogous to that the conditions of which we are now investigating) 
follows the ratio of the squares of the sines into the cosines of the 
angles of inclination, Accordingly whatever be the angle of which 
the sine squared, multiplied by the cosine, is the greatest, the same 
must also be the angle most favourable for the production of the re» 
quired resistance. This actual computation enables us to fix af 
54° 46', differing only by ¿wo minutes from that otherwise assigned 5 
as any one who pleases may verify for himself by consulting a table of 
natural sines, and applying the test to the corresponding sioes and 
cosines of the angles, differing only by one minnte on eitlier side, 
iaking four places of decimals in the estimation of the quantities 
concerned.? By what process of reasoning Mr. Henson was led to 
adopt, for his impinging vanes, an angle of 45° we cannot presnine to 
conjecture ; unless, observing that iu the opposite conditions of perfect 
parallelism and direct uniformity of plane, answering to the angles 
of 90? and 0°, no available resistance at all was generated, he came 
to the conelnsion that the proper resting place was the half way house 
between. Be this how it may, by assigning an angle of 45° as the 
inclination of his impinging planes, he has exactly sacrificed one twelfth 
of the whole amount of his resources, as may be seen by comparing 
the sines squared multiplied by the cosines of the angles of 45° and 
54° 40’ respectively, which are subjoined in the note below. 

With regard to the two remaining elements of the case referred to, 
the number and size of the impinging planes, the amount of their 
effects in action being not only governed by an indefinite power of 
arrangement (oeing themselves unlimited in extent by any specific 
terms), but moreover, (in theory at least) entirely subject to the influ- 
ence of another condition—the rate of their operation, it is clearly 

3 The products of the sines squared multiplied by the cosines of the ane 
gles of 54° 5’, 54° 40^ and 54° 47', are respectively 38483, -38488, and 


:38477; whence it is apparent that ihe Zurming point is the intermediate 
angle. 

* The sines squared multiplied hy the cosines of the angles of 15^ and of 
54° 46’ are respectively 92317 and 38488, which is very nearly in the ratio 
of 11 to 12. 
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impossible precisely to define the actual quantities or proportions of 
each which are calculated to produce the greatest amount of resistance 
available to the purpose in view. But though we are thus precluded 
from appointing any specific terms to the size and number, in like 
manner as we have been able to do with respect to the obliquity of 
the impingiug planes, yet are there certain considerations by which 
these conditions are affected, and under which a rough estimate may 
be formed of their efficiency or aptitude to perform the work assigned 
tothem. "These considerations are drawn from the properties of the 
medium, and the obligations of speed imposed upon the aerial vehicle 
by the already stated exigencies of its support. It is well known and 
easily conceivable, that when surfaces of any specific dimensions are 
set in motion, a disturbance of the equilibrium of the density of the 
air must ensue proportioned to the extent and speed of the impingiu g 
planes. Now if the system of planes by which this disturbance is 
effected, should be so constituted as that they come in succession into 
the same or adjacent portions of the atmosphere before this equilibrium 
shall have been restored, they no longer operate in or act npon a me- 
dium of equal resistance to that by which the other conditions of the 
case are governed, and upon the hypothesis of which their own effec- 
tive power lias been calculated; and in fact, if this state of things be 
extreme, so that either by reason of the proximity of the planes or the 
rapidity of their succession, they pass over the space allotted to them 
in the same or less time than the air takes to rush into a vacuum (which 
is at the rate of about 1339 ft in a second) they would no longer have 
any medinm at all to act upon, and consequently be productive of no 
amount of reaction, however great their number or their size. To 
mitigate these consequences there are two modes of proceeding; 
either to increase the distance between the planes, or to diminish the 
velocity with which they are impelled. Now to the latter of these 
we are precluded from having recourse by two considerations ; first, 
by the general consideration that, as rate is the condition of impact 
upon which the actual amount of the resistance of a given plane en- 
tirely depends, to subdue the rate is to impair the efficiency of the 
machine essentially and without regard to any particular disposition 
of its parts; and, secondly, because a rate of motion the highest, pro- 
bably (if not indeed higher than any) that will be found attainable, is 
required by the condition of rate assigned to the aerial vehicle itself , 
which rate must at all events be equalled by that of the instruments of 
its propulsion; for it requires no great process of reasoning to perceive 
that by no appointment of propulsive machinery can a body be in- 
dued with a greater rate of motion than that at which the propelling 
agents are themselves proceedings so that it will be readily admitted 
the contemplated relief cannot with propriety be expected from the 
diminished speed of the impinging vanes. To increase the distance 
between them is therefore the only available means of sustaining the 
propulsive energy of the revolving apparatus, which in a construction 
of prescribed dimensions can only be accomplished by restricting the 
number; and the only question that remains for our discussion is, 
whether this condition has been sufliciently regarded in the plan be- 
fore us. Now this question can be answered satisfactorily by refer- 
ence to experiment alone; to experiment, with the particular machine 
in the process of its construction, or to general experience in ope- 
rations of tlie same description. To the former of these, of course, 
we have no means of referring, but to the latter we have happily 
some pretensiops; and in accordance with that experience, we have 
no hesitation in alleging a very great redundancy in the number of the 
impingiug vanes in Mr. Henson's propelling apparatus, viewed with 
reference to the special object for which they are designed. Indeed, 
so convinced are we of the prejudicial influence wbich even oze su- 
perfious member in a system of revolving vanes is calculated to exer- 
cise over the effective product of their impact, that we feel quite 
assured that had the number of arms been but éhree or even two, in- 
stend of six, in each compartment, they would have realised under 
the prescribed conditions of the case, a very superior amount of at- 
mospheric reaction; perhaps the greatest that with an equal amount 
of surface it would have been possible to have accomplished. We 
know that to this it may be answered, that in truth the modifications 
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alluded have been tried, and that it was not until the superior efficacy 
of the larger number had been attested and approved, that the pre- 
sent arrangement was ultimately adopted. But before we admit any 
force to this conclusion, we must be satisfied that the experiments 
upon which it is based, embrace all the modifications to which the 
conditions of the case are liable ; that not only has the proper angle 
of inclination been equally retained throughout, but that the efficacy 
of the machine has been tested in all cases at its «¿most speed, and 
subject to an equable distribution of surface according to the varying 
circumstances of the case; for there is no doubt that with a subdued 
rate of motion a larger number of the Z4Ee planes will produce a 
greater amount of resistance, or that a larger number of planes will 
produce a greater amount of resistance than a smaller number of the 
same planes, where the rate of their motion is not such as to require 
an augmented interval between them to preserve the integrity of the 
resisting medium. 

And here, in concluding this branch of our investigations, we 
would just briefly warn our readers against a very common and falla- 
cions mode of regarding the operation of this particular sort of in- 
strument, (which may not inaptly be termed the “aerial screw,") by 
which many are led to overlook or reason away the obstacle here set 
forth to its success; namely, that this obstacle, arising from a rapid 
action of the parts in a circumscribed space, would be avoided by the 
anticipated result of the operation—the progress conferred upon the 
machine—whereby they would be constantly introduced into fresh 
portions of the resisting medium ; in other words, that the ultimate 
snecess of the undertaking will be an efficient means of removing the 
difficulty by which that success is mainly threatened. The argument 
is absurd to a degree. It is a petstio principii of the most flagrant 
character; hecause, not only is the insnfliciency of the grounds of the 
progressive motion of the machine (the impoverishment of the me- 
dium) here set forth as the thing to be cured by the result of its own 
operation, but, the truth is, the very progress of the machine, apart 
from the operation of the vaues, is itself à main contributer to that 
deficiency, the effects of which it is expected to repair, in the with- 
drawal of the medium by the advance of the body within it, imposing 
fresh obligations of speed upon the agents of its propulsion to enable 
them to realise the prescribed amount of resistance. It is an argu- 
ment not merely in a circle, but (if we may be allowed to coin a figure) 
in a spiral, in which the premises are rendered even Jess consequen- 
tial by the conclusion which they are intended to support. 

We have now left, of the questions we originally proposed to con- 
sider with reference to Mr. Henson's scheme of flight, the power by 
which the parts are to be indued with motion, and the principle upon 
which a first impetus is expected to be acquired. The insufficiency 
of the one and the fallacy of the other we purpose to expose in our 
next number. 


NEW FLAX MILL AT CASSANO D'ADDA, IN LOMBARDY. 
(With an Engraving, Plate FII) 


WE give in this number a plate showing a perspective view of the 
Flax Mill at Cassano in Lombardy, erected under the immediate direc- 
tion of Mr. Albano, C. E., of London, and which at present is exciting 
mnch attention on the continent. To us it has additional interest, as 
attesting the wide diffusion of English industry, the whole of the mill- 
wright work having been supplied from the works of Mr. W. Fairbairn 
of Manchester, after the designs of Mr. Albano. It serves ta show 
at the same time the field of employment open to the English manu - 
facturer, and the resources available to foreign enterprise, who are 
thus able to carry out their own plans, and to profit by the proficiency 
and talent of the best factories in the world. 

The following description of the manufactory we extract from a 
report of Giulio Sarti, the government engineer, who with his col- 
leagues surveyed the building at its completion, on the 31st of De- 
cember last. 
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“The general plan of the manufactory consists of three buildings 
a large one in the centre containing three floors, and two lateral of 
iwo floors each; one of the small buildings serves to deposit and to 
prepare the raw materials, the centre one for the spinning, and the 
third for power-loom weaving. This separation into three buildings 
is requisite, by the diversity of the processes to be worked, which 
could not be mixed together in a single building. The ground floor 
of the whole bnilding contains an area of nearly 10,000 square feet, 
and are constructed fire-proof; of this, the main building is formed of 
two rooms, with a central staircase, the interior dimensions of each 
being 90 feet in length and 45 feet in breadth, with I6 columns in 
two rows, 14 feet in height, of granite shafts and cast-iron Doric 
capitals, supporting cast-iron beams, aod brick vaults. The first floor 
is formed of two rooms with cast-iron columns 12 feet 6 inches in 
height, with tasteful Egyptian capitals, and a floor above it, 12 
feet high, in the roof of which advantage has been taken to 
make reel rooms, which are very convenient in a large manu- 
factory. In consequence of the superior arrangements of the building, 
itis capable of containing S000 spindles. The motive power of the 
whole manufactory is an hydraulic breast wheel, worked by water 
taken from the river Adda, which runs through the building, and has 
a fall of 9 feet; this wheel is a stupendous piece of mechanism, fit 
for a model to any manufacturing establishment of the kind. It is 
16 feet diameter and 21 ft. wide, the whole of cast and wrought-iron 
of about 36 tons weight; she takes and discharges the water with the 
most perfect regularity : on each side there is a large tooth segment, 
each working a pinion, which transmits the motion to the three dif- 
ferent buildings. The regular speed of the wheel and transmission 
of motion are regulated with true perfection, and the mode in which 
ihe fixings and supports are fastened to the buildings is such as to 
guarantee their position unalterably. 

* The cast-iron sluice, which admits water to the channel, prevents 
anything floating into the wheel; the cast-iron cistern and shuttles, 
(which supply the water to the wheel, according to the greater or less 
number of machines at work,) together with the speed of the wheel, 
are regulated by a centrifugal governor; the elevating machines 
which carry the whole work from one floor to the next above it, the 
means to supply the boiler with water, and the fire-pump in case of 
fire, &c., are all improvements which manifest the snperiority of 
such an establishinent. 

* The spinning machines were chosen after mature consideration, 
among those possessed by the most celebrated spinning establishments 
in Europe, that can give in the greatest quantity and finest work, and 
among these, the preparing ones are admired for containing the most 
recent improvements.” 


We regret that a misunderstanding arose as to the original designs 
of the machinery, in consequence of a letter signed 3. N. S. in our 
last number, wilfully misrepresenting the facts. On the present oc- 
casion we beg leave to call attention to the following correspondence, 
fully asserting and confirming Mr. Albano’s claims, which ought never 
to have been disputed. 


Sir—My attention has been drawn to a communication signed S.N.S. in 
the last number of your interesting Journal, page 181, relating to the Flax 
Mill at Cassano in Lombardy, in which the anonymous writer commences 
by attributing to you a slight mistake, hy stating in a preceding number, 
at page 143, that Mr. B. Albano, C. E. of London, was the erector of the 
works, in order to subjoin the gratuitous assertion, that Mr. Albano was the 
superintendent nf the building of that mill, whilst the mechanical work, mill- 
gearing, &c., were solely coastrncted by Mr. W. Fairbairn of Manchester. 

In the name of justice, Sir, which has been scandalously invoked by S. N. S. 
in utter disregard of truth, (and as Mr. Fairbairn promptly wrote to Mr. 
Albano, saying “ / beg to state, that Iam in no way connected with such a 
communication, nor do I know anything of the writer") 1 beg to submit to 
you a short account of the real facts of this case, in which l have been acting 
as agent iu this enuntry for the proprietors of thesaid mill, and consequently 
1 am fully qualified to place all parties in their right position. 

As far back as 1839, 1 have been commissioned by the director of the said 
Proprietors, to procure of several professional gentlemen in Belgium, Leeds, 
and London, information and estimates for the construction of a flax-mill, 
and to that effect I applied also to Mr. B. Albano, who furnished full par- 
ticulars, His plan and report having met with the sanction of the directors, 
l was further requested to send Mr. Albano to Milan, in order to 
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survey and fix oo the proper site for the establishment, which he did, on the 
express condition, that the direction and execution of the whole work should 
be entrusted to him without any interference, and accordingly he completed 
ia Milan the required plans, and obtained full sanction thereto, with ample 
power to execute the work according to his own design. 

This preliminary will, I trust, he sufficient to contradict the first part of 
S. N. S.'s assertion, and I can easily prove the second part equally wrong, 
when I inform you that upon Mr. Albano's return from Milan, specifications 
of the required millwright work were sent out to several maoufactories in 
London, Manchester, and Dundee, for their estimates, and on Mr. W. Fair- 
hain calling at Mr. Albano’s office, the plans were shown to him, in my 
presence, to which he suggested some orgauic alterations, but on Mr. 
Albano's observing that they would increase the expense, and be otherwise 
ubjectionable, were soon set aside, and Mr. Albano, then proceeding with 
his own plan, in all its details, chose, with due regard to perfection and eco- 
numy, to give the order to Mr. W. Fairbairn. 

To that effect a contract was entered into, the first clause of which stands 
thus: * With the sanction of B. Albano, Esq., C. E. Directing Engineer of 
thesaid Company, &c., the machinery coutracted for in the present agree- 
ment will comprise the following articles of millwright work, &c., for the 
organization of the flax and hemp mill of the said company, now in progress 
of construction at Cassano in Lombardy, under the immediate direction of the 
said engineer, B. Alhano. The whole of the following millwright work appa- 
ratus, &c., are to be executed strictly according to the disposition shown, and 
dimensions marked, jo Mr. Albano's drawings, Nos. 1, 2, 3, 4, 5, 6 and 7, 
and the following specification respectively signed by Mr. W. Fairbairn, 
contracting party, and the above engineer.” 

The mere quotation of the clause demonstrates, that the merit of the 
designs for the whole machinery alluded to belongs solely to Mr. Albano, and 
I may further add, that the whole design is different from the mode gene- 
rally adopted by Mr. W. Fairbairn in constructing mills, as the architectural 
style, proportions, &c. of the buildings, and arrangement of the water wheel 
and machinery, are essentially originat and distinct, erected under Mr. 
Albano's immediate direction, and pronounced hy the body of Government 
engineers (whose report of their official inspection of the mill 1 beg to 
enclose) to be replete with great ingenuity, and conferring the greatest credit 
to the directing engineer. 

The dircctors likewise, highly satisfied with his ability, energy, and per- 
sonal assistance, from the commencement to the last, testified their gratifica- 
tion on the starting of the mill by presenting Mr. Albano with an elegant 
and valuahle gold snuff box, bearing an inscription to that effect, and in- 
trusted to his care fresh extensive orders. 

Having so much trespassed upon your indulgence, I shall trust to your 
kind desire to do justice to all parties, the insertion in your publication of 
this statement of uncontrovertible fact. 

5, White Hart Court, City, 

May 22, 1843. 


Your obedient servant, 
Henry PAGANI. 


Sin.—My attention has been directed to a letter signed S. N. S. in your 
last Journal, wherein it is stated that Mr. Albano, C. E. had appropriated to 
himself nearly the whole, if not the whole of the merit belonging to the 
erection of the Flax Mill at Cassano. 

Now, in justice to that gentleman, I beg to state, that 1 know nothing of 
the writer of the letter above allnded to, and althongh I may have assisted 
Mr. Albano in the mechanical arrangements of the mill, 1 must nevertheless 
disclaim any connexion with the original project or designs which were ex- 
clusively his. 

l am, Sir, 
Your very obedient servant 


Manchester, May 17, 1843. W. FAIRBAIRN, 


SUBSTITUTE FOR GLAZED FRAMES IN liOTBEDS. 


In the Rheintandische Garfenzeifung is described a substitute for the 
glazed frames of hot-beds and green-houses, which deserves the attention of 
florists. Instead of glass the frames are covered with a fine white cloth of 
cotton. In order to render this more transparent, and enable it to resist 
moisture, it is covered with a preparation, the ingredients of which are four 
ounces of pulverised dry white checse, two ounces of white slack lime, and 
four ounccs of boiled linseed oil. These three ingredients having been mixed 
with each other, four ounces of the white of eggs, aud as much of the yolk, 
are added, and the mixture is then made liquid by heating. The oil com- 
bincs easily with the other ingredients, and the varnish remains pliable and 
quite transparent. The expense of a forcing bed arranged in this manner is 
inconsiderable, and it yields at the same time many other advantages. Such 
a hot-hed needs not the anxious attention required by the ordinary one 
covered with glazed frames. During the strongest rays of the mid-day sun 
they da not require any particular covering or shade; the atmosphere therein 
preserves a nearly equable temperature almost the whole day, and requires 
only to he changed from time to time, according to circumstances, If such 
a bed is provided with a soil of horse-dung, and a proper thickness of some 
fertile, finely sifted heath mould is spread thereon, layers of all sorts of 
flowers, early vegetables, and other plants, may be reared from seeds in it. 
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CANDIDUS'S NOTE-BOOK, 
FASCICULUS XLIX. 


“ 1 mnst have liberi 
Withal, as large a charter as the winds, 
Ta blow on whom 1 please.” 


I. Many others besides myself have, no doubt, frequently been not 
a little disappointed, on finding how very poor a building, that has 
promised tolerably well dnring its progress, has eventually turned out 
to be. So long as it was encumbered with scaffolding, and nothing 
could be made out distinctly, there was room for the imagination to 
work upon it; but when all is cleared away, then also does the po- 
verty of the design become exposed to view—all faults and defects 
become apparent; and perhaps you find that when completed, the 
structure is altogether wufinished. Yet “finish” is one great secret— 
and truly a far greater secret than it ought to be, in architectural 
composition. Nor is “finish” to be confounded with decoration, for 
there may be the first with little of the latter; and a very great deal 
of the latter, with nothiog at all of the first. Without finish, deco- 
ration generally looks trumpery and meretricious, and what is in- 
tended for simplicity, shows no better than inconsistent parsimony, 
and therefore shabby meanness. In fact, finish is essential to simpli- 
city; and of this, Grecian architecture might long ago have con- 
vinced us, had we studied it in an artist-like spirit, instead of merely 
consulting its orders as so many patterns of columns. One rule worth 
a hundred of those usnally given in architectural books, is, never at- 
tempt a higher degree of decoration than you can finish up to in 
every respect; since otherwise, do as mucli as you will, the ensemble 
will always be unsatisfactory. There may be both tasteful ideas aud 
beautiful parts—but they will be only parts, causiog by their very 
beauty all the rest to displease. Attention to what seem trifling matters, 
is a most important matter itself in architectural design, for it fre- 
quenily constitutes the chief difference betweev what is excellent and 
what is poor—between what is captivating and what is dull common- 
place. Yet because it happens to be what people call “ Only that,” 
little regard is paid to it, although the onlyness of it, renders the 
neglect of it all the less excusable. Oh! if we had but all the “only 
thats" which people give us to understand they could easily accom- 
plish, did they but think it worth while to attend to such trifles, how 
very superior we should become in art! 

I. Of opportunities in architecture there are two sorts—the most 
obvious and intelligible one, that of having a building to execute 
which affords some scope for design or the display of taste—the 
other, that of being not only permitted but encouraged to treat the 
subject con amore, and to satisfy oneself. To talk of an architect's 
being left to satisfy himself—though some, by-the-bye, seem to be 
very easily satisfied with themselves—may sound strangely to those 
who look upon him as little better than a tradesman—not as a profes- 
sional adviser in art, but a sort of apothecary, who has merely to 
make up their own prescriptions; nevertheless, it is so essential an ar- 
chitect should have snch liberty granted to him, that he who shows 
himself indifferent to it, almost forfeits the name of artist, showing 
himself to be little better than a mere hireling. Of course, this is to 
be understood grano salis, according to the circumstances and im- 
portance of the case; neither is it to be snpposed that employers and 
their wishes are to stand for nothing in the matter, as if it were of 
very little moment, whether they were satisfied or not. Let employers 
explain their ideas, and urge their own particular views, but let them 
also listen patiently to those of the artist himself, otherwise they 
show either that they more than doubt his capacity, or that they shrink 
from listening to arguments that may convict them of ignorance or 
of obstinacy. Architects themselves, on the other hand, might some- 
times profit by the hints and remarks of their employers, and should 
feel rather inspirited—certainly not discouraged, when they find their 
designs strictly scrutinized, instead ofall their merits being detected at 
a glance; in which latter case it may be presumed the merits are rather 
superficial and not very numerous. Excellently well it is observed by 
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Chateauneuf: “undoubtedly it is very pleasant to an architect to 
meet with an employer disposed to give him carte-blanche and per- 
mission to follow out his own ideas unrestrictedly ; vet it is still more 
delightful to meet with one, who instead of merely passively acquies- 
cing, assents from conviction, after deliberate study of the ideas sub- 
mitted to him, and from the lively interest he takes in them." 

Il, Whatever the Pecksniff’s may think of the matter, certain it 
is, that though the more obvious features of a style may be copied 
meclianically by any one, to give the true and the better spirit of the 
style itself requires an earnest study of it, and a kind of study which 
instead of being to be got out of books, must be brought to them. 
That such should be the case is rather consolatory than otherwise, 
since it proves architecture to have some pretensions to rank as a 
fine art, not only in regard to the works it produces, but to the mode 
in which it works. In architecture, very much depends upon conven- 
tional forms, and conventional as well as mechanical rules: yet though 
indispensable in themselves, rules are of little more than negative 
value: they instruct us to do just that which they can teach any one 
else to do eqnally well—and no more. They bring us np to the point 
where the many stick fast, and beyond which only the few can pass 
who possess within themselves that finer instinct called genius or 
talent. Though snch opinion may appear somewhat paradoxical, by 
no means does it follow that a building or design which exhibits the 
more direct and standard features of the style it professes to be in, 
gives us the spirit of the style itself; for instead of doing so at all, it 
may fail to manifest any of its better qualities, and of its latent powers 
may indicate nothing. Mere correctness and no more, is not much 
matter for boasting of, the merit attending it, whatever it may be in 
itself, being but a second-hand one. Much less is it any merit to be 
correct only in parts—in the commonplace features of the style pro- 
fessed to be followed, while everything else is all but in direct variance 
with it. 

IV. Professor Cockerell has been deaounced by Professor Pugin as 
the man “wot” paganizes in the universities, but there was another 
paganizing Professor before Cockerell at work in them—at least at 
Cambridge—namely Wilkins, the author of that mass of architectural 
mawkishness, yeleped Downing College, as which James Wlyatt's 
design would have been as good. Colleges are not built every day, 
therefore when an opportunity of the kind does present itself, it 
should be prized accordingly, and made the most of; yet it is lament- 
able to perceive how often some of the best opportunities have been 
converted into mere jobs. King’s College in the Strand is such an 
arrant architectural nullity, that its insignificance in that respect 
shields it from criticism, no one considering it worth while to ani- 
madvert upon or even mention so miserable a piece of design. 

V. Much as it is the fashion to talk about style and styles, we 
generally content ourselves with their mere rincings out—with sadly 
deluted, sickly watery stuff, that has neither flavour nor body init. Of 
such quality is most of our modern Avglo-Grecian, and our recent 
Early Eoglish. The original spirit is so weakened aud rendered so 
“ wishy-washy” by the insipidity ponred inta it, as to be scarcely 
perceptible. Yet such dilutions of style are palmed upon us as 
being quite pure and unadulterated, although they are so only inas- 
much as no other spirit or flavour of any kind has been infused into 
the style nominally adopted; the consequence of which is that we 
get only the purity of pure insipidity. 


Bavaria.—Monicu.—Tue Pomreran HovsEe.— We mentioned in our last 
the project of the King to erect a Pompeian Honse near his residence of As- 
chaffenburg. This plan advances towards realization; the directur of build- 
ings, Von Gartner, is instrueted to employ the drawings brought by Pro- 
fessor Zahn from Pompeii in 1839, for its construction, It was in this house 
that the beautiful painting on the walls was found, representing Achilles 
found by Ulysses amoag the daughters of Lycomedes; also the groups of 
fauns and bacchantes, on a blue ground; Hypolitus and Phaxdra, Ceres, 
Hygeia, Venus, and Adonis. Al! these will be carefully copied for the Pom- 
peian House at Asehaffenhurg, with the rich bronze altars, marbles, and in- 
scriptions fouod in the house of Castor and Pollux ; so that the visitor will 
find himself completely in the domus of an ancient Pompeian. 
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ARCHITECTURAL DRAWINGS, ROYAL ACADEMY. 


A change has taken place this season in regard to the Architectural 
Room, inasmuch as it has been removed to the “opposite side of the 
way,” that is, instead of being on the right, it is now the one on the 
left hand of the staircase; but as both rooms are of precisely the 
same size, nothing is gained by the change, in point of increased 
aceommodation, and in other respeets matters continue nearly iz statu 
quo; for we perceive no improvement whatever in the system of 
hanging the drawings, of which we have said so much on former 
occasions, that we are sick of the subject. Neither is tbere, we are 
sorry to be obliged to say, any improvement at all in the general cha- 
racter of this part of the exhibition—rather quite the reverse—an 
obvious falling off; and however it may be regretted, this will bardly 
be wondered at when we find that a very great proportion of those 
who have hitherto generally contributed to the attractions of the Ar- 
ehitectural Room, have this year sent nothing. 

The architects want old Soane among them again,to give them a 
fillip, for as to the present Professor of Arehiteeture at the Aeademy, 
the walls might exhibit a blank, it seems, for aught he cares. There 
was not a single design or drawing of any kind of his last season; and 
it is just the same now. We do not say that this is very greatly to 
be lamented in itself, but it is rather lamentable to fod that his 
example is now contagious. It has been followed by Barry, Basevi, 
Blore, Burton, Donaldson, Ferrey, Poynter, Salvin, 5. Smirke, Tite, 
Wild, and many others whose names do not immediately oceur to us. 
There is very little to inform us what has lately been done, or what is 
either actually in progress or about to be commenced. Among other 
things of the kind we had reckoned with some confidence upon seeing 
the design for the new Conservative Clubhouse, by Basevi aud 5. 
Smirke, nor is that by any means our only or chief disappointment, 
there being, among many others, the new Chapel Royal at Bueking- 
bam Palaee, which we are bound to suppose well worth seeing. We 
should like, too, to have found the design for the facade of the British 
Museum, which we are told is on the eve of being at length com- 
menced ;—how we should like the design itself is a different matter— 
we suspect, not very much; yet, at all events, Sir Robert Sinirke has 
had ample time for studviug it, and improving upon liis first ideas; 
nor ean he very well fail to be aware that architectural taste has un- 
dergone some change for the better withiu the last twenty or five and 
twenty years, and that consequently his onee admired *'elassical 
purity" is not likely to be at all relished— perhaps hardly endured 
now, but be in very great danger of being voted dull, frigid, and stale 
common-place, Sir Robert Smirke may be quite as able as ever he 
was—a rather ambiguous compliment, by the bye—but that wont suf- 
fice: what was talent yesterday, is not always looked upon as such 
to-day: if lie has been standing still all the while, others have not; 
and even the publie have now got a-head of him. Most numerous 
and ample have been tlie opportunities afforded him during his career 
—qnite equal, with one exception, to Barry’s; but he has frittered 
them all away; and instead of making, as the latter has done, archi- 
tectural gems out of small buildings—the Traveller’s Clubhouse, ? for 
instance—he has made large ones, very little in manner, and exceed- 
ing meagre in taste. This, however, is a sort of par parenthésc, which 
our readers are at liberty to skip, aud we therefore go on to say that, 
on the other hand, there are a great many subjects in the present ex- 
hibition that we could very well have dispensed with altogether, they 
being terribly stale, and withal, most unattractive as drawings. Who 
cares to look at a frame filled with such nothingness as a parcel of 
Corinthian columns, merely because they are MNT * The Temple of 
Jupiter Olympius” ?—or at an architectural bulletin informing us what 
was the exact state of the “Erechtheum” last summer? What pre- 
tensions, again, have such things as mere architectural portraits— 
views of buildings in the metropolis, and those tolerably well known— 
to be admitted into what professes to be an exhibition of original 
produetions, and which, if not strictly confined to them, ought at least 
to give us only unedited subjects? Excepticns might, perhaps, be 
allowed in particular cases, where a huilding that has never been sa- 
tisfactorily represented before, receives for the first time the attention 
it merits, and the want of positive novelty in the subject is amply 
made up for by tastefulness of execution as well as mere fidelity of 
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? Speaking of this smal) but certainly not least work of Barry's, the Poly- 
technic Review says, * A chaste specimen of the Italian style, the more it 
is examined the more it becomes the subject of admiration, and to some al- 
most of adoration. Barry has had the good tortune to have this monument 
described by the pen of one of the first architectural critics, by one who is 
no less qualitied for any task by the extent of his knowledge than the sound- 
ness of his judgment, and who has perhaps done more by his writings for 
EISE Son vt sound architectural principles than most men have by their 
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likeness. This, however, is by no means the case with such things as 
No. 1187, “Perspective View of St. Pancras Chureh,” or No. 1284, 
‘Interior of St. Martin's in the Fields." If we cannot bave what is 
much fresher and better, far rather would we meet here again with 
some of the works that have delighted us on former oecasions, and 
to renew acquaintanee with which would be refreshening. So impos- 
sible is it to discover any sort of system in the management of the 
architectural part of the Aeademy’s exhibitions, that we fairly eon- 
clude there is no system at all, but that the whole is left to “ Provi- 
dence” and the porters. That St. Peter is not one of them, is evi- 
dent enough, for had he the keys of the architectural room in his 
keeping, hardly would he admit such architectural Balaam and rub- 
bish as we have seen here hung up; not this season more particularly, 
but more or less every season. It would seem that any thing in a 
frame and glass will pass muster so long as room ean he found for it, 
or it serves to fill up an obstinate gap into whieh no other sized frame 
can be fitted :—which is by no means a very filing practice in itself; 
at any rate we would rather encounter a few blanks on the walls, than 
such prizes. It is really grevious to observe some of the Pecksniff 
things that are permitted to show themselves at the Academy, and 
there stare us full in the faee, unless good luck has so well managed 
both for them and for us, that they happen to be put out of sight. 
We could mention more than one or even two specimens of the kind 
in the present exbibition, but the authors of them would hardly thank 
us for calling attention to them, or feel flattered by coming in for 
such share of our notice. It is possible that some of the productions 
of this stamp may be in themselves meritorious, since they may be 
the works of mere tyros—the first essays of * tender juveniles," who 
have just learnt to make use of pencil and eompasses; but then 
sehoolboy exereises should be kept at home for home admiration, and 
not publicly paraded, at the risk of being pelted at. 

What seems not least of all strange to us is, that there should uni- 
formly be so many things, whieh professing to be mere designs or 
ideas, show themselves so barren of ideas—so devoid of any origi- 
nality either as to conception or treatment. In such eases, it is to be 
presumed, a design is intended as a display of talent, and to manifest 
what its author is capable of doing, provided opportunity be afforded 
him. To produce things of that kind merely’ to show average taste, 
and what, if quite as good, is not at all better or more striking than 
what has been done again and again before, and may be seen almost 
anywhere, is hardly worth while: nevertheless, we find that it is often 
done, for be the drawings themselves ever so satisfactory as such, 
there is very little thinking put into them. Of that description, 
however, there are very few designs this season—very little in the 
shape of Projects, or what professes to be merely ideal. 

Except that it is upon the whole less striking and attraetive than 
usual, it is difficult to say what is the charaeter of the present exhi- 
bitiou, or what class of designs predominate in it. Scarcely ever, 
indeed, is it possible to form any such general conclusions, or to judge 
which is the style in particular that seems to be hest treated; and 
this is in no small degree owing to the very great diversity of manner 
in execution, and the degree of ability displayed in it; for while in 
some instances things that are rather of mediocre quality in them- 
selves are rendered striking by the taste or spirit with which they 
are represented, others which are superior as designs, or at least con- 
tain superior ideas, are so indifferent as mere drawings as to seem 
altogether insignificant, more especially when seen along with others, 
and Tact judged of by the “ first sight” impression they make upon 
the eye. So far, then, an exhibition room is not the very best place 
of all for forming impartial comparisons, aud for judging of the intrin- 
sic arehitectural merits of the different designs. In order to do that, 
it would in faet be requisite that they should be all upon the same 
scale or very nearly so, all in the same style as to drawing and colour- 
ing, and moreover, what is not the least important matter, that they 
should all be to be seen equally distinctly. This last, it must be ad- 
mitted, is almost an impossibility, sinee, in order to be so seen, they 
must all be hung upon the same level, that is, just upon the “Zine? 
and that line would require to be a very “long yarn’’—about as long 
as the front of the National Gallery itself, to aeeommodate the num- 
ber of subjects we here meet with. Still some little more judgment, 
or common sense might be exercised than is done at present; and if 
the suitable aecommodation for them cannot be ohtained in proportion 
to the number of drawings, this last ought to be reduced so as to cor- 
respond in some degree, with the aecommodation. 

Of either Grecian or Roman design there is this year very little, 
though there is at least one of great merit, and all the more welcome 
beeause intended for execution, viz. No. 1290, “Interior of St. 
George's Hall, Liverpool,” J. L. Elmes. It is indeed a most noble 
specimen of Greco-Roman interior arehitecture, beautifully imagined 
in its general composition and arrangement, and tasteful and well 
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studied ia its details, so as to be perfectly homogeneous in character, 
and to combine sober grandeur witli richness, and with a far more than 
ordinary degree of picturesqueness and scenic effect also. The de- 
sign, moreover, engages entirely by its own merits, for though care- 
fully and ably executed, the drawing itself is not at all striking or 
showy, and has not even the ordinary allurement of colour to attract 
the eye to it. Not always is it that a public structure which is of 
imposing architectural character externally, presents a corresponding 
one within; but in this instance the whole will be of a piece, and not 
only as regards the degree of effect, but also the species of it. In this 
Corinthian hall, not only is the style of the exterior kept up in regard 
to the order and decoration, bnt also in regard to what is a happy 
novelty in itself, namely, the closing up the lower part of the inter- 
columns with ornamental screen walls. 

Of Grecian design we have another specimen in Nos, 1162 and 
1322, the former being “A south-west view of the mansion now 
erecting at Silverton Park, Devonshire, for the Earl of Egremont,” the 
other of the “ Central hall in it,” by J. T. Knowles. The first, being 
placed over a door, is unfortunately too high to allow us to see more 
than its general composition; for though the drawing itself is of con- 
siderable size, the architectural scale is but moderate. Speaking of 
the mansion, in the last No. of the Gardener's Magazine, Mr. Loudon 
says, “it is eminently classical, abounding in colonnades and porticos 
without a single vulgar feature externally;” and that there are co- 
lonnades and porticos we can plainly see, but that it is therefore 
“eminently classical" we will not decide, because we cannot make 
out the other features very distinctly, nor can we judge at all of the 
quality of the detail. The interior, Mr. L. informs us, he had not an 
opportunity of seeing, aad so far we have the advantage over him in 
some degree, being here shown what is, no doubt, the most striking 
part of the interior—perhaps is made rather more so than it ought to 
be. This“ Hall” is carried up the height of two floors, and on the 
level of the upper one has a peristyle of Corinthian columns. Taken 
by itself this arrangement is effective enough, though not particularly 
novel; but we are of opinion that the general design wonld have been 
more classical had the lower order in pilasters been omitted. We do 
not approve of the introduction of two orders, particularly of two such 
distinct ones as Doric and Corinthian, in interior composition. To us 
it generally seems to destroy that degree of unity which we naturally 
look for in an apartment, and to cause its sides to appear too much 
like external elevations. We think, too, that in the present instance 
the Doric pilasters carry with them an air of plainness that contrasts 
rather harshly with the richly decorated and painted ceiling. The 
best excnse, perhaps, for the introduction of them is, that they serve 
to divide the walls on which the upper gallery rests, into compart- 
ments, each of which is occupied by a large figure on its pedestal (ten 
of them in all, or five on each side). Though decoration has not been 
spared, it strikes us that there isa certain poverty of feeling and 
poverty of form—perhaps owing to the endeavour to obtain sim- 
plicity, in some of the separate parts; the doors, for instance, would 
have borne to be made more important and richer features. 

One of the principal subjects in the Grecian style is No. 1197, 
“Design for an alteration of the National Gallery by effecting, at a 
small outlay a more imposing elevation."—D. Mocatta. The “small 
outlay ” is somewhat questionable, nor is the alteration here suggested 
so satisfactory, upon the whole, as it might have been rendered by the 
outlay of a little—by which we mean a good deal more study upon it; 
still we think it would produce a decided improvement with regard 
to the portico and centre of the facade, bestowing on that part of the 
composition greater loftiness and also greater importance in other 
respects, though the dome is removed ; but that is a feature that can 
very well be spared, because while it contributes scarcely at all to 
give the front any dignity in regard to height, it is in itself as insig- 
nificant as it is tasteless. In order to increase the altitude of the 
portico, the columns are here elevated upon a podium added to the 
present stylobate, by which means their capitals are raised to the 
same level as the cornice now is, so that the entablature of the octa- 
style would clear that of the rest of the front. Thus the centre would 
be more conspicuously marked in the general outline, and the pitch 
of the pediment being somewhat increased, and bold acroteria and 
or of sculpture being placed above it, the augmentation as to 

eight would be considerable, at least as far as effect is concerned. 
Besides the embellishment just mentioned, the pediment itself is 
filled with senlpture; and it would, in our opinion, be a further im- 
provement were some enrichment of the kind bestowed on the podium 
on which the columns are raised; for while it would give the portico 
à very unusual and here most appropriate degree of richness, sculp- 
ture in that situation would show itself to very great advantage, and 
would serve to give importance and finish to the plain wall or stylo- 
bate below the portico, to which it would become an ornamental 
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crowning Irieze. Another very considerable alteration here proposed, 
as regards the portico, is the covering in the ascent up to it on each 
side, by carrying the steps behind columns so placed as to form wings 
or loggias immediately attached to the centre octastyle, but retiring the 
space of an intercolumn. "Thustlie whole of the centre, if not exactly 
the portico itself, would thus be greatly extended in breadth, and be 
rendered a picturesque piece of polystylar composition. So far we 
are very well satisfied with Mr. Mocatta’s suggestions, but in his 
alterations of the rest of the facade he has been by no means so happy. 
Instead of being at all improved, the windows are made little better 
than bare apertures, therefore, instead of contributing at ail to beauty, 
tend rather to impoverish and impair the general effect. Of this de- 
sign we have spoken somewhat minutely, because it possesses, for 
ourselves at least, an interest of a peculiar kind, being not merely a 
work of fancy, but an attempt to correct a rather important publie 
building which is now very unsatisfactory in many respects. What is 
good in Mr. M.s project seems worth consideration ; we should, there- 
n like to see a model of the centre compartment on an enlarged 
scale. 

Besides the subjects we have mentioned, there are scarcely any in 
the Grecian style, and not very many in the Italian; for Gothic of 
various kinds, Tudor and Elizabethan, greatly preponderate, and of 
designs for churches, mansions, almshouses, &c., in those styles we find 
more than the average compliment: and among those for churches 
are several interiors, one of the most striking ot which is No. 1155, 
* Design for the restoration of the Church of the Holy Trinity, Hull,” 
T. Allom. As may be supposed, the subject loses nothing of its in- 
terest by being treated by so able a pencl as that of Mr. A., but it is 
also an attractive one in itself, and of a character likely to be consi- 
dered most horribly extravagant by “Church Commissioners.” Not 
knowing what the structure actually is in its present state, we are 
unable to say what is and what is not the work of restoration; we 
presume, however, that the fittings-up—pulpit, seats, &c., are entirely 
so, and they are of a superior kind. 

On looking over the catalogue again, and seeing bow many names 
there are of designs for churches, we almost reproach ourselves for 
negligence in having marked so very few for notice of any kind— 
either for approbation or the contrary ; yet such being the case, it is 
evident that unless put ont of sight, the productions of that class did 
not strike us as possessing in general more than negative merit—that 
of being not bad, without being positively good, at least not in regard 
to any fresh ideas, No. 1247, “Interior of the church about to be 
erected at Whitstable, Kent," R. C. Carpenter, is of better character 
than ordinary, plain, but neither impoverished nor tame ; on the con- 
trary, marked by considerable vigour of style, and by much pleasing 
expression. No. 1274, “Design fora church io the Norman style,” 
Gough and Roumieu, shows some fancy, and as represented in the 
drawing, is a more picturesque composition than usual. No. 1317, 
“Interior of the Cemetery Chapel erecting at Cambridge," E. B. 
Lamb, is, though small as a structure, of very superior quality as a 
design, and is, withal, characteristic of its purpose. Excepting the 
painted window and the inlaid pavement there is little of actual de« 
coration. Although few, the features are so well marked, so well put 
together and contrasted, as to give value to each other, and produce 
a degree of artistic effect, that we could wish to find much more 
frequently than we do where the means for obtaining it seem to have 
been far more liberally afforded. This design furnishes an excellent 
idea for a small private or domestic chapel in the same style. 


(To be continued. ) 


SINKING OF TRE CasriAN Sea.—A communication was lately received at 
the Academy of Sciences from M. Hommaire-Dehel, on the differenee of the 
level between the Caspian sea and the sea of Azoff. Several seientifie men 
have been charged by the Russian government to ascertain the level between 
these two seas; but the results have differed so mueb that a verification was 
necessary, and tbis was undertaken by M. Hommaire-Dehel, in 1838 ; but it 
was not until September, 1839, that he eould establish his points of survey. 
M. Hommaire-Debel now reports that 1830 metres is the difference of level 
between both seas. It results, from the observations made by M. llommaire- 
Dehel on the shores of the three seas of southern Russia, at the mouths of 
the diflerent rivers and streams in the steppes of Astracan, and at the sea of 
Azoff, that the Caspian sea had formerly a much higher level, and that it was 
united with the Black sea at a period anterior to any existing historical re- 
cords. Already this idea as to the junction of the two seas has been main- 
tained, but it was said that the Black sea had become lower by piercing its 
way through the Bosphorus, and shedding its waters into the sea of Mar- 
mora. Tbe sinking of the Caspian sea has been aceounted for by the lower- 
Ing of the basin, hut M. Hommaire-Dehel gives an explanation ot this, which 
he conceives more natural, hy observing that the Caspian sea has very few 
tributaries, and that a diminution in the waters of the Oural and the Volga 
has been, a sufficient cause for the lowering of the level of this sea. 
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ON THE PERFECT VENTILATION OF LAMP BURNERS. 


In consequence of the injury sustained by the books in the library 
at the Atheneum Club, amounting almost to the entire destruction of 
the bindings; and the complaints of the members of the vitiated state 
of the air in the rooms, causing headache, oppressive breathing, and 
other unpleasant sensations ; Professor Faraday's attention as a mem- 
ber of the club, was drawn to the subject of ventilating lamp burners 
in houses; and he was induced to suggest the trial of various plans 
for affecting the removal of the products of combustion, produced by 
sources of artificial tight. All substances used for the purpose of illu- 
mination, may be represented by oil and coal gas; although tallow and 
wax are also greatly employed, yet as until they are rendered fluid 
like oil, they cannot be burnt, they may for all practical purposes be 
classed with it. Now, oil and gas both contain carbon and hydrogen, 
and it is by the combination of these elements with the oxygen of the 
air, that the ligbt is evolved. The carbon produces carbonic acid, 
which is deleterions in its nature, and oppressive in its action in closed 
apartments, and the hydrogen produces water. A pound of oil con- 
tains about 0-12 of a pound of hydrogen, 0:78 of carbon, and 0*1 of 
oxygen; when burnt it produces 1-06 of water, and 2-56 of carbonic 
acid, and the oxygen it takes from the atmosphere is equal to that 
contained in 13:27 cubic feet of air. A pound of London coal gas 
contains, on an average, 0-3 of hydrogen, and 0*7 of carbon; produces 
when burnt, 2:7 of water, and 2:56 of carbonic acid gas; consumes 
4:26 cubic feet of oxygen, equal to the quantity contained in 19:3 cu- 
bical feet of air. Soa pint of oil, when burnt, produces a pint and a 
quarter of water; and a pound of gas produces above 23 pounds of 
water; the increase of weight being due to the absorption of oxygen 
from the atmosphere, one part of hydrogen taking eight by weight of 
oxygen, to form water. A London Argand gas lamp, in a closed shop 
window, will produce in four hours, two pints and a half of water, to 
candense or not, upon the glass or the goods, as it may according to 
other circumstances happen. Also, 2 pound of oil produces nearly 
three pounds of carbonic acid, and a pound of gas, two and a half 
pounds of carbonic acid. Now carbonic acid is a deadly poison, an 
atmosphere containing even one-tenth of it, is soon fatal to animal 
life. The various accidents from lime and brick kilns, from brewers' 
vats, occasionally from the sinking of wells, as at Cheltenham, and 
from the choke damp iu coal mines, attest the extreme danger con- 
tingent upon the presence of this substance. A man breathing in an 
atmosphere containing 7 or § parts of carbonic acid, would suffer, not 
from apy deficiency of oxygen, but from the deleterious action of the 
carbonic acid. M. Leblanc has recently analysed carefully the con- 
fined air of inhabited places, and concludes, as stated in his Memoire, 
that the proportion of carbonic acid gas in such places, may be re- 
garded as measuring with sufficient exactness, the insalubrity of tbe 
air ; that in the proportion of one part to a hundred of air, ventilation 
is indispensable for the prevention of injury to the health; that the 
proportion of carbonic acid gas had better not exceed a five hundredth 
part, though it may rise without inconvenience, to a two-hundredth 
part. If a lighted taper be applied to the top of a lamp chimney, it 
will be instantly extinguisbed, or a glass jar held over it will become 
immediately filled with air, in which a light cannot burn. Also sul- 
phurous and sulpburie acid, are contained in the water which results 
from tlie combustion of coal gas, and are products injurious to metals 
and articles of furniture. 

It will now be understood, that the object sought to be attained in 
the ventilation of lamp burners, is the entire removal of all the noxious 
products of combustion. And with this view, at Professor l'araday's 
suggestion, the gas lights of the chandelier in the library at the Athe- 
neum, were ventilated by pipes dipping into tbe lamp glasses, and 
conjoining at a short distance upwards into one central pipe, which 
carried away all the burut air out of the room. In this first practical 
experiment, many things were learved as to the mode of arranging 
the pipes; the disposal, when the pipes were very long, of the water 
produced, &c.; but the objects sought for by the ventilation, were 
at once and perfectly obtained. This principle may be illustrated by 
a simple experiment, showing the difference between allowing com- 
bustion to give its products to the air of a room, and carrying off these 
products as soon as formed to the exterior, let a short wax candle be 
placed burning on a plate, a glass jar put over it, and the upper aper- 
ture of the jar closed by a globular cork, through which passes a piece 
of glass tube, about half an iuch in diameter, and twelve or fourteen 
inches long; the tube descending to the top of the candle flame, and 
being placed just above it. Under these circumstances there will be 
M of air passing into the jar, between it and the plate, and out 

y the tube, to supply all that is needed for combustion, and keep the 
glass chamber sweet; the consequence is, that in this position it will 
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go on burning for any length of time, and the jar remain quite clear 
and bright; but on moving the cork a little, so that the tube shall no 
longer be over the flame; all these results will change, though the 
air way remains exactly as before. The candle will now give the 
prodnets of its combustion to the general air of the glass chamber, the 
glass will immediately become dull, from water deposited upon it, the 
air itself will become worse and worse; the light become dim, and 
in a few minutes will go out. But if arrested from doing so by the 
tube being again placed over it, signs of recovering will appear, the 
light will return to its former brightness, and after a short time, even 
ihe dew will disappear from the glass; all in consequence of the 
proper ventilation of the light. These effects, though striking, may 
easily be understood by any one who will think of the difference of 
lighting a fire in the middle of a room, instead of under, or in right 
juxtaposition to a chimney. 

Then came the desire of modifying the system, by removing the 
ascending flue from its place over the lamp, not from any deficiency 
in action, but for appearance sake only; and finding that there was 
sufficient ascension power in the main part of the metal chimney, to 
allow of a descending draught over the lamp, the tube, in place of 
going directly upwards, was made to turn short over tha edge of the 
glass, to descend to the area or bracket, to pass along it, and then 
ascend at the central part of the chandelier, or against the wall if ap- 
plied to a single light. To this succeeded another form, which is 
exceedingly beautiful, and appears to be the perfection of lamp ven- 
tilation. It is in fact, a beautiful application of the principle of a 
descending draught to a lamp burner. The gas-light has its glass 
chimney as usual, but the glass holder is so constructed as to sustain 
not merely the chimney, but an onter cylinder of glass, larger and 
taller than the first; the glass holder has an aperture in it, connected 


Fig. 1. Fig. 2. 


Fig. 1.—a, is the burner; 5, the gas pipe leading to the burner ; c, the glass 
[fo with an aperture in it opening into the mouth-picce d, which is 
attached to the metal chimney, i; e, the ordinary glass chimney; f, an 
outer cylinder of glass closed at the top by a plate of mica, g, or still 


better, by two plates of mica, one resting on the top of tlie glass, and the 
other one, A, dropping a short way into it; they are connected together by 
a metal screw and nut, which also keeps them a little apart from each 
other, thus forming a stopper which cannot be shaken off the glass chim- 
ney, but is easily lifted on and off hy the small metal ring or. nob at the 
top; i, is the metallic tube chimney ; %, a ground globe, which may be 
applied to the lamp, and which has no opening except the bole at the bot- 
tom, where it rests on the glass holder; but any other form, asa lotus 
glass or a vase, may be substituted at pleasure. $ erareto E 

Fig.2, isa plan of the dE holder, showing the burner, a,in the centre, per- 
Poreted with jets, with openings round it to allow of a free admission of 
air to the flame, and the aperture d, which opens into the mouth-piece, 
connected with the metal chimney, i. 
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by a mouth-piece with a metal tube which serves as a ventilating flue, 
and which after passing horizontally to tlie centre of the chandelier, 
there ascends to produce draughts and carry off the burnt air. 

The burnt air and results ei combustion, take the course indicated 
by the arrows, and are entirely carried away by the chimney. Now 
with a lamp burning in the ordinary way, the products of combustion 
issue out as a torrent of aerial impurity from above, but if the above 
arrangement be applied, on closing the top of the outer glass eylinder 
by a plate of mica, all the soot, water, carbonic acid, sulphurons and 
sulphuric acid, and a portion of the heat, are entirely carried away by 
the aerial sewerage, and discharged into a chimney or the open air, 
and the air in rooms may thus be kept in the same sweet and 
wholesome condition, and fit for the purposes of respiration, as if 
artificial light were not being used. 

A curious but important result of the enclosed lamp, is the increase 
of light produced, amounting to from 10 to 20 per cent, according to 
circumstances, the same quantity of gas being consumed as before. 
If the current of air through a lamp glass, when the gas is burning in 
the usual manner, be diminished, the flame rises in height, and the 
light is increased in amount, but is of a redder colour; the combustion 
in fact is not so intense, because the access of air is retarded; the 
particles of carbon which give the light, are not so highly ignited, but 
are more abundant, and are iguited for a longer time, thereby causing 
an increase of light. 

The advantages of the above plan are many; it is not in the least 
objectionable in architectural appearance, the ventilation is perfect, 
the heat given to a room is modified and pleasant, and may be either 
sustained or diminished at pleasure ; the light, for good philosophical 
reasons, is increased considerably for a given portion of gas, and in- 
creased safety from accidents is obtained; as in the event of any 
leakage from the pipes, or from a gas cock being inadvertently left open, 
the gas, instead of mixing with the air of the room, and becoming 
explosive, would be almost inevitably carried off by the metal tubes. 

We understand that Professor Faraday bas transferred his right to 
this invention, to his brother, a gas-fitter, who has secured it by a 
patent. 


REVIEWS. 


MODEL DRAWING. 


A Manual for Teaching Model Drawing from Solid Forms. By 
BurLER WiLLiAMs, C.E., Director of the Drawing Classes at Exeter 
Hall, Professor, &c. Under the sanction of the Committee of 
Council on Education. London: Parker, 1943. 


We have before had frequently to advert to the subject of instruc- 
tion in design, feeling that we bad a double responsibility imposed 
upon us by our two classes of professional readers; in the first place 
to advocate the necessity of the proper instruction of workmen, in the 
next place to watch the interests of art. The want of instructed 
workmen is a great inconvenience to the professional man—a great 
obstacle often to the proper execution of his plans, and a knowledge 
of drawing is essentially requisite in order to enable the mechanic or 
artizan adequately to execute the designs of his employer. The 
general progress of art and the creation of a true and sound taste for 
art, are indissolubly connected with the advancement of architecture 
and its due appreciation. What is the good of the architect throwing 
pearls to swine, what stimulus can he have to his exertions from the 
applause or censure of au ignorant or tasteless mob? The painter, 
the sculptor, execute their small works for the pleasure of a single 
Judividual, or the inspection of a restricted number of visitors; but 
the architect is called upon to erect monuments which are the delight 
or disgust of millions. For one man who sees the Loggie or the Sis- 
tine chapel, ten see St. Peter’s; for one who has the happiness to see 
Barry’s Adelpbi pictures, thousands and tens of thousands daily con- 
template St. Paul's, The architect, then, has perhaps more at his 
disposal the means of elevating public taste, tban the painter, the 
sculptor, or even the engraver; it is his to convey those general im- 
pressions of art, and that catholic love for it, wbich the painter and 
the sculptor are to profit from in their more detailed works. Can we 
imagine a people living amid the glories of the Parthenon and the 
other wondrous works of Athenian architecture, without acquiring a 
deeply rooted sympathy for art—can we suppose men living in sight 
of the luxuriant monuments of the middle ages, withont manifesting a 
love for beauty of form in every object? We know they did not; we 
know that the Athenian city, which Pericles built, cultivated every 
branch of art—we recognize, in the commonest relics of the middle 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


197 


ages, the labours of the artist. When one department of literature is 
at its height, you have a general proficiency, when one departmeot of 
art, a stimulus is given to other pursuits. When we had a Shaks- 
peare, then had we Spenser, Jonson, Sidney and Drayton—when Mil- 
ton, Dryden, Butler, and Denham—when Pope, De Foe, Addison, 
Swift, aud Steele. There is an excitement in a multitude, there is a 
stimulus ina crowded amphitheatre, which brings out the greatest 
efforts of the mind; and if you wish literature, if you wish art, if you 
wish science to flourish, you must not seek to nourish one branch, but 
to give the greatest scope tn all. We therefore cannot pass over in 
silence anything which sa nearly concerns the general interests of art, 
as tbe education of the people in design, and the more so at the pre- 
sent period, when an endeavour is at last being made to establish 
drawing as an indispensable branch of primary instruction. 

The work before us is under the autbority of the Committee of 
Council on Education, and published as a text book, which all the 
schools under their control are to adopt as a normal rule for their 
guidance. It is drawn up by Professor Butler Williams, C.E., the 
Director of the Normal Drawing Classes, and describes tlie course fol- 
lowed in them. It would consequently be well worthy of our exami- 
nation, if it were only to assure ourselves that the artistic instruction 
of the country would be properly conducted, but it becomes impera- 
tively necessary to do so, when principles are introduced which 
appear pregnant with danger to the prosperity and progress of art. 
With Professor Williams individually, we have on this occasion 
nothing to do; he seems to have executed the task assigned to him, 
ably, honestly, and zealously ; we shall therefore direct our attention 
to the system of which he is the expositor. 

Among the ancients, drawing was carefully cultivated among work- 
men, and if we wish to see how extensively and how successfully, we 
find abundant examples in the unfinished and the complete specimens 
of the clay vase. Certain it is that the potter of the modern day, is 
as inferior to his Greek predecessor in artistic proficiency, as perhaps 
he may be superior in mechanical skill. The use of drawing too was 
widely spread among the people at large, because among a people 
uninstructed in writing, delineation becomes both an amusement and a 
necessity. The Polynesian thus records memorable events, decorates 
his war-boat, his weapons and his hut, and amuses himself and his 
comrades with caricatures on the topics of the day. "Thus it must be, 
even among people more advanced in civilization, while unlettered ; 
and if it were on account of the caricature only, design would be 
resorted to. The numerous examples of this to be fonnd in ancient 
history, and on the monuments of the people, show how general was 
the practice of drawing, and what a strong hold it had among the 
people. We trace this also in the middle ages; we see grotesque 
sculptures even in sacred edifices ; we find satire lurking often in the 
missal, and we know that commotions were often as much excited by 
the rude delineations of a Cola di Rienzi, as by the eloquence of a 
popular orator. Perhaps the general spread of letters no less shook 
the lower and more popular use of art, than did the Reformation 
strike mortally at its higher efforts. The player, the ballad-singer, 
and the news-monger, strove successfully for the annihilation of rustic 
art, and the grim visages on the corbels, and the rude chalkings on 
the wall, lost their wonted charm, and with them much of the love of 
art and of its practice. Certain it is that in the middle ages, art 
entered more into the pursuits of life than it did subsequently, and 
into the labours of every artisan. Clothes, weapons, furniture, were 
more elaborately decorated than they have since been, or than the 
simpler habits of modern times will ever allow them again to become. 
It was to this proficiency on the part of the workman, that the mediz- 
val architect was indebted, for the luxuriant finish given to his design, 
and the rich profusion of ornament which sustained the character of 
the general conception. How rare, how difficult, has it beep in those 
days, to be able to follow in his step ; the machine is the only means 
of enabling us to imitate at humble distance this luxury of the past. 
The revival of architecture in England by Wren made this want to be 
strongly felt, and the establishment of a school of design by Mr. Bape 
tist Lens, as detailed in our Journal, (Vol. V, p. 53,) was the conse- 
quence. From that time little progress was made until our inferiority 
to foreign nations and our economical loss, became so painfully mani- 
fest as to induce the establishment of schools of design throughout the 
country. With regard to the Royal School of Designo at Somerset 
House, it was our duty early to point out the gross and lamentable 
errors in the system ot instruction. We then pointed out the danger 
of copying from drawings, and the necessity of a greater attention to 
figure and ornament, if we wished to make the establishment useful 
to the country or the people capable of competing with their foreign 
rivals. These views of ours and of those who coincided in them, met 
with the strongest opposition from the Directors of the School, and 
from artists, and but little attention from the public. They have, 
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however, finally prevailed, and the result is that in the general system 
of elementary instruction in drawing, propounded by Professor Butler 
Williams on the part of the government, the error of eapying from 
drawings is strongly reprobated, and is excluded from the plan. The 
Professor says: 


Drawing from Copies. 


In the first place we observe, that the pupil is almost universally made 
to draw fram copies. 

This fails to exercise the judgment. The drawings which serve as copies, 
exhibit a symmetrical disposition of lines in true perspective, as also varieties 
of tint and shadow duly laid and harmonized : they are imitated mechanically 
by the pupil without his understanding or reflecting upon the means whereby 
certain effects are produced. His hand aloue is exercised; he fails to acquire 
a habit of observing and seeing correctly, and is unable, after years of labour 
spent in these purely mechanical exercises, to represevt correctly the simplest 
natural objects. The Chinese cultivate the art of drawing according to this 
plan; they copy fram copies, and praduce fac-similies of any work af art; 
but this is performed solely as a piece of labnrious imitation; aud their sig- 
nal failure, when they undertake to design original campositions, is the con- 
sequence of the faulty system which aims at training the hand alane to 
works af the highest skill. High finish in the drawing cannot compensate 
for glaring inaccuracies of perspective, and even the individual ferms, al- 
though claborately brought out, are devoid of expressian, exhibiting labour 
and pains withaut intelligence, the consequence of following aut details with- 
out comprehending the scope af the whole design, and of exercising the hand 
without the guidance of science and understanding. 


Drawing from Copies a delusive kind of industry. 


Sir Joshua Reynolds, in his Second Discourse, says, ‘1 cousider general 
copying as a delusive kind of industry ; the student satisfies himself with the 
appearance of doing something ; he falls into the dangeraus habit of imitat- 
ing without selecting, and labouring withaut a determinate abject : as it re- 
quires no effort af the mind, he sleeps over his work; and those powers af 
invention and disposition, which ought particularly to be called out and put 
into action, lie torpid and lose their energy for want of exercise. llow in- 
capable of producing anything of their own those are wha have spent most 
of their time in making finished copies, is an observation well known to all 
those who are conversant with our art.” 

Moreover, the drawings presented to the pupil as models, are not always 
perfect, having theniselves probably beeu copied from other copies, which 
may also have been made withaut direct refercnce to nature, The drawings 
of all are more or less characterized by mannerism, and thus, a defect in the 
original imitation is imitated with care by the pupil. 

Exclusive, therefore, of a certain mechanical facility of touch, the pupil 
acquires little real knowledge by drawing fram copics. After years of study, 
he will be capable of making highly-finished fac-similies of engravings or 
drawings; and, if he be endowed with a retentive memory, he will have 
learned a sct af unvarying conventional signs for the representation of natu- 
ral objects in their numberless variations. 


The reprobated, the discarded system of drawing from copies, well 
represented as “a delusive kind of industry,” was that adopted in the 
school at Somerset House, and tenaciously clung to by the Council. 
lt was by the practice of this mischievous system that our artizans 
were to be brought up to compete with the better instructed work- 
men of the Continent, and our proficiency in those arts and manufac- 
tures where design is used, was to be ensured. It has been our good 
fortune, aloneamong the press, to have assisted in explodiog it, and it is, 
therefore, with the greater feeling of confidence we approach the 
subject of model drawing, which is, in our opinion, no less erroneous 
and mischievous, and in which we shall, perhaps, tind equal difficulty 
at first in producing conviction on the part of its advocates, though 
we doubt not of success in the end. 

The common practice of commencing the system of instruction 
bv copying from drawings, received its first grand assault from the 
eloquent pen of Rousseau, in his Emile, who proposed, as a substi- 
iute, that the child should commence by drawing the haman figure 
from the life. This was considered too bold, aud the well-known 
educationist, M. Jacotat, modified it, by suggesting the study of 
figures from the autiqne. Neither of these systems, however, had 
justice done to it, and M. La Croix, among others, suggested drawiug 
from models of the simple forms. "Tnis has been carried out by M. 
Dupuis of Paris, under whose auspices it has sprung up into a re- 
eognized mode of instruction, and has served as an example for the 
Committee on Education here. This system proposes for models, the 
delineation of the square, the triangle, the circle, the simple geome- 
tric figures, and solids and assumes the merit of greater success, of 
greater accuracy and greater simplicity. Now such a system is likely 
to gain many converts among those who have prepossessions on the 
subject, or who have not had practical opportunities of appreciating 
its relative advantages and defects. |t is very well tu declaim on this 
subject, to talk about analysis and synthesis, but the question is of a 
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mental operation and effect, and there, we opine, individual ex- 
perience and individual imagination can be but of little value. How 
little by the examination of our own minds have we been able to learn 
of the mental organization of mankind; how little has the ability and 
acumen even of a Dugald Stewart been able to effect; and in whata 
state of uncertainty are the ontological sciences—indeed, what ought 
to he the highest science is the most unsettled and obscure. This 
then should teach us the danger of trusting to individual impressions, 
epee us to apply to experience, the only proper and trustworthy 
guide. 

Now looking at the matter in every light, we feel ourselves 
unable to concur with the judgment of those who have adopted the 
system of model drawing; we are not convinced it is the best, we are 
not convioced it is the safest. If drawing were like writing, if it 
were an assemblage of conventional signs, we should be willing to 
recognise the necessity and utility of an artificial process for its in- 
culeation, but drawing is an art of representation which admits of the 
least arbitraries, which addresses itself to the representation of na- 
ture, and the earliest efforts of which should consequently be directed 
in the path of future exercise. We cannot understand & priori, and 
the whole of Mr. Butler William’s reasoning on this subject is à priori 
—we cannot understand à priori, why nature is to be abandoned in the 
study of drawing; it will be granted that the ultimate end of drawing 
isto copy nature, why should not its novitiate be so dirécted. We have 
not heard of any valid defections to this obvious course; we have no 
experience of its impracticability, and we think it at least deserved 
due attention. Not only then do we helieve that drawing from nature 
is the course in which our efforts shauld be directed, but we have 
strong grounds for fearing that madel drawing is attende dwith serious 
evils. It is well to say that forms in nature are modelled upon the se- 
vere outlines of geometrical figures, hut such severity is rarely to be 
met with in the luxuriance of creation. The inculcation then of con- 
ventional forms, must be pregnant with danger. What is the mis- 
chief of the system of copying from drawings—that it perverts the eye, 
and renders the pupil incapable of adequately seeing natural objects ? 
The study, however, of natural objects, is a great means of training the 
eye and the mind. What can we expect must be the result of putting 
a child through a preliminary course caleulated to dnll his apprecia- 
tion and beanty, but to stunt the artistic faculty, and render him less 
capable of estimating the beauties of nature? That such will not 
be the result of model drawing has not been proved; and even if the 
danger be imaginary, care should at least be taken to ascertain that it 
is so, and not run unprepared into a career of mischief. We, how- 
ever, say boldly, and we speak from experience, that there is no difti- 
culty at all in teaching a child to draw from natural objects, aod no 
plea satisfactorily proved to us for putting it through an artificial 
course. We helieve, moreover, that the mechanical system of the 
committee of council on education, must tend seriously to the injury 
of the general taste of the nation, and to the consequent jeopardy of 
the progress of the higher branches of art. At present the nation is 
uninstructed in art—it is now going to be perverted—and what hope 
can there be for the development of taste and genius in the mecha- 
uical nation, which it is the effect of this system of model drawing to 
produce? We say, therefore, that on every ground it is well worthy 
of consideration whether we are to quit the natural method for one 
not possessing any adequate advantages to compensate for its striking 
defects. The training ef the eye of the pupil, in the first instance, 
is everything—that is well known—and all that we want is that it 
shall not have a false bias. To go the full length of recommending at 
once the study of the living human figure we do not, but we mustsay, that 
if au objection exists to the human figure, on the plea of complexity, 
there are abundance of simple natural objects of still life, particularly 
in the vegetable kingdom, affording unobjectionable examples. Why 
the study of a leaf or of a fruit should be less capable of affording 
correct instruction to the eye than a circle or a square we cannot 
understand: and sure we are that more interest would attach to the 
natural object than to the wire or cardboard model. Indeed, Mr. 
Williams is obliged to confess to the power which natural objects 
have on the uncultivated mind, though he qualifies his admission by 
deprecating the greater love of the lower classes for luxuriance than 
for simplicity of form. We consider the system of model drawing 
as unjustified by reason and experience; and we think it was at least 
the duty of the government, with the ample means at their disposal, 
to have tried sufficient experiments on the comparative merits of the 
several systems of instruction in design. The system, now adapted, 
we are strongly of opinion, will turn out like that at the School of 
Design, productive of great mischief, and characterised as a serious 
blunder, happy if, as in the case of the School of Design, it be reme- 
died in time. 

Op Mr. William’s book we could have said a good deal, but we 
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have thought it our duty at this length to enter our protest against 
the mischiefs likely to result from the adoption of the system he pro- 
pounds, and to whieh we hope the attention of all who desire the 
sound progress nf art, and the proper education of their conntrymen 
will he directed. In parting, we beg to have it understood that our 
objection dues nat extend to the proper application of the svstem of 
model drawing, but only to its adoption as the means of teaching de- 
sign in the first instance. We think that at a subsequent periad, as a 
simple means of teaching practical geometry and the elements of 
perspective, thut it is calculated to be highly useful; but it is to the 
preliminary use we object, as calculated to blunt the mind, instead of 
to strengthen it, and with such feeling we call the earnest attention of 
our readers to if. 

Now that we possess the advantage of two competent commissions 
on national art, namelv—the Commissioners of Fine Arts, and the 
Council of the School of Design, we think it is incumbent on the 
government to obtain their opinion, before further progress is made 
with the new system. 


Arts, Antiquitics and Chronology of Ancient Egypt. By GEORGE 


H. Watuen, Architect. London: Longinans, 1813. 


EcvPT is a theme so much wrought upon as a staple for book- 
making, that we have little temptation to take up a new rechauffce 
of the same subject. Relations of discoveries we can read with 
pleasure, or any masterly attempt to solve tlie mystery of its ancient 
history, but Mr. Wathen's book gave little promise from its an- 
nouncement, and bears little fruit on its perusal. An architect 
may do much iu Egypt for the information of the archeologist and 
professional man here, and Mr. Wathen, we believe, has ability 
enough, but instead of giving us any great account of what he saw, 
the book is a medley formed from the labours of others. First we 
have a miscellaneous preliminary chapter showing the common rela- 
tionship of the priests of Memphis, the knights templars, heralds and 
freemasons, with a considerable portion of the apocryphal MS. pur- 
porting to be a conversation between Henry VI. and some freemasons, 
upon which, as Mr. Wathen bas brought itin à propos of Egypt, we 
shall remark that it is a very extraordinary thing that curiosity should 
have been dormant as to the proceedings of the freemasons from the 
time of Henry VI. until the end of the 17th century, and that the 
regal MS. should be brought to light and transmitted for the exami- 
nation of Locke, in the time of Christopher Wren. Jerbum sat. The 
language of this document favours very mnch the suspicion of forgery, 
and the legend is so suggestive of donbts, that it would be safest to 
put it down to the account of some Chatterton of the 17th century, 
who lave never been wanting at any day. That Locke was at all de- 
ceived by it is not wonderful, Chatterton and Ireland deceived better 
antiquaries. The masonic MS. immediately precedes a long article 
on the chronology of ancient Egypt, in which confusion is worse con- 
founded, and although we have some glimmering that Mr. Wathen is 
occasionally right in the new views he propounds, he shows himself 
so illqualified for a guide, that we do not like to trust to his leading. 
We certainly wish he had left the subject alone. The next section 
of his book treats of the arts and antiquities of Egypt, and contains 
full accounts of the principal buildings and monuments, but chiefly 
derived from other sources. We regret this, as Mr. Wathen shows a 
power of observation, which might have been usefully employed in 
preparing a book of his own. This section contains, in defiance of 
order, a kind of journal of Mr. Wathen’s tour in Egypt, which pre- 
sents many points of interest, and is the only part of the book which 
he ought to have published. If we thought it worth while to 
exercise ourselves upon our author's antiquarian dissertations, we 
could do so to the satisfaetory disproof of many of his positions, 
though not perhaps much to the gratification of our readers. Asa 
specimen how little light the author is qualified to shed upon Egyp- 
tian lore, we refer to pages 56 and 176, 226 and 230 of his book. While, 
however, we thus object to his having put into his book what he 
could better have supplied with the results of his own observations, 
we are bound to admit that for those who desire information on 
Egypt in a compendions form, and particularly as relates to its arcbi- 
lecture, a better book than Mr. Watheu's can scarcely be chosen. 
We extract from his pages the account of Karnak. 


Next to the Pyramids the most wonderful relic of Egyptiaa art is undouht- 
edly the great Hall of the temple-palace of Karnak. From the inscriptions 
we learn that it was founded by Menepthah-Osiri I., father of the great 
Ramses, who was on the throne ahout the middle of the 15th century n. c. 
lts superficial arca, 341 feet by 164, is sufficiently spacious for a large quad- 
rangle. Majestic in ruin, what must it lave been perfect! The massive 
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stone roof is supparted by a phalanx of 134 giant columns, ranged in 15 
rows. Mast of these are 9 fect in diameter and nearly 43 feet higb; bur 
those of the central avenue are not less than 11 ft. 6 in. in diameter and 
72ft high; the diameter of their capitals at their widest spread is 22 ft. 
The walls, columns, arehitraves, ceilings—every surface expased to the eye 
is overspread with intaglio senlptures — gods, heroes, and hieroglyphics, 
painted in once vivid colours. lt is easy to detail the dimensions of this 
building, but no description can convey an idea of its sublime effect. What 
massive grandeur in its vistas of enormous columns! What scenic effects in 
the gradations of the chiaroscnro aud the gleamings of accidental lights 
athwart the aisles! As you move on, new combinations unfold themselves 
every moment, Wherever the eye wanders it is filled with picture—rank 
behind rank, vista beyond vista, llere your cye runs along a pillared avenue 
end rests upon a vast column at the end, toin from its basis and thrown 
against the uext—uuw it “is led a wanton chase” through a labyrinth of 
columns, which from anothcr point fall into regular succession. 

The roaf is formed of ponderons blocks stretching across the aisles. The 
tliree central avenues rise above the general level like the nave of a Gothic 
cathedral, and the spaces between the upper piers are filled with close-set 
loopholes. Besides these, the anly openings for light appear to have been 
the great doorways at the ends of the middle avenue and a few slits in the 
roof of the remote aisles. Tbus white a solemn gloom reigned through the 
interior generally—so grateful to the eye in this land of glare and glitter— 
the nave was strongly lighted and brought into prominence as a master line 
bisecting the hall; and a fine gradation of shade, passing off thence into the 
obscurity of the distant aisles, heightened the effect of the perspectives. 

All the resources of Egyptian architecture are here displayed in perfection; 
—its enormous masses, its long, clase files of columns, its deep seclusions, 
and its rich pervading sculptural decoration. Burke could not have wished 
for a happier illustration of that part of his theory which refers the sublime 
in architecture to succession and massiveness. 

The demolition of some of these masses excites even more wonder than 
their erection. Solid pylons of enormous bulk are broken up or riven in 
twain, Vast duit columns seem to have been dragged from their foundations 
en masse. Architraves many tons in weight, wrenched from their place, naw 
impend over the aisles, suspended by yet heavier masses which have perhaps 
heen thus nicely poising them for ages. One might believe they were giants 
in those days, 


“ Giants of mighty bone and bold emprise!" 


But the Mall of Columns was but a part of this wonderful fabric. Im- 
mense pylons, half. buried quadrangles and halls, granite obelisks, and tre- 
mendous piles of fallen masonry once formed a range of buildings upwards 
nf 1200 feet in length. The chief cntrance was through the gateway of the 
west front, 63 feet high. Besides these there were other isolated and sub- 
ordinate buildings. The whole appear to have heen separated from the din 
of the city by an outer peribolus of unhurnt brick, iaclosing an area about 
580 yards in length. A succession of four great propyla led across this area 
to the side of the chicf structure. The outermost, as it was exposed to the 
view of the city and first received the advancing procession, was the most 
magnificent. lts length or base line is about 225 feet, its solid width 40 feet; 
the central gateway is of the granite of Syene. + 52 

An avenue of colossal sphiaxes appears to have been continued from 
Luqsor up to the onter precinct of Karnak. The few that now remain are 
mutilated and half interred: but how imposing the effect of such a vista 
extending nearly a mile and a half over the plain terminated by the great 
facade of Luqsor! llow exactly adapted for the pageantry of processions ! 


The illustrations, often from the drawings of the author, are of 
much interest, aud we cannot but regret that he has not used his 
pencil more than his pen. 


On the Laying out, Planting, and Managing of Cemeteries, with fifty 
Engravings. By J. C. Loupon. London: Longmans, 1843. 


Tue establishment of Cemeteries throughout the country, must be 
gratifying to all who take an interest in public decency and public 
health, while they possess the extrinsic advantage of affording greater 
scope to art, and contributing to the bealthful exercise of the people. 
The churchyard is an opprobrium in a civilised community, neither 
harmonizing with the respect due to the dead, or to the care requisite 
for the living, and the appropriation of eligible places of interment, 
isa great step towards a better system. Few of our large towns are 
now without their cemetry, or city of the dead, and the metropolis has 
tle advantage of being girt with many picturesque and interesting 
establishments of this kind. Starting from Earl's Court, the circle is 
continued by Kensal Green, Highgate, Abney Park, the Tower Ham- 
lets, Nunhead, and Norwood, each possessing its peculiar beauties 
and forming an embellishment to the metropolis, of which several of 
them eujoy views not to be equalled in the world for grandeur or in- 
terest. What more fitting abode for tlie dead, than looking down on 
the wide-spreadiug eitv in which their lives were passed; hovering, 
as it were, over the scene in which their loved descendants move, and 
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awaiting their presence. How muel better is this than the Hades of 
an Egyptian tomb! With the extension of cemetries, attention lias 
been called to the principles on which they are to be founded, and it 
has fortunately induced Mr. Loudon to take up the subject. Those 
who know his accuraey, his minuteness, and his completeness, will be 
prepared to acknowledge the merit of the present work, which, with- 
out wandering into idle and useless details, treats the subjeet compre- 
hensivelv, so as to afford every information which is essentially 
requisite with regard to it. While attending to the professional use- 
fulness of his work. Mr. Loudon, with bis usual good feeling, bas not 
failed to call attention to the necessity of any improvemeuts in the 
mode of interment. He urges most strorgly the necessity of no corpse 
being inteired with less than six feet of earth over it, and supports it 
on every ground of propriety and necessity. He suggests also several 
improvements as to the mode cf laying out eemetries, and remodelling 
ehurehyards, and in fine, the reader will peruse his work with interest 
and instruction. 


Aneient Tish Pavement Tiles; with Introduetory Remarhs. By 


Tuomas OLDHAM, A.B., F.G.S. Dollin: Robertson. 
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Tuis work is of the same value with regard to Irish examples of | 


eneaustie tiles, as Mr. Bowyer Nichols’ is as to those of England, and 
shows a laudable desire on tlie part of tlie sister country, to draw profit 
from her antiquarian relics. 

The Irish specimens of tile are of three distinct kinds. 
pressed tiles; second, encaustie tiles; and third, tiles in relief. 
Of the first class, Mr. Oldham states, that the Irish specimens are 
principally of the ordinary red eolour of the clay, the surface being 
eoated with an opaque varnish or glaze, generally of a greenish yellow 
colour, but oecasionally of a dark purplish black, and extendirg equally 
over the indented pattern. Althongh similar examples lave been 
foui.d oecasionally in England, in which the hollows were filled with a 
different substance, removeable by washing, our author observes, that 
he has seen no sueh case in Ireland, and thinks it exceedingly impro- 
bable that such ever was the case in Irish tiles. In the encaustic 
variety, the surfaee is quite smooth and flat, the pattern being pro- 
dueed by a differently coloured sulistance inlaid. The colours are ge- 
nerally bright red and yellow, or purplish black and pearl grey, and 
sometimes of purplish black and deep red. The third variety has the 
pattern formed in low relief. To this latter variety Mr. Oldham 
assigos the later date, considering it referable to the Tudor times ; 
some of the otlier examples are however as old as the middle of the 
twelfth eentury. 

Mr. Oldhum mentions some curious faets with regard to the Irish 
tiles. He says, the identity with English specimens is often recog- 
nizable. Thus several of the patterns now remaining at St. Patriek’s, 
Dublin, are nearly identical with some from Malvern, in Woreester- 
shire, and it is of additional interest to find, that about the probable 
date of these tiles, a connectiun existed between tlie two places, for 
in 1225, the year in which St. Patrick's was made a eatliedral, the 
prior and brethren of Malvern the Less, re-granted to it one balf of 
the tithes of Cast.eknock, which had been given thein in 1221, A 
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kiln, it appears, has heen discovered at Malvern, with portions of 
tiles in the several stages of the progress, and the tiles there used 
were manufactured on the spot; whence Mr. Oldham eonjeetures, that 
some of the lrish tiles were also derived from the same source. "The 
water eommunieation by the Severn and Bristol with Ireland, would 
favour this idea. Notwithstanding occasional importations, our author 
is however of opinion that the majority of the Irish tiles were made 
on the spot. : 

The following anecdote with regard tu the early use of ornamental 
tiles, is entertaining. The author says:— 


But if, on the other hand, our supposition that the pavement tiles at Mel- 
lifont were laid down at the time of its erection, (1142—1157) by monks 
from Normandy, be correct, it would then appear more probable, that tbe 
first knowledge of these tiles was derived from thence; and beariog in mind 
that Mellifont and Bective were hoth Cistertian establishments ; the following 
notice, obligingly eommunicated to us by the Rev. Richard Butler, is ex- 
tremely interesting. In Martini's Thesaurus Aneedotorum, among the “ Se- 
leet statutes of a general ehapter of the Cistertian order” is one—“ Anno 
1210. Let the Ahbat of Deanbee (in Normandy) who has fora long time 
allowed his monk to construet, for persons, who do not belong to the order, 
pavements, whieh exhibit levity and curiosity, be in slight penance for three 
days, the last of them on bread and water; and let the monk be recalled 
before the feast of All Saints, and never again be lent, excepting to persons 
of our order, with whom, let him not presumeto eonstruet pavements, which 
do not extend the dignity of the order." These pavements must have been 
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either mosaics, (tesselated pavements) or tiles; probably, from the manner 
in which they are described, the latter. In either case, it proves that orna- 
mental pavements had been a long time in use prior to the beginning of the 
thirteenth century. Nor should the fact be overlooked of the jealousy with 
which the use of them was sought to be confined to this monastic order. 


Of some of the tiles, by the kindness of the author, we are able to 
give specimens, and we beg to observe, that tlie work isa valuable 
contribution to our knowledge of that branch of art. 


The Students Guide to the Practice of Measuring and Valuing Arti- 
Jicer's Work. By a late Eminent Surveyor. London: John Weale, 
1943. 


To the student this will be found a very pseful guide, as far as it 
goes, but it is not sufficiently extended to be of that benefit the title 
led us to expect. 1t does not explain in what manner the student is 
to set abont measuring or estimating a building, in commencing and 
proceeding from the foundation to the top in brickwork, and from the 
roof downwards to the lowest flonr in carpentry, or the method of 
proceeding on each floor in the joining, first with the floor, then the 
skirting, windows, doors, &c. ; nor in the plasterer's work commencing 
with the ceiling, then the cornice, partitions and walls: we liave just 
given this slight and hurried sketch to show that there is a system 
adopted by all surveyors of any practice in measuring a building, and 
without such a system, the tyro will get himself into a labyrinth of 
difficulties, and probably omit some important part of the works. We 
may probably at a future opportunity be iaduced to give some tnstruc- 
tions on measuring, for we have often seen attempts to lay down rules 
for that purpose, but none of them appear to us to be of that satisfac- 
tory character which we think suitable to the student—however, the 
work now before us, for the present we recommend, as we consider it 
the best that has hitherto been published, and will render some assist- 
ance in valuing and making out builders work, and give some insight 
into the abbreviations, method of entering the measurement, the ab- 
stract and drawing ont the bill of quantities. 


A course of Practical Geometry for Mechanics, by W. Pease.—This book 
contains the principles of Geometry, which the author has condensed very 
satisfactorily into a small space, so as to render the work both cheap and 
useful to the student. 


The Guide to Hayling Island near Havant, Hants.—To the visitors of tbis 
watering place this guide will be useful. 


PROPOSED EXTENSIVE IMPROVEMENTS 1N THE CITY OF 
LONDON. 


AT the last Court of Common Council, the Special Committee appointed to 
report upon the proposed improvements in the city, presented their report, 
which certainly contains numerous suggestions, but we fear it will be several 
years before they can be carried into effect; they observe that : 

It has long been the subject of public complaint. that Newgate-street, 
Snowhill, and Holborn, the great thoroughfare to the north-western, and 
that of St. Paul's Churchyard, Ludgate-hill, and Fleet-street, to the western 
part of the metropolis, are botb quite inadequate to the immense traffic of car- 
riages, wagons, and vehicles of every description whieh throng in those 
directions; and the numbers of wagons and carts which convey provisions 
to and from Newgate-market frequently choke that thoroughfare, creating 
delays and inconvenience to the mail-coaches, and other impediments to the 
Pust-office arrangements. The special committee baving examined earefully 
those plans which have been suggested to the Commissioners of Woods and 
Forests for a new thoroughfare, commencing in the neighbourhood of Lei- 
cester-square, through Lincoln’s-inn-fields into the city, crossing Farring- 
don-street by a viaduct, next considered the practicability of forming a 
street which would connect the end of Cheapside with such a thoroughfare 
at Lineoln’s-inn and with a branch diverging into Holborn, which would 
effectually relieve the great pressure of the public traffic in the thoroughfares 
alluded to, and at the same time render a viaduct at Holborn-bridge unne- 
cessary. They were of opinion that the formation of a street cumbining 
these desirable objects was decidedly practicable, the street to commence at 
the east end, and eontinve along Paternoster-row, through Amen-corner, 
across Farringdon-street to the south-west corner of Farringdon-market in 
a straight line, the main line to continue across the middle of Fetter-lane 
to the city boundary, and a branch to diverge from the corner of the market 
to the end of Fetter-lane, at the summit of the hill in the wide part of 
Holborn. The special committee having had the levels in this proposed new 
line accurately taken, find that the greatest inclination of any part of it 
would not be more than about 3 feet in 100, and that only for the distance of 
370 feet. lt occurred to them in pursuing the investigation, that this new 
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line would be still greater improved by the removal of the whole of the 
houses between the north side of 3t. Paul's Churchyard and Paternoster- 
row, from the end of Cheapside as far as Ave Maria-lane, which could be 
done for the additional sum of £150,000. Should this be effected, that mag- 
nificent structure would terminate a vista of upwards of one-third of a mile, 
and the whole would, in addition to the increased facility and convenience 
which would be afforded to the growing commercial traffic of the city, form 
one of the grandest improvements of an architectural character, yet achieved 
in the metropolis. 

The order in which the special committee have classed the improvements 
Which they consider called for, is according to the relative importance of 
each, and as follows :— 

A. From the east end of Paternoster-row to Fetter-lane, and a branch 
street to Holborn, commencing with the houses at the west end of Cheapside, 
projecting beyond the line of St. Martin’s-le-Grand, al between Paternoster- 
row, St. Paul's Churchyard, as far as Ave Maria-lane, Amen Corner, cross- 
ing the Old Bailey, to Farringdon-street, to Shoe-lane, Printer-street, Great 
New-street, to Fetter-]ane to the city boundary ; and the branch street from 
Little New-street, to the north end of Fetter-lane, Holborn, about 3360 feet 
in length. The great st acclivity in the whole of this line will not be more 
than 1 in 31, and that for only about 370 feet, 

B. From the north end of Dowgate-hill to the east end of St. Paul's 
Churchyard, thence to Earl-street, Blackfriars, through Tower Royal, Little 
and Great Distaff-lane, crossing the Old Change into St. Panl’s Churchyard, 
about 1360 feet in length, and irom the Old Change, through Knight-rider- 
court, Carter-lane, Godliman-street, Bell- yard, Addle-hill, to the east end of 
Earl-street, about 1200 feet in length. 

C. Watling-street, from Aldermary Church to the west end of St. Paul's 
Churchyard, abant 1055 feet in length. 

D. The Poultry, on the north side, to the Old Jewry, and 100 feet of the 
north:side of Mansion-house-street, about 1053 feet in length ; from the 
Mansion-house across Bucklersbury and Size-lane to Queen-street, from 
Watling-street to the east end of Basing-lane, the east side of Queen-street 
from Watling-street to Thames-street. about 1400 feet in length. 

E. Lime-street, east side, from Cullum-street to Fenchurch-street, Lea- 
denhall-market from Fenchurch-street through to the south end of Grace- 
church-street, about 800 feet in length ; Aldgate, south side, from the Sara- 
cen's Head to Jewry-street. and the east end of Leadenhall. street at its junc- 
tion with Fenchurch-street. 

F. Broad-street buildings to the Curtain-road, through Halfmoon-street to 
Sun-street, thence to Skinner-street, and on to Worship-street, about 1550 
feet in length. 

G. From Aldersgate-street, opposite the end of Jewin-street to Smithfield, 
and from the corner of Little Britain across Bartholomew-close, to commu- 
nieate with the above line of street to Smithfield, about 1280 feet in length. 

H. Threadneedle-street, north side, at its junction with Broad-street, and 
south side, from the church of St. Benet Fink, to Finch-lane, about 265 feet 
in length. 

I. Holborn-bridge, north side, about 90 feet in length. Butcherball-lane, 
east side, abont 82 feet in length. St. Martin’s-le-Grand, north-east corner, 
Angel-sireet. 

K. Maiden-lane, north and south sides, about 275 feet in length; Jewin- 
street, south side from the corner; Redcross-street to Redcross-square, and 
north eoruer next Aldersgate-street ; Aldermanbury, the west side of the 
south end; Milk-street, east side next Cheapside; White Rose-court, 
Coleman-street, and Mason's-alley, Moor-lane, south side, east corner, and 
north end, west side, from White-street to Type-street, and south end. 
Milton-street, east side; New Bridge-street, Blackfriars, through Tudor- 
street to the Temple. 

** Having ‘thus detailed these improvements, the special committee turned 
their attention to that. part of the reference whereby we were directed to 
report our opinion as to the best means of accomplishing these objects, and 
having had under consideration the various improvements which have been 
carried ‚mt during the last 12 years, as connected with the avenues and ap- 
proaches to London-bridge, ascertained that our expenditure in tbis respect 
has averaged about £150,000 per annum ; a sum which they apprehended, if 
the same could be provided for a few years, would enable all the proposed 
improvements to be carried into effect ; and feeling that the corporation bave 
not the means at their disposal of effecting these improvements, however de- 
sirable the same may appear to be, the special committee were of opinion, 
as ler Majesty has been graciously pleased to appoint a special commission 
for the purpose of considering of further metropolitan improvements, which 
commission is now sitting, that a favourable opportunity exists for drawing 
ihe attention of the Government and the commission as to the best means tu 
be adopted for raising the requisite funds for these purposes, and recom- 
mended that we should be empowered to ecnfer;with them upon this desi- 
rable object ; and we agreeing with the special committee in the said report. 
submit the same to the hon. court.” 

The report was signed by 21 members. 
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THE TWEEDDALE PATENT DRAIN TILE AND BRICK MACHINE. 


Fig. 1. Tile Machine, 


Fig. 2. Drick M. chine. 


TuxsE machines, the invention of the Marquis of Tweeddale, have recently 
undergone very considerable improvements, and are naw made to he worked 
by manual power, and are so portable that they may be removed and placed 
in any part of the tile sheds or brick fields. Formerly the machines were 
worked only hy steam power, which in many cases was found to be bighly 
inconvenient and expensive, as it was necessary to have the machines fixed 
and the clay brought to them sometimes at a considerable distance. The 
new macbines, exhibited in the above engravings, can be worked by one 
labourer independently of the filler and attendants to remove the bricks as 
they are made. 

The machines nct with great simplicity, yet with the utmost accuracy. 


The one used for tile making, Fig. 1, consists mainly nf two iron cylinders, | 


over which webs or bands of moleskin, or other suitable clotb, are made to 
pass. By this arrangement the clay is pressed into a web of uniform thick- 
ness, without adhering to the cylinders. It is then carried over a covered 
wheel, alightly curved on the rim, and begins to assume the hent shape of a 
draining tile; a teodency which is increased by several inexpensive but effec- 
tual contrivances; and the tiles are polished and finished by passing through 
three graduated iron moulds of borse-shoe form, as scen in the centre of the 
machine, being at the same time mnistened from a cistern on the top of the 
machine. The tiles are then cut off, with mathematical accuracy, to such 
length as may he required (fifteen inches being gencrally recommended as 
the most profitable and convenient), and then they are conveyed tn any re- 
quisite distance by an endless web, and from thence are placed by two lads 
on the drying shelves. Flat tiles, or soles, are formed in precisely the 
Same manner; except that they are partially divided into two portions while 
passing through the moulds, the quantity of clay required for one draining 
tile heing the same as for two soles. ; 

15 bricks per minute. : 


! 


| 


The tile machine will make from 10 to | 


The brick machine, Fig. 2, is on the same principle, but varied to suit the 
different character of the article required. The clay is placed ina receiver or 
“ hopper” ahove the two cylinders; and it descends between them into a mould 
or box, in such a way as to become perfectly farmed and pressed into the 
shape of a brick in the transit. Bya recent skilful improvement, a series 
of palate-boards is horne along by an endless iron chain; and the adjust- 
oient is so correct that at the exact moment of passiog under the mould, 
each hoard is lifted to receive the new formed brick as it is emitted from the 
mould, and separated from the main body of clay; the palate board then 
drops again into its place with the brick, and is convcyed horizontally along 
the weh just mentioned; bence it is removed on to barrows by the barrow- 
men. 

It is not the least of the merits of both machines that, although acting 
with the aceuracy of clockwork, they are nat liable to derangement; and 
that, while they are snitable for the applicatioa of ateam or other power 
when very large quantities are required, yet they are so simplified as to be 
also within the management of a couple of common labourcrs, with the 
assistance of two or three boys to remove tiles, or the like number of men in 
the case of bricks. 

The quantity of articles produced is not limited by the machines, as they 
will manufacture any number that can be conveniently taken away. The 
general range is from 15 to 20 bricks or tiles per minute, when hand labour 
is employed to work the machines. 

Several of these machines are now in nperation in different parts of the 
United Kingdom, and on the Continent. The principal portion of the bricks 
for the rebuilding of that portion of llamburgh destroyed by fire, are, we are 
informed, made by these machines. One of tbe machines may be seen at 
the Company's wharf, Millhank, Westminster, near Vauxhall Bridge. 


E 1843+] 


THE XANTHIAN MARBLES IN THE BRITISH MUSEUM. 


Amongst the valuable, though to the public taste not the most at- 
tractive, additions to the contents of the British Museum, are the 
marbles brought from Lycia, and which have been placed temporarily 
in the two rooms leading to the Elgin marbles. These treasures not 
being as yet entered in the synopsis, or presenting to an ordinary ob- 
server no striking or remarkable feature, have not yet attracted that 
notice which their importance demands. Still they have not been al- 
together unnoticed by the crowds of holyday folk who have thronged 
to the Museum during the last few days, and who seem unanimously 
to regard them as “very ancient” and * very curious.” 

These marbles, which were discovered by Mr. Fellowes, while tra- 
velling in Asia Minor, in 1838, are said to be the most remarkable 
and important accession received by any European museum for many 
years, and have been obtained and bronght to England in conse- 
quence of the greatest enterprise and self-denial on the part of the 
gentleman by whom they were discovered, and in consequence of 
whose representations respectiug them they have been lodged in the 
British Museum. The marbles already secured to the British nation 
are but a small portion of those that abound in the interesting country 
from which they have been brought; they are, however, very valu- 
able, and some idea of their quantity may be obtained when we 
mention that they were brought to England in 78 large and heavy 
packages. 

The Xanthian, or Fellowes marbles, as it has been proposed to have 
them called, illustrate the mythology, the modes of warfare, and a 
variety of interesting features in the manners and customs of the 
ancient inhabitants of Asia Minor, who were originally settlers from 
Crete. 

As might be expected, these sculptures do not, as works of art, 
rank with the Elgin marbles, but they are highly interesting as illus- 
trating the state of sculpture ina much earlier age. They are sup- 
posed to include some of the earliest efforts of Greek art which have 
come down to our times. 

The principal objects in the collection are those which Mr. Fel- 
lowes describes as the bas-reliefs representing the legend of the 
daughters of King Pandarus being carried away by the harpies, which 
were around the high square monument, which was called the harpy 
tomb. The marbles belonging to this tomb are placed in the centre 
of the grand central saloon, arranged as they were before being taken 
down. Near them is placed a model of the tomb, which was sup- 
ported by a shaft 17 feet high, and weighing 80 tons, standing on a 
plinth 6 feet high. The tomb itself was 3 feet 3 inches in height, 
surmounted by a cover which weighed from 15 to 20 tons. The cen- 
tral saloon also contains some very beautiful frieze work, representing 
in bas-relief a bear hunt: all the figures, the horses and horsemen, the 
dogs, and the unfortunate bear itself, are very spirited and bold, but 
not highly finished specimens of art. Some of the figures on the 
harpy tomb, and those placed on the under ledge of the same large 
framework, bear a considerable resemblance to the figures on the 
monuments of Egypt; we may mention particularly the gods seated 
on chairs, one smelling a lily, and another giving a helmet to a war- 
rior. In the anti-room there are several very rich friezes. One 
represents a sacrifice ; the fire is burning on the altar, and a number of 
persons are approaching with various offerings, both animal and 
vegetable, and in cases the offering may be readily distinguished. 
The siege of the walled town forms in itself an interesting subject ; 
the walls are defended by warriors armed with stones, which are also 
the weapons in general use among all the combatants; on the walls 
are a number of females, whose countenances indicate great distress, 
as they well may, for the artist has introduced an escalade, which is 
sufficiently indicative of the danger of the inhabitants. The friezes 
and the pediments in this room contain some figures, which for vigour 
of design, if not for beauty of execution, may vie with the Elgin 
marbles. Mr. Fellowes, in his account of the transmission of these 
marbles to England, remarks that the frieze so accurately illustrates 
the description given by Herodotus of the capture of the early city, 
that he could almost fancy that the neighbouring historian had written 
his history from it, commemorating an event which happened about a 
century before his era. We understand that a room is to be pre- 
pared expressly to receive this valuable addition to the antique sculp- 
tures with which our great national collection is enriched.— Times. 
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DREDGING AND DREDGING-MACHINES. 


StR—As to working a machine a-head by the engine, although, as 
you remark in your foot note to my communication on this subject, in 
the last number, it is one of the most obvious applications of the en- 
gine power, yet it is not equally so under all circumstances. Where 
a machine is used to keep a harbour dock or navigation clean, the ap- 
plication is most obvious and advantageons, as the traverse of the 
machine may be quite uniform; but where the natural bottom has to 
be dredged out, the advantage is not so great. Indeed, in such a case, 
itis impossible to apply a constant power to the bow chain in trench 
cutting, (or the lateral chains in radius cutting,) else the machine 
would be broken by natural interruptions, such as stones and roots of 
trees occurring. But if the engine power be applied to a crab-winch, 
and the chain be brought with about three turns round the winding 
barrel, so as to give it just sufficient friction to drag the machine 
under the ordinary resistance to the buckets, and of course allowing 
the end of the chain to coil upon the deck, an intermittent motion 
may be had. If, however, a man attend to this crab-winch while the 
machine is at work, and on the given signal from the captain, throws 
a slack of chain on the winding barrel to cause it to slip, and so stop 
the advancement of the machine, this motion may be rendered qnite 
as manageable as if performed entirely by mannal labour. It would, 
of course, be an object to dispense with the attendance of a man at 
the crab-winch or with the winch also, and to wind the chain ona 
barrel at the engine, but then no friction straps or the like could pro- 
duce such a motion as that given by the man letting the chain slip or 
lose hold entirely, as required. A fast and loose gearing would 
scarcely do, but, with friction cones, it would certainly approximate 
to a hand motion, sufficient for ordinary cutting. 

In my communication Jast month, I did not say what motive power 
I would apply to the lateral chains therein proposed, but the above 
remarks apply equally to them as to a bow chain. Where the motion 
of the machine (7. e. the progressive motion of the machine or boat to 
the stuff) may be uniform, the application of engine power would be 
an additional saving, as they would only require an occasional in- 
spection, but in the case where the motion must be intermitted, the 
method of “radius cutting" reduces the labour of winding so much, 
that if a man attend to the chains he can also wind them. In a small 
macline, about 50 feet long, one lateral chain on each side may be 
sufficient. 

As the reduction of the number of hands required to work dredging 
machines must be an object with every engineer whose works require 
the use of them, in as much as it is creditable to raise the stuff at the 
least expense which local and other circumstances will permit, many 
ingenious arrangements might be thought of. In those machines in 
which the bucket ladder is placed in the centre of the boat, there are 
levers at hand, by which the captain, while taking the soundings in 
the well, can raise and lower the ladder. In the same manner, when 
engine power is applied to the crab winchs, rods might be brought 
from their fast and loose motions, so as all to be at one point. Always 
adapting the machine to the nature of its work, I am not aware of 
any works where the machines are divided and adapted to different 
sorts of work, which has made me keep this point in view in my pre- 
ceding remarks. 

If each machine be adapted both for light and heavy work, there 
must be a waste of power; but more on this again. 

W. C3 COE 

30, Hope Street, Glasgom, 

26th April, 1543. 


Paris.—The monster elephant which has for 30 years guarded the Plac 
de la Bastile. in memory of Napoleon's Egyptian exploits, is abont to be cast 
in bronze, for the decoration of a grand fountain to be erected in ihe Place 
du Trône. ‘the giant animal is already caged, for the purpose, within a sys- 
tem of boardings forming a vast workshop, and at once exciting and baffling 
the curiosity of the Parisian street hunters. The papers also state, that the 
commission for erecting the tomb of the Emperor Napoleon has come to a 
decision that the baldachin of the altar at the Invalides, with its gilded co- 
lumns, shall be suppressed; that the equestrian statue of the Emperor shall 
be erected on the Esplanade, and not in the Cour Royale, as designed by the 
architect, and that the figure of the Emperor shall be in his historical dress, 
and not in the Roman costume. The Minister of the Interior has given com- 
missions for twelve statues, to be placed in the niches of the princi pal facade of 
the new buildings at the Hótel de Ville. The following are the subjects — 
Frochot, Voyer d'Argenson, Etienne Robert, Vincent de Paule, L Abbé de 
l'Epée, Robin, Jean Aubry, llardouin-Mansard, Guillaume Bude, Mathieu 
Mole, Michel Lallier, and La Vacquerie. 

28 
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NAMES 
OF 


STEAMERS. 


HIBERNIA. 


BALLINASLOE. 


NOTTINGHAM. 


ATHLONE. 


Roya ADELAIDE. 


RovArL WILLIAM. |Nov.23, 18143. 


PRINCE. 


PRINCESS. 


LEEDS. 


BiRMINGHAM. 


Mans. 


ORIENTAL. 
(Fram Alexandria) 


HinposTan. 
( From Calcvtta.) 


SHANDON. 
(Glasgaw.) 


D.&pALUS. 
( Liverpool.) 
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, How long 
since the ap- 


C. W. WILLIAMS' ARGAND FURNACE. 


Questions relative lo the effect of C. W. Williams’ Argand Furnace, as answered by the Commanders and Engineers of the undermentioned 
Steamers, 28th March, 1513. 


Had you a sufficient 


paratus was Did your furnaces make Da they make less smoke, supply of steam before 


introduced much smoke before they|since they were altered ? 
were altered ? 


info your 
Fessel. 


12 months. 
7 months. 


{ 
{ 
i 
| 
i 


19th April, Yes—a 


A great deal of smoke. 


Not much smoke. 


very 


1841—say black smoke. 


two years. , 
7 months. 


vionsly. 


| A great quantity o 
lsmoke was made pre-jafter the fires are put in 


thick 


Much less smoke, 


the furnaces were 
aifered. 


Yes — but not too 


scarcely any to be per-jmuch. 


ceived. 

Since the alteration 
there is less smoke tban 
before. 


No smoke is now 
made except when fires 
are first lighted, or coals 
are being thrown ou. 

Nosmoke is now made 


good order — a 
smoke when men 
firing. 


light 
are 


10 months. | Yes—sve smoked very) Only when fires are 


much. 


Always to | 


Made much 
with the former boilers. 


tbese boilers. former boilers. 


frst lighted, or with bad 
coal. 


smoke, Very little smoke now. 


Smoked much with} We hase made very 


little smoke since the 
commencement, with 
present boilers. 

They now make 
scarcely any smoke aftcr 
the fires are well lighted. 


No smoke except when 


Yes. 


No— scarcely enough 
of steam. 


Ratber insufticient in 
steam. 


No—we had but little 


exertion we worked to 
full power. 
The apparatus attached 


were put in. 
Apparatus always at- 


times. 
We had sufficient be- 
fore the alteration. 


We always had a good 


they amoked cousider-|firing up or making the|command of steam. 
ahly—at other times notjfires, and then only a 


9 months A great quantity of 
dense black smoke. 
Above2years| Going before the wind) 
so much. 
1 montb. At times they smoked. 
9 mouths. A dense black smoke. 
20 mouths. Yes—we smoked con- 


siderably, as much 
any vessel of our class. 


Put iu on ar- 
rival at | 

| 

4 months. | 
smoke. 


9 months. 


Voyage from Liverpool 
to Sonthampton, smoked 
Southampton! much, from both funnels. 


A great quantity ofi 


A great deal of smoke. 


as 


short time. 


No black smoke now 
appears while under way, 
but sometimes a little 
gray colour a few seconds 
after firing. 

Much less smoke. 


After all is warmed 
throngh wedo notsmoke, 


raking, and then only a 
slight volume for a few 
seconds. 


Smoke is now seldom 
or never seen, 


Smoke uearly done 
away with, except at 
firing, and when raising 
steam from cold water. 

No smoke now except 
when the fire is lighted. 


] have always a sufti- 
cient supply of steam. 


No, we had not sufti- 
cient steam. 

We were always pretty 
well for 


only when firing up orjusiug good coals. 


Not over abnndant. 


Sufficieut. 


Not half enough. 


mes: with very goodjhave, 
coal — then with great|with good coals. 


— ed 


Hore you as good or 


(June, 


Does the use af this 
Apparatus effect any 


better command of steam saving of fuel, and to 


since the alteration ? 


Yes—a great deal het 
ter, and was enabled to 
blow off copiously. 

I should say a better 
command of steam, 
though we have new 
cylinders of larger di- 
mensions. 


We have uow an abun- 
dant supply of steam. 


We have now a very 
plentiful supply of steam. 


We are convinced we 
and particularly 


Sufücieut supply o 


when the present boilers|steam. 


Apparatus always at- 


what extent ? 


On the average of trips 
we save at least 3 cut. 


per hour. 

Consumption mnch 
about the same as before, 
notwithstanding about 


(16 borses power added, 
and an increase of two 
revolutions. 

Consumption of fuel 
the same as before. 


About four tons of 
fuel less is now consumed 
in the trip than before, 
the alteration. 


Yes — this is experi- 
enced when burning 
good coals, but not wben 
with a bad quality. 


Apparatus always ap- 
plied to these hoilers. 


Apparatus always at- 


tached to present boilers :|tached—plenty of steam tached, therefore cannot 
plenty of steam at alljat all times. 


say. 


We have quite snfti-/ Without the air 
cient, as we had before. |pipes we made 


We have better com- 


16 voyages .. 37lhrs. 
Coals consumed 571tons 
With the air 
pipes we made 
16 voyages .. 379hrs. 
Coals consumed 522tons 


Saving .. ..49tons 
To the best of our 


mand of steam; if theljudgment, about 4 cwt. 
coals are good, we can|per hour. 
make any quantity of) 


steam with the greatest, 
ease. 
At all timea a sufficient 


We save about 1 cwt. 


command, and are nowito 14 cwt. per hour. 


enabled constantly to 


blow off steam. 
Very much better. 


We cousider that we 


From the nature of 
our service 1 cannot say. 
Wethink wearesaving 


steam when|have a much better sup-|from three to four cwt. 
ply with the air appa-jper hour. 


For many 


ratus—there is no ques-|voyages onr consumption 


tion of it. 


Sufficient steam now. 


Much abont the same. 


Much better. 


averaged 26 cwi. per 
hour. It was 30 cwt. 
previously. 

The air boxes are a 
great saving, both in 
fuel aud supporting the 
bridges. 

From 15 to 20 per 
cent. of fuel is saved. 


Yes, at least one-third. 


. Since the above was printed, the Queen Victoria (in Liverpool) and tbe Branda (in Glasgow) have been added to the list, in both of which 
tbe apparatus has been snccessfully applied. 


1843. 


C. W. WILLIAMS’ PATENT SMOKELESS ARGAND FURNACE. 


Sin—4Às the application of Mr. C. W. Williams’ Argand Furnace 
to marine boilers has been questioned, we beg to request your giving 
room to the aecompanying tabular view of its adoption on boar 
several steamers, and to add that the apparatus continues to be applied 
to such boilers as from their construction are susceptible of im- 
provement. 

Iam, Sir, 
Your's obediently, 
Dircks & Co. 

P.S. By the returns in the foregoing table it will be seen that the ad- 
vantages are greater in some vessels than in others. This difference 
is chiefly attributable to the construction of their boilers. In marine 
as well as land engine boilers, the arrangement of the flues frequently 
renders them incapable of improvement; such arrangement not only 
injuring the draught, but tending to obstruct, rather than aid, the 
natural and chemical process of the combustion of the gaseous matter 
of the coal. In some of the boilers in the above table, there appears 
to be a considerable saving of fuel where there lad been a sufficiency 
of steam. In others, the advantage of the apparatus is shown by ob- 
taining a better supply of steam from the same quantity of fuel. In 
all, the great evil of smoke is avoided. Where furnaces are properly 
attended to, by having the bars kept thickly and uniformly covered 
with fuel, smoke will be prevented, and more heat generated. Any 
deviation from this, by having the fire bars too long—by improperly 
feeding the furnaces or allowmg the fuel to burn in holes or irregu- 
larly—or by heaping the fresh coals in front, and allowing the back 
part of the bars to be uncovered or without the full supply of fuel, 
will be attended, either with the generation of visible smoke, or the 
escape of the gases unburnt, though invisible, with a loss of heat, and 
consequently a diminution of steam. It is here to be noted, that the 
absence of visible black smoke is no test of the combustion of the 
gases. What is called the “combustion of smoke ” is not unfrequently 
the effect of the mismanagement of the fuel, by which its inflammable 
gases pass away in an invisible form. Smoke is the result of the 
imperfect process of combustion of the gases, and as the process can- 
not be twice performed in the same turnace, the “combustion of 
smoke” is hence a chemical absurdity. Dr. Ure, writing to Mr. 
Williams, says, “I quite agree with you in considering the prevention 
of smoke to be the true mode of curing the nuisance; for when the 
carbonaceous particles become deposited, it is impossible effectually 
to burn them, so as to destroy the smoke which they occasion, or 
rather constitute." Professor Brande says, “ As to the quibble about 
burning smoke, it is, in other words, burning what is to be presumed 
has already been burned, and therefore cannot be burned twice over,” 
&e. "Icansee nothing that in the least invalidates your views re- 
specting tbe prevention of smoke, by the combustion of that which 
would become smoke, £f you mould let it.” 


Muy 5, 1843. 


NOTES ON THE USE OF SUBLIMATE OF MERCURY AND SUL- 
PHATE OF ZINC, AS PREVENTIVES TO DECAY IN TIMBER, 


Various attempts have been made by different individuals to render tim- 
ber indestructible, both as regards fire and the hand of time, also to render 
timbers of inferior qualities equal in hardness to those of the best descrip- 
tion; for the two latter purposes a solution of pyrolignite of iron and chlo- 
ride of lime have been employed, and for the former, solutions of the sul- 
phates of copper and iron. It bas long been known that the saturation of 
skins of hirds and anatomical preparations, in a solution of corrosive subli- 
mate of mercury, tended to their preservation, and it was suggested by Sir 
H. Davy and also by Mr. Chapman, that the same solution was capable of 
preserving timher; but it was reserved for Mr. Kyan to bring the subject to 
bear in practice, who, as long ago as March 4, 1828, submitted some timbers 
to his new process, and the first examination of which took place in three 
years afterwards, and the second in July, 1833, five years afterwards. Since 
then the use of sublimate as a preventive of dry rot and decay has been 
termed Kyanizing, after Mr. Kyan, who, in 1822, took ont letters patent “for 
a new mode of preserving certain vegetable substances from decay,” and in 
ihe same year had some specimens of timber, prepared with tle solution, 
tested in the fungus pits of Woolwich dockyard, which stood the trial satis- 
factorily. In 1835, the paling of Regent’s Park, in London, was so prepared, 
and in the same year Sir Robert Smirke employed Kyanized timber in the 
erection of the Oxford and Cambridge Club, and Messrs. Grissell and Peto, 
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the builders, erected tanks and purchased the use of the patent, and Mr, Samnel 
Beezley, the architect, reported, in Jan. 1831, favourably of the paling in the 
Regent's Park, which had been submitted to the process. The above au- 
thorities, I have no doubt, gave the system of Kyanizing an impetus of 
which it has not yet lost the beneficial effect. Above twenty railway come 
panies used the patent for the preparation of the sleepers of railways, both 
for cross and continuous bearings ; it was used on the viaducts of timber on 
the North Shields Railway, by Messrs. Green, and also by the Honourable 
Commission for tbe repair of the Menai Dridge. The Kyanizing system has 
been introduced into lolland, where the Commissioners of the Dutch govern- 
ment made a favourable report in May, 1838, and it has also been used for 
the Austrian railways. A company is now using the patent in England 
under the title of “ The Anti-Dry-Rot Company." 

An improvement on mere saturation was suggested and acted upon by Sir 
William Burnett, in Aug. 1836, and being favourably reported on by the 
Admiralty, a tank was erected at Portsmouth, being of wrought iron, 52 ft. 
long, and 6 ft. diameter, and another was erected by the Tlull & Selby Rail- 
road Company, 70 ft. long 6 ft. diameter. The Anti-Dry-Rot Company, under 
Kyan's patent, has also a 60 ft. tank and hydraulic apparatus, at their works, 
City Road Basin. The timber is piled inside these tanks with interstices, 
aud the air is exhausted by a pump to a vacuum of 253 in. of mercury, and 
the solution then admitted, and submitted to a pressure of 100 1b. by a force 
pump, by which means the saturated solution is forced into the pores of the 
wood. Some doubts have been expressed as to whether the proper etfect is 
ohtained by this mechanical process, the action being chemical, and time for 
saturation being required. 

The report of the Committee appointed by the Lords of the Admiralty 
printed by order of the House of Commons, July 9, 1835, contains the fol- 
lowing observations, founded upon some experiments made at Somerset 
House. The solution used for preparing the timber, contains 224 lb. of 
ihe corrosive sublimate to 1062 gallons of water, or about llb. to 5 gal- 
lons, and the cost of the sublimate 3s. 7d. per lb, and that the solution 
diminishes in bulk and not in strength by use. 

Professor Faraday delivered a lecture at the Royal Institution on dry rot, 
in Feb. 1833, Dr. Birkbeck at the Society of Arts, Dec. 9, 1834, and Robert 
Dickson, Esq., at the Institution of British Architects, April, 1837, and a 
pamphlet was published by J. C. Adlard on Kyan’s process, all approving of 
tbe process, wbich show the prominence this subject has assumed within 
late years. 

The following is the cost of Kyan's process as first promulgated in Janu- 
ary, 1836 :— 

Se 
Licence per load of 50 cubic feet — .. og T ae 5 


I lb. of corrosive sublimate to 10 gallons of solution ES 5 

Labour to J load of timber, filling and emptying tank, and 
unloading .. oe 66 58 5o 50 an E 

Risk and profit, 25 per cent. ad 56 Ss 5c 5 


Cost of a load of 50 feet 5o 20s. 


Deals require to lie in the tank three days, and an extra day for every inch 
in thickness. 

The largest tanks for mere saturation that ] have any account of, were 
erected for the Great Western Railway Company, at Dull's Bridge, near West 
Drayton, under the direction of the engineer to the Company. These tanks 
were 9 ft. deep, and of au oblong trough shape, the size at the top was 84 ft. 
by 19 ft., and at bottom 60 ft. by I2 ft, 8in. The sides were of iin. plank, 
American pine, supported on sills 12 in. by 10 in., and upright framing 10 in. 
by 10in., and with sloping diagonal! braces, Sin. by 8 in., of which framing 
there were 9 sets in the length of the tank. The whole was sunk into the 
ground nearly level with the surface, the uprights standing about 2 ft. above 
the sides, to which were attached transoms to keep down the timber in the 
solution. The tendency of the timber to float was so great, that notwith- 
standing the bearing was only 19 ft., and the transoms 15 in. by 12 in., they 
were cambered or bent upward nearly an inch and a half, and in one instance 
the whole tank was disturbed from its seat; the thickness of the sides being 
only 4 in. plank, the solution escaped, and ran into a diteli which cummuni- 
cated with a fish pond at a distance of ahout 600 yards from the tank; and. 
notwithstanding the reduction in strength, the fish in the pond were killed. 

The sublimate was dissolved in hot water, and added to the water in the 
tanks, the hydrometer being used to test its strength. At the end of the 
tank a mast was erected with a travcrsing boom, so as to he used as a derrick 
in filling or emptying the tank of timber. As a test whether the solution 
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had penetrated to the centre of the timber, hydrosulphuret of ammonia was 
used, and if the solution had penetrated snfliciently into the prepared timber, 
being tnuched with the test a black stain would soon become apparent, al- 
thongh I mast say I have not seen it act successfully when the timber was 
split far from the surface. 

The preservation uf timber from the dry rot is at the present moment 
attracting considerable attention, in consequence of Sir W. Burnett’s process 
having superseded Mr. Kyan’s in the good opioion of the authorities of the 
navy. The United Service Journal for April has an article on naval im- 
provements in the 19th century ; from the fourth notice on dry rot, 
is condensed the following account of Burnettizing. It appears that Sir W. 
Burnett, Physician General of the Navy, knowing that the precipitate caused 
by Kyanization was soluble in sea water, substituted water saturated with 
the chloride of zinc, with decided and beneficial effect ; and “ we trust," says 
the editor of the Journal, * the day is not far distant when not a load of tim- 
ber or a bolt of canvas will he used in ller Majesty's service without being 
Burnettized." The principle of Burnettizing was reported upon hy the 
Master of Woolwich Dockyard and his assistant, 15th July, and by the Ad- 
miralty, 26th July, 1841. Tanks are established at each of the dockyards, 
at Portsmouth, Plymonth and Chatham; that at Portsmonth is 6 ft. diameter, 
and 52 ft. long, and proved to a pressure of 200]b. on the inch. In conse- 
quence of the snccessful results of all the experiments, Sir William was in- 
duced to take out a patent. In the above named Journal, amongst the cor- 
respondence, is a letter from the Liverpool Registry of Shipping stating that 
rock salt filled between the timbers of the frame of a ship, is a preventive or 
cure for dry rot, even after it has made its appearance. In the Mining Jour- 
nal. March 18, 1843, from a letter by J. Murray we learn that he applied 
sulphate of iron and a partial vacuum, caused hy steam injection, to assist 
the penetration of the solution, 10 years hefore Kyan’s proccss; through the 
same channel, he also states that salts of copper will coagulate albumen as 
well as chloride of mercury. The tanks of the lIull and Selby Railway, 
previously noticed, are more fully described in Vol. 5, page 202 of the Jour- 
nal, heing an account of the meeting of the Institution of Civil Engineers, 
March 8, 1840, where it is stated that 50 out of 70 of the prepared sleepers, 
used at the West India Dock warehonses, after being down for five years, 
were rotten, they had been prenarcd by simple immersion or saturation; and 
it is also stated, that some tanks of the Aati-Dry-Rot Company, in which the 
solution was kept, had decayed, and that the action of corrosive sublimate 
would be prejudicial to the use of iron holts in Kyanized sleepers. 

In the application of Kyanizing to railways, Mr. Giles was the first to 
apply it on the Southampton Railway; and of its application to bnilding, 
Sir Robert Smirke at thc Temple in 1833, also at the Custom llouse, Bristol, 
the Oxford and Cambridge Club, and the British Museum; also by Mr. Wilkins, 
in the erection of the National Gallery, aod by Mr. Barry, at the College of 
Surgeons, in 1834, and in the same year by Mr. Abraham, at the Westminster 
Bridewell; and it has hcen also employed at Ramsgate llarbour by Andrew 
Turnbull, C. E. The above enumcration of works, in addition to the atten- 
tion bestowed at the meeting of the Iastitution of Civil Engineers, is, I 
think, evidence enough to show that Kyanizing has not been superseded in 
publie estimation by Burnettizing withont a fair trialof its merits. Both 
processes, I think, will fall into desuetude, not from any defect in principle 
or not answering the end in view, but from the first cost of the tanks, the 
delay in time, the vessel not heing capacious enough, and the extra delay 
and expense in delivery and cartage of the materials from place to place, or 
from the tanks to the works where the materials are required. This, I 
know, that the Kyanizing has signally failed ia taking root in the provinces, 
and I could specify at least ten places where it has been given up. With 
respect to a railway with two lines of road where it is used, the cost per 
mile will he as follows: where cross sleepers are employed, each sleeper con- 
tains from 2 to 23 cubic feet, and costs from 12d. to 13d. each for Kyau- 
izing, exclusive of cartage from the place of delivery to the Anti- Dry-Rot 
station, and from theuce to the works where they are required for use. The 
cost of sleepers of Scotch fir is ahout 4s. each, and of larch 5s.; price, of 
course, is ruled hy the locality, taking, however, the cost of Kyanizing and 
cartage at ls. 6d. per sleeper, and a double way, and placing the sleepers 
3 feet apart, (although recently they are placed only 2 feet 3 inches apart,) 
and there heing 1760 yards in a mile, the total cost of Kyanizing will be 
£132 per mile, which on some of the long lines amount to the sum of 
£20,000, an amount which ought not to be too rashly entered oo without 

ue inquiry. 

In conclusion, I beg to he allowed to state that I was engaged in the use 
of the Kyanizing when Messrs. Grissell and Peto employed it; also, ia the 
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erection of the tanks of the Great Western Railway Company, and in the 
superintendence of the process, when performed by local establishments, o 

the Anti-Dry-Rot Company. I state this, to show that my opinion is not 
rashly formed, when I say that Kyauizing is grown into disuse, and that 
probably Burnettizing will also share the same fate, perhaps, without having 
so long a trial. With the concluding remarks of the Lecturer on En- 
gineering at King's College, as given ia a late number of the Journal, I 
cordially agrec, viz., “ ‘tis nse alone that sanctifies expense.” — Althongh this 
paper may not possess the merit of being thoroughly original, yet I think it 
may claim no lack of inquiry into the writings of previous inquirers as to the 
merits of this question of preventives to decay in timber. To yourself 
my thanks are especially due, for your liberality and condescension in no- 
ticing my previous etfarts, as a correspondent to your valuable periodical, 
amongst the general notices, as being the results of labour, and as valuable 
communications, but mare especially for the particular notice in Vol. 5, 
page 397, where my efforts are designated as ** practical and of great utüity." 
Your kindness has given my stndy and reading an object, which is to employ 
my leisure profitably in the advancement of knowledge, and becoming of 
practical utility to my fellow men. 


St. Ann's, Newcastle-upon- Tyne. 0. T. 


NEW PROCESS FOR MANUFACTURING LIME, &c. 


A Patent has been granted to Wittiam Enwarv Nrwrox, of Chancery 
Lane, for “ improvements in manufacturing lime, cement, artificial stone, and 
such other compositions, more particularly applicable to working under water, 
and in constructing buildings and other works, which are exposed (o damp.” 
(A communication.)—Sealed the 3rd of April, 1841. 


This invention consists, Firstlv—in the formation, hy certain new pro- 
cesses, of an hydraulic lime and cement, which has the property of becoming 
hard and solid, when under water, or exposed in damp situations. Secondly— 
in the application nf the same principles to the hardening of soft stones, for 
the purpose nf making hard artificial stones. Thirdly—in the employment 
of the same process for hardening wood, and preserving iron from the effects 
of damp, &c. 

The following is the principle upon which the invention is founded, and 
the methods employed for carrying it into cffect: The property which cer- 
tain sorts of lime possess, nf being hydraulic, or hardening undcr water, is 
cansed by a certain combination of the lime with silica, alumina, and some- 
times also with oxide of manganese, and oxide of iron. The object then of 
this invention, is to facilitate the combination of the lime with those oxides, 
hy means of agents not hitherto employed. Thus, in nperating by the dry 
method, as is generally the case, instead of calcining the lime-stone or lime 
with sand and clay, the inventor, in order to facilitate the combination of 
the silica and alumina with the lime, introduccs a small quantity of potash 
or soda, in the state of carbonate, sulphate, or chloride, or of any other salt 
of these bases, susceptible of decomposition, or becoming a silicate, whea 
such calcination takes place. The salt of potash or soda, the quantity of 
which varies from three to six per cent. to the quantity of lime, is employed 
in the state of solution, so as to penetrate and mix better with the alkaline 
salt in the chalk or slacked lime. Calcination effects the rest, in the ordi- 
nary manner. 

In order to combine or incorporate morc equally, by the dry method, the 
alumina, and the oxides of manganese, and of iron, with the lime, the sul- 
phates of these bases are first decomposed by the slacked lime, by making a 
paste with a solution of the sulphates, mixed with the lime. This paste, 
into which the su!phates in question canter, in the proportion of from six to 
ten per ccnt. of the lime, is then calcined, in order to produce au hydraulic 
lime. All sorts of lime are made hydraulic, by the humid method, by mixing 
slacked lime with solutions nf alum or sulphates of alumina; hut the best 
method consists in employing a solution of the silicates of potash. or of 
soda, called liquor nf flints nr soluhle glass. An hydraulic cement may also 
he made, which will serve for the manufacture of architectural ornaments, by 
making a paste nf pulverized chalk, and a solution of the silicate of potash, 
or of soda: in working with this plaster, it becomes much harder than or- 
dinary plaster. 

These same silicates of potash or soda, dissolved in water, will also harden 
chalk, or soft and porous stones, and transform them, artificially, into hard 
stones. In order to do this, these soft stones, either rough, or cut into their 
proper forms, must be soaked in a solution of the silicate, either warm or 
cold, and allowed to remain there a longer or shorter time, according to the 
degree of hardness which it may be necessary to give them; after which, 
they must be taken ont and left exposed to the air. At the end of a few 
days, stones, thus prepared, will have acquired a hardness equal to that of 
marble; and this quality, in a little time, pervades the whole mass; for if, 
for the purpose of polishing, the onter coat or surface be removed, the inner 
one, which at first is not so hard, will harden in its turn, by exposnre to the 
air. This takes place as far as the silicate has been able to penetrate. A 
more superficial hardness is obtained, by applying the solution of the silicate 
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of potash or soda, by means of a brush. It is in this manner that walls, 
constructed of chalk and mortar, may he hardened. Sculpture, and various 
other objects, which may he made or prepared in chalk, may he hardened, 
and afterwards serve for decorating buildings, and other purposes, without 
the fear of their hecoming injured hy frost or damp. Chalk, hardened in 
this manner, may also be used as a substitute for the stones now employed 
by lithographers. Plaster models may also be hardened, by placiug them, 
for some time, in a solution of the silicate ; but it would he still better to 
add a portion of the solution to the paste, at the time of making the model, 
or nsing the plaster. The silicate of potash or soda is prepared by fusing 
one part of white siliceous matter with from one and a half to two parts of 
potash or soda, iu the ordinary reverheratory furnaces, or in a glass-maker’s 
or iron crucible. The solutions may be used of any density for plaster; bnt 
they should be weaker for chalk. Iu the last place, the inventor has found 
that the silicates of potash or soda, when dissolved in water, decompose 
spontaneously in the air, and cover the objects, to which their solution has 
been applied, with a strong covering or layer; thercfore, hy applying the 
solution of silicate of potash, or of soda, to polished iron, and allowing it to 
dry in the air, the metal is preserved from oxidation. By soaking wood 
many times in this solution, and allowing it to dry in the open air, every 
time after it has been placed therein, it becomes so much penetrated with 
silica, that it acquires a considerable density and degree of iudestructibility. 

The solution of the silicate of potash is not the only substance which, by 
being injected into porous bodies, tends to harden them. A mixture, made 
from a solution of bicarbonate of ammonia, and of chloride of magnesinm, 
may be successfully employed; or a mixture of the solutions of ammonia 
and chloride of calcium may be used. Ju these latter cases, instead of 
having siliceous injections, they are either magnesia nor calcareous. Soft 
and porous stones may also be considerably hardened, and defended from the 
action of damp, by first well drying them, and then dipping or steeping 
them iu sulphur, or some natural or artificial resinous or bituminous sub- 
stance, rendered liquid by heat. 

The patentee claims, Virstly—the application of certain new means, to 
change or convert all descriptions of lime into hydraulic limes and ce- 
ments, or such as become hard under water, or when exposed in damp 
situations, by combining these limes and cements, with silica, alumina, 
the oxide of manganese, or the oxide of iron, either by the dry or 
humid method. Secoodly—the manufacture of bard artificial stones from 
chalk, plaster, and all porous stones in general, by injecting iato them, 
or imbuing them with silica, or the carbonates of magnesia or lime, 
by any of the above-described processes; or hy causing them, by virtue of 
their porons nature, to absnrb either melted sulphur, or bituminous, resinous, 
or fatty matters, properly liquified by means of heat. Thirdly—in the em- 
ployment of the silicates of potash or soda, for making or forming a stouy 
plaster or coating upon a variety of substances; thereby preventing iron 
from hecoming rusty or oxidized, and rendering wood and other organic 
matters harder, and not liable to decay.—[nroifed in the Petty Bag Office, 
September, 1811.]— London Journat. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
February 3.—The Presioen in the Chair.—( Continued.) 


The Thames Tunnel.—Sir M. Isambard Bruael presented a design iotended 
to illustrate the mode of securing the poling-boards of the shield of the 
Thames tuunel. The poling-boards, shown in the drawing, he descrihed as 
being intended to close the wbole area of the excavation in the front, as the 
side and top staves were intended to secnre the sides and top of it. The 
shield (weighing nearly 180 tons) in passing over the ground, served mate- 
rially to compress it, and make a firmer foundation for the tunnel. When it 
was considered that the mass of ground removed weighed 63,000 tons, while 
the brick structure by which it was replaced weighed only 26,160 tons; 
some idea might bc formed of the difficulties which had been encountered in 
the progress of this nndertaking. It wonld be seen by reference to the early 
reports, that 540 fect of tunnel had been made in the course of sixteen 
months, viz., fram the Ist of January 1826, to the 27th of April 1827. At 
that period the miners aud bricklayers struck, without even securing their 
work. In this emergency, after standing still a week, new haods were en- 
gaged; the result was, that on the 11th and 12th of May, the ground 
showed symptoms of giving way, and on the 18th the river broke in and 
completely filled the tunnel; the length of brickwork theo completed was 
about 550 feet. He was convinced that no irruption would have occurred 
but for the desertion of the men, for at no previons period had so much work 
been done; the average progress heing 12 feet per week for sixteen weeks, 
and having at that time the advantage of his son's services and those of ex- 
perienced assistants, the work might have continued, and the tuunel would 
have hcen finished in about four years. After this irruption, an advance of 
only 50 feet was made within the period of the year 1827, and in conse- 
quence of a second irruption, the work was totally abandoned. In the year 
1835, after a lapse of scven years, being liberally assisted by the Govern- 
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ment, a new shield was provided, and the work was resumed in the begia- 
ning of March 1836. The work, however, proceeded very slowly as con- 
trasted with former periods. On the 11th of June the water broke in and 
continued to trouble the works for six weeks. Having succeeded in repelling 
this attack, the progress for the whole year amounted to 117 feet. Fore- 
seeing that he should at some future period, have to account for the causes 
of these delays, Sir Isambard instituted, in the conrse of the year (1836), 
distinet sets of records for every hranch of the service, afloat as well as 
underground, in order to place beyond doubt, the circumstances which might 
not otherwise be credited. These registers enabled him to give the minutest 
details of the work, and would, he hoped, be found useful in any future 
similar undertaking. Through the whole of the year 1837, the progress was 
only 28 feet 4 inches, a rate which hardly exceeded that of a fortnight of 
the year 1827. Two irruptions took place within the range of eight feet, 
owing to tle looseness of some portions of the strata, which were so fluid, 
that the only expedient for advanciug, was hy forcing forward some of the 
polings with the screws. The frequent bursts of gas at that period, and in 
1838 and 1839, had moreover such anu effect npon the men, that some of 
them fell senscless at their post. There was therefore great risk of the 
poling boards falling down, as had been the case before, and causing a tota! 
disruption of the ground. In this dilemma, the expedient of connecting the 
poling boards with each other hy hooks was resorted to, forming by this 
means a complete panel in the face of each of the 36 cells of the shield; 
the top poliog being suspended to the head of the cell, the panel could not 
he disturbed even with a cavity in front of it; there was likewise an addi- 
tional means of supporting the polings, by iron spnrs resting upon the floor- 
plates and going into the gronnd. Notwithstanding the apparent iucrease of 
lahour occasioned by this addition to the poling-boards, good progress was 
wade, amounting to 249 feet in the course of twelve months, and the hook- 
ing was found so safe in its service and its results, that were another tunnel 
to be constructed, Sir Isambard stated, that he would make the system of 
attaching the poling-hoards, an essential part of the orgauisation of the 
shield, being convinced that it might by this means, be worked through the 
worst ground, with a certainty of safety and success. 


February 14.—The PresioEnt in the Chair. ' 


“ Description of Mr. Clay's new Process for making Wrought Iron direct 
from the Ore; as practised ot the Shirva Works, Kirkintillock, Scotiond.” 
By William Neale Clay. 

In this commnuication, the author first describes the various stages through 
which the metal passes, hetween the reduction of the ore and its arriving at 
thc state of malleable iron, by the ordinary mode of manufacture; and then 
he explains the process which lie has invented, and introduced practically at 
the Shirva Works. 

By the ordiuary system of iron-making, the ores are reduced into the state 
of 'carhuret of iron, aud then, by refining and puddling, the metal is de-car- 
buretted, thus making it into malleable iron hy a number of processes, which 
are recapitulated :— 

lst. Calciniag the ore. 

2nd. Smelting in a furnace, by the aid of blast, either cold or heated, 
with raw coal, or coke, for fuel, and limestone as a flux. 

3rd. Refiving the * pig” into “ plate " iron. 

4th. Puddling, shingling, and rolling, to produce the “rough,” * pnddled,” 
or No. l bars. 

5th. Cutting up, piling, and rolling, to produce “ merchant," or No. 2 
bars. 

6th. A repetition of the same process, to make ‘‘ best,” or No. 3 bars. 

Seeking to diminish the number of manipulations, by the new process à 
mixture of dry Ulverstone, or other rich irou-ore (Hematite) is ground with 
about four-tenths of its weight of small coal, so as to pass through a screen 
of one-eight of an inch mesh. This mixture is placed in a hopper, fixed 
over a preparatory bed, or oven, attached to a pnddling furnace of the or- 
dinary form. While one charge is heing worked and balled, another gradu- 
ally falls from the hopper, throngh the crown, upon the preparatory bed, and 
hecomes thoroughly and uniformly heated; the carburetted hydrogen and 
carbon of the coal, combining with the oxygen of the ore, advances the de- 
composition of the mineral, while by the combustion of these gases, the 
puddling furnace is prevented from being injuriously cooled. One charge 
being withdrawn, another is brought forward, and in about an hour and a- 
half the iron is halled, and ready for shingliug aud rolling. The cinder 
produced, is superior in quality to that which results from the common 
system ; it contains from 50 to 55 per cent. of iron, and is free from phos- 
phorie acid, which frequently exists, and is so injurious, in all the ordinary 
slags: when re-smelted, it produces as much No. 1 and No. 2 cast-iran, and 
of as good quality, as the ordinary “black band” ore of Scotland. The 
cast-iron produced from the slag (amounting to one-third of what was ori- 
ginally contained in the ore) is mixed with the ore and coal in the puddling 
furnace; and thus, while nearly all the iron is extracted from the ore, as 
much wrought iron is prodnced in a given time, aud at the same cost nf fuel, 
as by the old system. The first process, producing puddled hars of superior 
quality, is consequently on a par with the fourth stage of the old system, as 
it avoids the necessity of the preceding separate manipulations. From the 
absence of all deleterious mixture, by once piling aud reheating the rougli 
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A. The Hopper to contain the charge o! 
ore and coal. 

B, Preparatory oven or bed. 

C, Wheels to regulate the supply of the 
mixture. 

D, Shaft to which the pcrioratcd bottom 
E is attached. 

F, Chimney. nearly doul!e in area to that 
which is require} on the old system of 
puddling. 
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vars, iron is produced, of a quality in every respect equal, and in powers of 
tension superior, to that which results from the second piling and reheating 
in thc common inode; it is therefore contended that the two processes pro- 
duce from the hematite nearly one-third more iron, of as good a quality as 
is usually obtained by the six processes of the old system. The iron thus 
produced bears a high polish, is very uniform in its texture, is ductile and 
fibrous, having more than an average amount of tensile strength, and at the 
same time appears to be more dense, as it possesses a peculiar sonorousness, 
resembling that of a bar of steel when struck. Jt has also heen converted 
into steel of a good quality. 

The paper is illustrated by a drawing of the furnace necessary for the pro- 
cess, and by specimens of the iron and steel produced. 

Remarks,—Mr. Clay contended that the ordinary method of making irou 
was neither so scientific, nor so practically good as there was reason to ex- 
pectit would have heen, when iron formed so considerable an item in the 
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; productive industry of the country. His invention was in some degree based 
upon the old Catalan fire, wherein malleable iron was produced direct from 
the ore, although by a considerable expenditure of fuel: by his pracess the 
ore was also reduced at one operation into the state of malleable iron, by 
combination with a large portion of carbonaceous matter; and as the denxy- 
dation of the ore could proceed simultaneously in an adjoining preparatory 
bed, through which the flame of the puddling furnace traversed, there was 
necessarily a great saving of time, labour, and fuel in the production of the 
metal, while the quality was at the same time improved. He argued, there- 
fore, that if the system was generally adopted, a large portion of the capital 
now sunk in the expensive constructions of blast furnaces, blowing engines, 
&c., would he dispensed with. 

Mr. Taylor observed, that the process appeared to be only applicable to 
the rich qualities of iron ore, which were now used in comparatively small 
quantities, as a mixture with the clay ironstones of the coal fields, fram which 
iran was generally produced in this cnuntry. There existed large quantities 
of hematite in Great Britain, equal in quality to that of Nassau, or of the 
Hartz mountains, from which so much iron was made, for converting into 
steel. The mines of Ulverstone alone now produce 50,000 tons annually, 
and at least 25,000 tons more could be shipped from Cornwall; and if a de- 
mand existed, there was scarcely a limit to the quantity that could be raised. 
He appreliended that the iran made by this process could be converted into 
good steel: this was very desirable, as it would render this cnuntry indepen- 
dent of Sweden and Russia, whence nearly all the steel-iron was now im- 
ported. 

Mr. Heath had examined Mr. Clay's process of iron-making, and found 
that the wrought iron produced from a mixture of Scottish pig-iron and 
haematite ore, was of a superior quality, bearing severe tests without injury. 
The iron made hy this method, from India pig-iron and specular iron ore 
(per-oxyde of iron) from Devonshire, which was identical in quality with the 
celebrated Elba ore, when converted into cast steel, hy a prucess which he 
had accidentally discovered, possessed the quality of welding like shear steel, 
without any of its defects. The method he alluded to, was to combine man- 
ganese with the cast steel in the crucible, and when drawn out under the tilt 
hammer it could be worked and welded to iron, like shcar steel: the conse- 
quence of this discovery was, that the latter quality of steel was almost 
abandoned for cutlery, and the former was now generally used, as it did not 
exhibit the laminated appearance when polished, which shear steel frequently 
did. The metal was sounder, and fewer wasters were made. All the brown 
hematites contained manganese, and there was little doubt that, hy selecting 
the proper kinds of ore, malleable iron might be made in Great Britain by 
this process, as good for converting into steel as any of the Swedish iron. 
There was abundance of specular iron ore on Dartmoor, equal to the Elba 
ore, and which would (he had little doubt) produce as good iron as that from 
the Dannemora ore. 

Dr. Faraday remarked, that the process invented by Mr. Clay was 
founded on sound chemical principles. 1t was desirable to abandon the use 
of limestone as a flux: it was proved that the purest limestones contained 
phosphates, which, although advantageous in agricultural processes, were de- 
trimental in iron making. 

Mr. Fox had tried some specimens of Mr. Clay’s iron, and found them to 
bear severe tests, as well as the best cable bolt iron made in the ordinary 
manner. 

Mr. Clay explained that Mr. Meath's process was not indispensahle for 
converting into stec! the iron made by his methad ; and also that argillaceous 
iron ores, after calcination, could be treated in his furnace, like the haematite 
ores, hut not so advantageously. 

Mr. Taylor said that 25,000 tons of steel were converted annually in this 
country, and of that quantity not more than 2500 tons were made from the 
best Swedish iron; for the remainder, inferior qualities of iron, snch as Rus- 
sian iren, marked CCND, from the forges of Monsieur Demidoff, were used. 
AN that iron was made with charcoal, and could only be called inferior when 
compared with that made from the Dannemora ore. If Mr. Clay's process 
was successful in treating the hæmatite ores, as had bcen stated, it was of 
great importance, as it would emancipate the country from a dependence 
upon foreign products. lle had recently seen in Germany, a process of pro- 
ducing steel by stopping the operation of puddling pig-iron at a ccrtain 
point, or intermediate state between cast and wrought iron, and hammering 
the mass at once into bars. The operation was one of much delicacy, and 
depended entirely upon the skill of the workman. 

Mr. Heath helieved the mannfacture of steel was involved in unnecessary 
mystery; it was the general opinion that foreign iron was essential to pro- 
duce good qualities. !ron as now made from coke furnaces certainly con- 
tained too much foreign matter to be used for steel, and it would require 
more attention to the selection of the materials, before pure iron could he 
obtained; some of the Low Moor iron, the good quality of which was uni- 
versally admitted, had heen made into blistered steel, hut although the 
springs made with it appeared perfect, it was said that they did not answer 
so well as those made with steel from charcoal iron. The Sheffield manu. 
facturers required that steel should possess “nature and body;" the first 
quality to enable it to be rolled and drawn out without cracking, and the 
second that it might receive and retain a fine edge. Steel made from Garn- 
derris iron (South Wales) possessed “ nature," but if made into cast-steel it 
fled into pieces in working, as it did not possess “ body.” Stee! from Ger- 
man ores appeared to bave “body,” but wanted “nature.” Stec! from 
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Indian iron, although difficult to work, stood better than other kinds when 
once reduced into form; this he attributed to the purity of the magnetic 
ore from which it was produced; there was not the slightest trace of phos- 
phorus, arsenic, or any deleterious foreign matter. He was convinced that, 
with a mixture of Indian pig-iron (which could be prodnced very cheaply) 
and Devonshire ore, by Mr. Clay’s process, iron could he made of excellent 
quality for converting into steel at such a reduced price as would reoder the 
introdnetion of Swedish and other foreign iron unnecessary. 

Mr. Taylor believed that improvement in the quality of steel, rather than 
reduction in the price, was the object to be sought. In the large quantity 
used in the mines under his direction, the dearest steel was found to be the 
more economical. He had seen as many as 12 dozen borers used to make 
one blast hole, and unless the tools kept their points well, the labour of the 
men was thrown away. 


February 21.—The Presoen in the Chair. 


Mr. Giles presented a plan and sections of London Old Bridge, made from 
his surveys of it in 1820, by order of the Committee of the Bridge Lands, 
with descriptive notes. 


The plan represents the stirlings, piers, parapets, and roadway of the old 
London Bridge, its low-water channels, called locks, with the soundings 
through the locks. The sections represent an elevation and levels of the 
stirlings, piers, arches, roadway, and locks, with levels of the tides observed 
at the bridge in September and October, 1820; the datnm to these levels 
being the Trinity high. water mark of London, which is recorded on a stone 
let into the lower external wing of the Hermitage entrance of the London 
Docks.: 


From the plan it appears that— 


Ft. In. 
The aggregate waterway between the piers above sterling height was 524 2 
The width occupied by the piers : c E . 106 10 
Making the total length hetween the abutments of the bridge . 931 0 
The aggregate waterway below the sürlings at low-water was . 230 11 
And the aggregate distance occupied by the piers and sterlings at 
low-water was : . . . . . 700 1 
050 
The level of the tides shows— 
Ft. In. 
The extraordiuary high-water mark of springs to be 2 0 above datum. 
The average high-water mark of springs between 
23rd September and 25th October, below bridge © 63 under ditto. 
The same above bridge . . 1 2 a 


Makiog tbe high-water of spring-tides above bridge 
74 inches under the same high-water below 
bridge, owing to the obstruction which the piers 
presented to the tides attaining their full height 
above bridge: and this difference was found 
commonly to be 8 inches. 

The average high-water mark of neap-tides above 
bridge was 5 5 : m 4 3 

And the difference of high-water of neap-tides below 
and above bridge was not observable. 

The average level of low.water mark above bridge 


was x 5 . 5 . 45 is 
The average level of neap-tides low-water mark be- 

low bridge was 5 : 21656 5 
The average level of spring-tides low-water mark was 18 9 " 


Thus the average fall of water through the locks of the bridge at neap- 
tides was 2 feet 1 inch, and the same at spring-tides was 4 feet 4 inches. 
But an extreme fall of 5 feet 7 inches was observed through these locks on 
the occurrence of a high land flood, and a spring-tide ebb. 

Having completed the surveys of old London Bridge, Mr. Giles snbse- 
quently took the levels of the tides from thence to Teddington lock, and 
found that in the absence of high winds and land floods, the high-water of 
spring-tide on the upper side of London bridge attained its level or height 
at all the London bridges, also at Battersea, Putney, Kew, and Richmond 
bridges, and at Teddington lock. 


** Account of a series af experiments on the comparative strength of solid 
and hollow Axles.” By John Oliver York, Assoc. Inst. C. E. 


The author first describes the causes of fracture in railway axles, which he 
attributes to the sudden strains and injury produced by concussion and vi- 


1 Low-water mark is 17 feet 10 inehes below the lower edge of this stone, 
settled by the Corporation of Trinity House, August 1800, (39 and 40 Geo. 
IIL, cap. 17, sec. 55.) 
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bration. Those resulting from conenssion are chiefly ascribed to a defective 
state of the permanent way, any sudden obstacle opposing itself to the pro- 
gress of the train, and the severe shoeks arising from the wheels coming in 
contact with the blocks and sleepers when thrown off the line. The force 
of vibration and its certain effect ta prodace fracture in a body so rigid as a 
railway axle, is then fully explained; the evil arises from the impossibility of 
diverting from the axle the continued series of slight blows or vibrations to 
which it is subject, or of causing a free circulation of them through its entire 
length, since the naves of the wheels being fixed tightly on to the axles, 
form a point on either side for the vihrations to cease, aud tlie particles of 
iron composing the axle at this point become dislocated by the continued 
and unequal strain, and ultimately hreak; the same action is described as 
taking place in the journal of the axle, and hence the fact that an axle seldom. 
breaks excepting at the journal, or at the hack of the nave of the wheel. 
The twisting strain to which railway axles are sulsject is next considered, and 
a calculation entered into, to prove that upon a circle of only a few feet in 
diameter and assnming a first-class carriage on four wheels to weigh six tons, 
the strain resulting from this cause is so slight as to be unworthy of consi- 
deration in the inquiry. The paper next proceeds ta point out, haw and why 
the hollow axle is better able to resist the strains before referred to, than the 
solid ones now in use. 

First, by the process of manufacture, by which the crystallization of the 
iron is avoided, and it is left in a better state for sustaining sudden strains 
and continued action. Secondly, hy the position of the metal composing 
the axle, since the comparative strength of axles are as the cubcs of their 
diameters, and their comparative weights only as their Squares, Coase- 
quently, with less weight there must be increased strength; and thirdly, 
that the vibration has a free circulation through the length of the axle, no 
part being suhject to an unequal shock from the vibration, and the axle would 
therefore receive much less injury from this cause. In conclusion, it is suh- 
mitted that a railway axle should possess the greatest possible degree of 
rigidity between the wheels, to prevent it from bending or breaking from 
concussion, combined with the greatest amount of elasticity and freedom in 
the particles of iron within the axle itself, to prevent the injurious effects of 
vibration. 

The details of a numerous set of experiments are then given, to prove the 
superiority of the hollow axle in all these respects, the average of the whole 
of which is thus stated. As regards rigidity to sustain a dead weight. The 
axles being supported at the ends, and the weights applied in the middle. 


— M —————M—————. 


Hollow Axle. Solid Axle. 


Defiec- , Perma- | 


ae = Deflec- | Perma- 
Weight. tion. nent set.| Nor tion. lent ser, 
; : | "E | 
Tons. Cut. | Qrs. | Lb. | Inch. , Inch. Tons, Cwt.| Inch. | Inch. 
7 | RS 6 | x eee as fe le | E 
9 PIS ccm MR Xx] OMS 8 d 
s | gg ee BO Y 
| | | 


As regards its capability to resist a falling weight. 
5 ewt. 3 qrs. 6 Ib. falling from a height of 16 feet on to the centre of the 
axle. 


Hollow Axle. Solid Axle. 


in. in. 
Ist blow, deflection : . Ist blow, deflection : . l 
2nd ,, b: . 2052 2nd ,, P . . E 
3rd E, » : 4 8 2d 5 . tay 


As regards the elasticity and fibrous quality of the journals. 


Hollow Axle. Solid Axfe. 
Number of blows to destroy Number of blows to destroy 
journal (average) . CO jonrnal (average) . = ND 


Proportions of axles. 


Hollow Axles. 
E 4 inches 
1 cwt. 2 qrs. 20 Ib. 


Solid Axles. 
3} inches. 


Diameter : 
l ewt 3 qrs. 24 1h. 


Weight — . 


The paper is illustrated by specimens of the broken axles, both hollow 
and solid, and hy diagrams of the mode of manufacturing the two kinds of 
axles. 

Remarks.—Mr. Geach presented a series of specimens of ends broken 
off solid axles, made by the Patent Shaft and Axle Company, Wednesbury ; 
they have borne severally 886, 148, 293, and 278 blows of a sledge ham- 
mer, weighing 38 lb. before they separated from the body: above twenty 
more ends had been broken off, the weakest requiring 138 blows. The di- 
ameter of these jonrnals was 23 inches. An axle was exhibited which had. 
heen bent nearly double under an hydraulic press, with a pressure of 64 
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ions: the journals (21 inches diameter) were also bent in opposite direc- 
tions, by repeated blows of the sledge-hammer, withont any signs of frac- 
ture being perceptible. The firm, which Mr. Geach represented, had made 
npwards of 2500 axles, and had tried a very large number by breaking them: 
ihey almost uniformly found them of good quality, which might he attri- 
buted to the n:ode of manufacture. Around a centre bar of iron were placed 
eight bars rolled to a proper form to complete a circle; they were then 
welded together by rolling, and finished under the hammer; the fibre of the 
iron, it was contended, was thus worked, and remained in its most favourable 
position. lle was not opposed to the principle of hollow axles, but he 
wished to prevent any unnecessary prejudice against solid ones by inferences 
from any one set of experiments; he would therefore snggest that another 
series of experiments should be made between the relative strength of the 
two kinds of axles, for which he would contribute the necessary number of 
solid nnes. 

Mr. York described the manner in which the solid axles had heen se- 
lected for the purpose of experiment. Having obtained General Pasley's 
consent to be present on the occasion, he ordered axles from the Patent Axle 
Company, and another emineut maker, and selected also several other axles 
supplied by the Patent Axle Company to the London and Birmingham Rail- 
way; these axles were new, never having been under any carriage; he con- 
tended that the result of the experiments afforded a fair specimen of the 
axles generally iu use, and were such as the pnblic were in the habit of 
riding upon. The axles which had since been made by the Axle Company, 
and were then exhibited to the meeting, showed a quality of iron which 
could not be surpassed: if this was the usual quality made use of by that 
company, it still more forcibly proved his position as to the nncertainty of 
manufacturing solid axles, for while one specimen took a great number of 
blows to break it, the majority of them were fractured hy a slight force; it 
was this uncertainty which he proposed to avoid, and he contended that it 
"was inseparable from the method of making axles described by Mr. Geach, 
for in passing the faggot through the rolls to weld tbe bars together it fre- 
quently happened that they were only nnited to a depth of one-half or three- 
quarters of an inch, hence it was to a certain extent hollow, and partially 
avoided the injurious effect of hammering; if, on the contrary, thcy were 
perfectly welded, the iron became crystaliized, as in any other solid axle; 
ihis fact was proved by tbe specimens before the meeting, those that were 
solid having been broken by very little force, and the unsound ones requiring 
a great number of blows to prodnce fracture. 1n the experiments, the hollow 
axles had broken under a different number of blows, but this was owing to 
their having heen made of larger diameter in the journals than the solid 
ones (but with only an equal quantity of metal in them) and afterwards 
iurned down to the same diameter, which left them of nnequal thickness 
and too thin for a fair test; still, however, with lcss metal than in the solid 
ones, they were stronger; this might be accounted for by the mode of man- 
ofacture, as by retaining the axle hollow the crystallization of the irou was 
avoided. The present mode of making the hollow axles he described to be 
by taking two trough-shaped semicircular pieces of iron, bringing their 
edges togcther, and welding them under a hammer bctween swages. Ile 
however dissented from the process of hammering, and intended to finish 
his hallow axles by compression only. This, he contended, wonld avoid the in- 
jury done to the iron by the present mode of manufacture, and that with the 
same quantity of iron, the strength of axles bcing as the cubes of their di- 
ameters, and their weights only as the sqnares, a hollow axle must possess 
considerable advantage over a solid one. Hollow axles had long been con- 
sidercd desirable, but the expense of making them had hitherto prevented 
their use; he had reduced their cost by his process to the same rate as the 
snlid ones, and felt confident that iu bringing them under the consideration 
of the profession, through the Institution, they would be fairly treated and 
ultimately adopted. 

General Pasley confirmed the correctness of the results recorded by 
Mr, York, and the satisfactory nature of the experiments, which had im- 
pressed him with a favonrable opinion towards hollow axles. It was of im- 
portance to avoid deflection, aa it was almost as fatal as fracture in causing 
accidents. After the late accident on the North Midland Railway, he ob- 
aerved a solid axle bent into the form of the letter C, and the upper por- 
tions of the periphery of the wheels nearly touching each other. The hollow 
pa ia certainly resist deflection better than solid oues of corresponding 
weight. 

In answer to a question, Mr. York said that the iron was chiefly injured 
by the amount of hammering which it received in forging. 

Mr. Taylor remarked, that the question of the amount of injnry received 
by irou in working, was discussed at the meeting of the British Association 
in 1842, and the effects of vibration and electricity had also been treated of 
by foreign engineers. It appeared to be generally admitted, that the great 
source of mischief was the cold swageing, which the iron received, in order 
to give the work a gaod appearance. In order to test this, Mr. Nasmyth 
subjected two pieces of cable bolt iron to 160 blows hetween swages. and 
afterwards annealed one of the pieces for a few hours. The nnannealed 
piece broke with five or six blows of a hammer showing a crystallized frac- 
ture; while the annealed piece was bent double under a great number of 
blows, and exhibited a fine fibrous texture. The fact of the fibre being re- 
stored by annealing was well understood and practised by smiths, particu- 
larly in chain-making. 1 

Mr. York could not entirely snbseribe to the great benefit of annealing, 
as he had found that after annealing one end of a hollow axle for 48 hours, 
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it was broken off by 82 blows, while the other (unannealed) end of the same 
axle resisted as far as 78 blows. 

In answer to a question from Alderman Thompson, Mr. York said that he 
had found as much mischief arise from over-heating iron as from over-ham- 
mering it; hut the difference of the appearance of the fracture, indicated 
immediately wheu iron had been burned. 

Mr. Taylor said that in Mr. Nasmyth’s experiments, the over-heated iron 
was almost as fragile as glass. 

Mr. Gravatt believed that vibration, whether caused hy the smith in 
working the iron, or by the use to which the bar was appropriated, was the 
reason of its fracture, and it was certain that a constant change was going 
on in all manufactured iron. At the Thames Tunnel the *“ fleeting bars ” 
used as levers for turning the large screws for forcing forward the shield, 
never lasted longer than three or fonr weeks, although they were very strong, 
and were made from the best materials by careful smiths. They were only 
used occasionally, and then without any concussion, having only the power 
of eight men exerted upon them: yet they broke constantly, and the fracture 
exhibited a bright crystallized appearaoce. lt was found at last, that in 
order ta give them duration they should be left rough, and not hammered 
much in working. 

Mr. Newton observed that full 10 years since, Dr. Church had used hollow 
axles for his experimental steam coach on common roads, being convinced of 
their superiority. 

Mr. Fox was au advocate for the hollow axles, but he did not consider the 
present experiments quite conclusive, as there were differences in the relative 
dimensions of the axles experimented upon; he wonld suggest avother 
series of trials, upon a larger number of axles, as the subject was one 
of great importance, uot only to manufacturers hut to the public, whose 
safety in travelling depended upon the goodness of the axles under the car- 
riages. le had used upwards of 5000 axles made by the Patent Axle Com- 
pauy, and had made many experiments by breaking them ; the average re- 
sult was equal to that quoted by Mr. York. lle agreed in the danger arising 
from over-heating iron, as also from over-hammering it, and for sume time 
past he had caused all the axles to be made six inches langer than was ne- 
cessary, in order to ent three inches off each end, to try the quality and the 
appearance of the fracture of the iron. 

The President remarked, that there could not exist a doubt as to the 
greater strength of a hollow axle, as compared with a solid one, both con- 
taining the same weight of material; the principal question to be considered 
was, that of vibration, and its cffect upon the cohesive strength of the 
metal; whether the action upon the particles was more irregular in the solid 
body and more distribnted in the hollow one; he recommended this investi- 
gation to some of the mathematicians who were present ; the result of their 
inquiries might materially aid in the development of truth from the prac- 
tical experiments. 


February 28.—The Parsivent in the Chair. 


“ Description of the Roofs over Buckingham Palace, covered with Lord 
Stanhope's composition.” By Peter llogg, Assoc. lust. C. E. 


The mixture invented by Lord Stanhope, and used by the late Mr. Nasb, 
for covering the nearly flat fire-proof roofs of Buckingham Palace, is des- 
cribed in the paper as being composed of Stockholm tar, dried chalk in 
powder, and sifted sand, iu the proportions of three gallons of tar, to two 
bushels of chalk, and one bushel of sand, the whole heing well boiled and 
mixed together in au iron pot. It is laid on in a fluid state, in two separate 
coats, each abont three-eighths of an inch in thickness, squared alates being 
imbedded in the upper coat, allowiug the mixture to flush up between the 
joints the whole thickness of the two coats, and the slates being about an 
inch. The object in embedding the slates in the composition, is to prevent 
its hecoming softened by the heat of the sun, and sliding down to the lower 
part of the roof, an inclination being given of only 1} inch in 10 feet, which 
is sufficient to carry off the water, when the work is carefully executed. One 
gutter, or water-course, is made as near to the centre as possible, in order to 
prevent any tendency to shrink from the walls, and also that the repairs, 
when required, may be more readily effected. It is stated, that after a fal! 
of snow it is not necessary to throw it from the roof, bnt merely to open a 
channel along the water-course, and that no overflowing has ever occurred; 
whereas, with metal roofs it is necessary to throw off the whole of the 
snow on the first indication of a thaw. These roofs have hcen found 
to prevent the spreading of fires, and it is stated, that on one occasion, 
to test their uninflammability, Mr. Nash had a bonfire of tar barrels lighted 
on the roof of Cowes castle. Another advantage is stated to be, the facility 
of repair which the composition offers, as if a leak occurs, it can he seared 
and readered perfectly water-tight, by passing a hot iron over it; and when 
taken op, the mixture can be remelted and used again. The author proposes 
to obviate the disadvantage of the present weight of these roofs, by building 
single brick walls at given distances, to carry slates, upon which the compo- 
sition should be laid; instead of filling the spandrils of the arches with solid 
materials, as has been hitherto the custom. 

The reported failnres of this species of covering at Mr. Nash’s house in 
Regent Street, and in other places, are accounted far by the composition 
having been used in one thin coat, laid upon an improper foundation of latha 
and tiles. The durability of the roofs, which were carefully constructed 
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day (16th May last) brought into operation for nearly 20 miles on the Great 
Western Railway. 

It is no slight proof of the energy with which Mr. Cooke followed up his 
great object, in contradistinction to the proceedings of others who had been 
experimenting with the subject for many years, that within tliree weeks of 
his first conceiving the idea, he had constructed at Fraukfort two galvano- 
meter telegraphs, capable of giving 26 signals; he had also invented the de- 
tector, by which injuries to the wires, whether from water, fracture, or con- 
tact, were readily traced, an instrument which Mr. Cooke still retains in 
constant use; and without which, indeed, an electric telegraph would be im- 
practicable: he had also invented the alarum, on the same principle as one 
of those in use at the present day. 

But the leading feature of the invention at this early period, and which 
still most strongly distinguishes it from that of Messrs. Cooke and Wheat- 
stone's telegraphs, and all others since exbibited in this country, consists in 
this, that the telegraph did not merely send signals from one place to 
another, but included a reciprocal system, by which a mutual communication 
could be practically and conveniently carried on between two distant places ; 
ihe requisite connexions and disconnexions beiug formed by pressing the 
fingers upon keys similar in their action, and the signals being exhibited to 
the persons sending as well as to the person receiving tlie communication. 
This was and still is effected, by placing a system of keys permanently at 
each extreme end of the circuit of wires, and by providing a draw-bridge by 
which the circuit is completed for the electricity to pass when signals are 
received, but which is withdrawn when the signals are to be sent. 

This united and reciprocal property is the basis of the electric telegraph, 
and, inseparable from the practical system, and must be borne in mind when 
the operation of these instruments is explained. Mr. Cooke has since 
extended this instrument to any number of intermediate instruments in- 
cluded in the same circuit—as on the Blackwall line, where there are two 
sets, of five telegraphs each, working together—and also to the portable 
telegraph to be carried by the trains, and temporarily introduced into the 
permanent line of communication when required. 

By Mr. Cooke’s telegraph, eight simple signals can be given, and a sufii- 
cient number of compound ones, to admit uf the 26 letters of the alphabet 
heing used ; in addition to which, by further conventional signs, those letters 
are made to represent figures, and by a mixture of both systems, as was 
shown, 2 mixed sentence, consisting of passages from a code, spelling and 
figures, could be telegraphed together. 

Mr. Cooke first adopted the plan of laying the telegraph wires in iron 
tubing on the Great Western Railway, and afterwards laid down a double 
line on the Blackwall Railway, and others on the Leeds and Manchester, 
and Edinburgh and Glasgow Railways. This plan, though perfectly suc- 
cessful, was extremely costly aud difficult to repair when injured, though by 
aid of an instrument, the detector, less difficulty than could be supposed 
offered itself to the detection of the injured part, though buried and out of 
sight. More recently, Mr. Cooke invented, after extensive experiments at his 
own residence, and carried ont on the Great Western Railway, a plan of sus- 
pending the conducting wires in the open air from lofty poles. Its leading 
advantages are—1st. Dimivished cost; 2ud. Superior insulation; 3rd. Faci- 
lity of repair. The old plan consisted of laying copper wires, covered with 
cotton, and carefully varnished into smooth iron tubing—with frequent ar- 
rangements for obtaining access to the wires, and for the facility of exami- 
nation and repairs. The tube, after being carefully tarred, was either buried 
in the ground or fixed on low posts, and covered with a wooden rail. This 
plan will still be occasionally applied in conjunction with the new one, in 
tunnels, towns, &c. 

The cost of the original plau stands nearly as follows. 


a5 & db 

Prepared ł tube, varnished within and without, 53d. per foot . 115 10 0 
Six copper wires, covered and varnished, at £6. 15s. per mile . 4010 0 
Labour and carriage, per mile 0 : & . 27 0 0 
Iron fittings, boxes, &c. : : z s : E 12 6 0 
Tar, pitch, paint, rosin, and sundries E B s 5 5 QU. d) 
Posts and rails, at 33d. per foot, including fixin . 24280280 
0 


The total cost of the original plan per mile £287 6 
' To which a per centage for casualties, profit to the contractor, and the 
price of instruments remains to be added. 

The cost by the present plan of suspension may be estimated thus. 


es && DL 

Drawing posts, with winding apparatus, per mile — . 5 o iE M (D 
Cast-iron standards, with insulators, (22 in a mile) . : c Be (M 
Labour in fixing and painting s : 6 5 : s Wa (8 dp 
Anti-corrosion paint and tar . 6 6 5 8 : 5 Ww 
Carriage, tools, and sundries ; : : : : > NS Gi M 
Contingencies ~= : : c : : : : = We WW 
£149 6 0 


Making a reduction of about 50 per cent. in favour of the present plan— 
and a still greater advantage in favour of the permanency of the work. 

The present method of procecding in laying down the telegraph, is first, 
to fix firmly in the grouud, at every 900 or 600 yards, strong posts of timber 
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from 16 to 18 feet in height, by 8 inches square at bottom, and tapering off 
to 6 hy 7 inches at top, fixed into stout sills and properly strutted. Attached 
to the heads of these posts are a number of winders for stretching the wires, 
corresponding with the number of conducting wires to be employed; and 
betweeu every two of such posts, upright wooden standards are fixed about 
60 or 70 yards apart. A ring of iron wire, (No. 7 or 8,) which has been 
formed by welding the short lengths in which it is made together, is then 
placed upon a reel carried on a hand barrow, and one end being attached to 
the winder at one draw-post, the wire is extended to the adjoining draw-post, 
and fixed to its corresponding winder at that post; by turning the pin of 
the ratchet whecl with a proper key, the wire is tightened to the necessary 
degree, thus the greatest accuracy may be attained in drawing the wires up 
till they hang perfectly parallel with each other. To sufficiently insulate the 
wires so suspended at the point of contact with the posts, is au object of 
indispensable importance, as the dampness of the wood during rainy weather 
would otherwise allow the electric fluid to pass off freely into the earth, or 
into an adjoining wire, aud thus complete the circuit without reaching the 
distant terminus at which the telegraphic effect is to he produced. To effect 
this object at the draw-posts, wooden boxes are employed to euclose that 
portion of the post to which the winders are attached, and small openings 
are left for the free passage of the wires, withont risking any contact with 
the outer box. The standards are furnished either with covers parted off 
by an overhanging fillet betwcen each wire, and again between the lowest 
wire and the earth, or by a series of metal shields. An eye of metal, with a 
slit on the upper side, forms a hook to support the wire, and to insulate the 
wire from the hook, which might otherwise act as a conductor to any damp- 
ness in the wood, a split quill is slipped over the wire on which it rests. 
The whole is tben carefully painted with several coats of anti-corrosion 
paint; or asphalte varnish may he employed for the wires. When the wires 
are to be varnished, they are unhooked from the upper ends of the stand- 
ards, and lowered to nails temporarily fixed to receive them toward the 
bottom of the posts. A painter furnished with a can of paint, hung on his 
shoulder, a brush, and a piece of feli, takes each wire and rapidly coats it, 
when it is again hooked up in its position at the top of the standard. 
This is the simplest and cheapest method now adopted. But for long 
distances Mr. Cooke employs earthenware or glass for his insulation, and cast 
iron standards and posts with ash tops for drawing and suspending the con- 
ductors, which, instead of single wires, will be strands of six or more wires 
twisted together; for very great distances, when very superior conducting 
power will be needed, a copper wire will be placed in the centre of the 
strand, and whilst it adds but little to the weight, it will more than double 
the conducting power thereof, the iron wire still giving the necessary strength 
to resist tension. The relative conductive powers of copper and the softest 
iron wire are nearly as seven to one. Various methods are adopted in pass- 
ing under bridges, which answer the purpose of draw-posts, the winders 
being fixed to a piece of wood partly let into the brickwork to avoid damp, 
the greatest enemy to electric conduction. These earthenware insulations 
are introdnced hetween the winder and wire. Mr. Cooke also intends to use 
caps or boxes of earthenware to surmount the iron standards. At Slough, 
for half a mile in approaching and passing by the station, cast iron standards 
and draw-posts are employed, the effect of which is remarkably light and 
elegant; a line of six wires is there completed, and in crossing over a car- 
riage shed immediately opposite to the station, the wires are stretched over 
a length of 438 feet without any intermediate support, and so accurately are 
they arranged, that no difference is perceivable in their parallelism: the 
draw-posts in this iostance are half a mile apart, although the line is slightly 
curved. ln passing over a station, or an accommodation road, or in crossing 
the railway, loftier standards are employed, which abruptly lift the wires to 
the height of 25 or 30 feet in order to clear objects passing below. lu the 
latter case lighter wires are employed, that the tension out of the direct 
line of strain may not draw the standard from the perpendicular. 

The last advantage which need be noticed in connexion with this very 
important step ia the invention, arises from the very perfect insulation from 
the earth. This allows of the employment of the carth as half of the con- 
ducting circuit, without risk of the current finding a shorter course through 
some imperfectly insulated point. For nearly two years Mr, Cooke has tried 
this plan successfully on the Blackway Railway, and since on the Manchester 
and Leeds Railway; but where, as in these instances, the wires are enclosed 
in an iron pipe, there is always danger of a contact, either partial, from a 
few drops of moisture, or perfect, from the metals of the wire and pipe 
touching, in which case, as before observed, the electricity takes a short 
course instead of performing its entire circuit, and no signal is given at the 
distant terminus, though appearing very strong at the point whence it sets 
out. With the wires suspended in the air no such danger exists, whilst two 
advantages spring from the employment of the earth as a conductor. Ist, 
one wire is saved in each circuit, thus diminishing complexity aud cost ; and 
2nd, the earth acting as a great reservoir of electricity, or as some think as 
an excellent conductor, the resistance offered to the transmission of the 
electricity is vastly diminished, and the baitery is able to work through a 
mnch greater distance with a smaller conducting wire. It is thus that the 
apparatus exhibited can be made to work with two wires only. 

Mr. Whisbaw then explained the model of the telegraph. Upon moving 
the handle the poles of the battery are immediately brought in contact 
with the extremities of two wires, one of which passes forward to make coils 
around the galvanometer frame, in which the magnetic needles arc suspended, 
and then proceeding to the distant apparatus to make similar coils therc; 
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ihe other branch goes iu the manner I explained to the earth. Thus, sup- 
posing the electricity really to find its way through the earth, it enters the 
corresponding hranch at the distant apparatus, and passes into the wire 
which makes coils around the magnets, returning to the hattery by the con- 
ducting wire, and producing the same divergence of the magnetic needles in 
hoth galvanometers, and indeed in as many, and wherever situated, as the 
electric fluid encounters in its course. When the handle is in the position 
of repose, the ends of the conducting wire and branch wire to the earth, are 
always in contact, forming a bridge for the electricity to pass from one to 
the other; but when the handle is turned the bridge is hroken, and the wires 
are pressed in contact with pins connected to the battery poles; upon re- 
storing the handle the battery is disconnected, and the bridge restored for 
the passage of the electricity from the other end. By reversing the move- 
ment of the handles the previous contacts with the battery are also reversed, 
the current passes in a contrary direction, and the needles change their devi- 
ation. 

The simple signals are given hy the movements of the needles either 
singly or combined; if both converge upwards A is meant, if downwards 
the stop. These signals are the same as in Professor Wheatstone's diagram, 
ihe remaining signals are additional. The left hand needle moving to the 
left gives E, to the right 1; the other needle gives O and U ; both pointing 
parallel W and Y. The consonants most in use are given by two movements 
of the needles, and those very rarely required, such as J, Q, X, Z, by three 
movements. C is used for K. 

The following is a reduced diagram of the dial now in use upon the Great 
Western Railway, between Paddingtou and Slough. Jt has been proved to be 
capable of giving the twenty-six letters, numbers and various conventional 
signals at the rate of thirty per minute, it is worked by two handles in the 
centre between the two ncedles. 
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Tur Parent STREET-cLEANSING MacnurmsE of which we gave a detailed 
account in our April number, has continued in daily operation in Regent- 
street. All parties express themselves perfectly satisfied with its perform- 
ance, and anxious to see it generally introduced. A public company is now 
forming for working the machine in the metropolis and its vicinity, 
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METROPOLITAN BUILDING ACT. 


WE refrained last month from offering any opinion on the Bill now be- 
fore the House of Commons, entitled * A Bill for the better regulating 
the Buildings of the Metropolitan Districts, and to provide for the 
drainage thereof," iu consequence of not having had sufficient time to 
peruse it with that atteution which such an important Bill requires. 
We have since carefully perused the whole of the Bill, and maturely 
considered it clause by clause, and we cannot do otherwise than at 
once pronounce it the must monstrons interfereuce with public conve- 
nience and private rights, which was ever attempted by members 
of the English legislature, aud if it be allowed to pass iu its present 
state, we say fearlessly that it will be a disgrace to the architectural 
profession, for we understand that the Bill is the production of some 
half-dezen architects, to whom it was submitted to draw a new Bill to 
supersede the present Buildiog Act. 

This Bill appears to have been studiously framed to see how far the 
builder might be trammelled with expeace, difficulties, fines and 
penalties; it not only contemplates enormous additional costs in the 
erection of buildings, but also taxes them with exorbitant fees to be 
paid to distriet surveyors, and a new fangled board to be called offi- 
cial referees, together with numerous other charges which we must 
submit in detail as we proceed with an analysis of the Bill. We sball 
not follow the Bill exactly in the order as the clauses stand, for they 
do not appear to be properly connected, but must connect them in 
such a manner us appears most desirable for the purpose of a proper 
understanding of the Bill. The number of the clause we have placed 
at the eommencement of the observations, and those words within 
parenthesis, in italics, we propose to introduce, instead of the words 
previous. 

4. The Bill proposes to extend the present district of the Building 
Act to the suburbs of the metropolis, and will comprise the following 
additional districts:— Fulham, Kensington, Hampstead, Hornsey, 
Stoke Newington, Stratford, Poplar, and Bromley, in Middlesex; 
in Kent, Woolwich, Char.ton, Greenwich, Deptford, Lee, Lewisham, 
and Plumstead; in Surrey, Wandsworth, Tooting, Streatham, 
Clapham, and Battersea. 

119. The magistrates to appoint the new surveyors, as heretofore, 
but the surveyors must not be less than thirty years of age; the present 
district surveyors to retain their present appointments. 

15. There are to be three official referees to be appointed by the 
Secretary of State for the Home Department, for the purpose of de- 
termining the questions directed to be referred to them, and the 
determination of any two of such referees shall be binding on all par- 
ties; and if the parties agree, may be referred to one of such referees 
only, whose decision shall be binding in all respects. 

It proposes to alter the present method of rating the size of the 
buildings, and instead of allowing the superficial contents of the build- 
ing of dwelling houses, to regulate the rate, they are to be governed 
by the heights of the walls and the number of stories they contain, 
which part of the Bill, with some alteration, will be far superior to 
the present absurd system of ascertaining the rate by the plan. 

5 and 6. There are to be eight rates of buildings, and the floors of 
all buildings are to be counted from the foundation inclusively, but 
exclusively of the rooms in the roof (if any), and the height, except 
in 5th and 7th rates, shall be measured from the surface of the lowest 
or first floor to the top of the wall or parapet of any one of the fronts 
thereof. 

Here we must decidedly object to the rooms in the roofs of dwelling 
honses being excluded io the clauses, as it will keep up the present 
very equivocal mode of building by introducing curb roofs, which 
are nothing more than an evasion of the present art. We therefore 
propose that the rate of dwelling liouses should include the rooms in 
the roof, and that an additional story, aud a few feet io height, be 
added to each of the four following clauses; the alterations we propose 
are in italics. 


7. First Rate.—Dwellings containing mpre than four (five) floors, and 
fifty-seven (sixty) feet high and not seventy (eighty) feet, and other build- 
ings, not dwellings higher than 40ft. and not 50ft. 

8. SEcoxp Rate.—Dwellings containing more than four (five) floors, and 
forty-seven (fifty-three) feet high, and not fifty-seven (sity) feet, and other 
buildings 30ft. high and not 40ft. 

9. Tura» Rarr.—Dwellings containing three or four (five) floors, and 
thirty-three (forty) feet high, and under forty-seven (fifty-three) fect, aud 
also every dwelling of a lower height with more than three ( fuur) floors, and 
other buildings higher than 22ft. and not exceeding 30ft. d 

10. FourtH Rarr.—Dwellings not having more than three (four) floors, 
€ than thirty-three ( forty) feet, and other buildings not higher than 

t. 
1l. Fieru Rate.—Every building not a dwelling, brewery, distillery, 
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with good materials, has been, it is contended, fully proved at Lord Palmer- 
ston's house, which was covered with the composition in 1807; Lord Ber- 
wick's, in 1810; Sir James Langham’s, in 1812; the Pavilion at Brighton, 
in 1816 and 1823; and nearly the whole of Buckingham Palace, in 1826 
and 1829; the latter roofs are stated to be in perfect order at the present 
time, and have scarcely demanded any repairs since their completion. 

The paper is illustrated by a drawing, showing the mode of constructing 
the roofs, and the improved method proposed by the author, with specimens 
of the composition, with slates imbedded, taken from the roof of the palace 
duriug some recent alterations. 

Remarks.—Mr. Poynter presented a drawing of the mode of setting the 
pots for meljng and preparing the composition, the proportions of which 
he stated somewhat differently from those given in the paper. Three mea- 
snres of ground chalk, dried and sifted very fine, were mixed and kneaded 
up with one measure of tar; these ingredients were melted in an iron pot, 
set in such a manner that the flame should not impinge too violently npon it. 
The first, or “skimming” coat of the covering being laid on of a thickness 
of = inch, the finishing caat was camposed by adding to the former mixture 
three measures of hot sifted sand, well mixing the whole together; the cam- 
position was laid on with a tool similar to a plasterer’s trowel, but much 
stronger. Mr. Nash, when he first tried the composition, found that the 
surface hecame disintegrated by exposure to the weather; he therefore added 
the slates imbedded in the second coat, and subseqnently never used the 
mixture without them. 

Mr. Nixon, in reply to qnestions from the President and other members, 
stated, that he was employed under Mr. Nash when the palace roofs were 
executed, and he could bear testimony to their durability and soundness. 
The roofs at East Cowes castle, which were covered with the composition in 
the year 1808, and those of the Pavilion at Brighton, in 1816, were naw in 
as good a state as when they were finished. The failure at Mr. Nash’s hause 
in Regent Street, arose from the roof having been originally composed of 
mastic, which soon cracked. One coat of the Stanhope composition was 
spread over it, to stop the leaks, but it was insufficiently done, and ultimately 
Mr. Rainy had a new roof, properly constructed, with two coats of compo- 
sition, which had remained sonnd to the present time. The price of these 
roofs, when well constructed by the person who did those of the palace, 
was about five guineas per square. 

Mr. Hogg observed, tbat the chalk was only exposed to such a heat as 
would evaporate any moisture it contained. The weiglit of the two coats of 
Stanhope composition, including the slate imbedded in it, was about 12 Ib. 
per snperficial foot. 

Mr. Sibley considered the Seyssel Asphalte, when carefully laid, preferable 
io any composition of a similar nature; he had nsed it extensively, and was 
well satisfied with it, both far roofing and paving. 

Mr. Hogg objected to the use of asphalte for roofing, as it was liable to 
injury, being of a brittle natnre ; it was not elastic, and it shrunk from the 
walls, thereby cansing leaks. Lord Stanhope's composition did not possess 
these faults, and he did not consider that it was snperseded by asphalte. 

Mr. Moreland had covered the roof of the tread-mill at Giltspur Street 
Compter with asphalte, and had found it answer perfectly. It was laid on 
in a thickness of $-inch upon roofing boards, 3-inch thick, with canvas nailed 
on them, with an entire fall of only 9 inches; there was not any appearance 
of leakage. 

Mr. Davidson had cansed a school-room to be floored with asphalte, four 
years ago, and up to the present time there was no symptom of wearing 
down, althongh the stones which were let into the fiaor, for supporting the 
desks, &c., were considerably abraded. He believed that the only failures of 
the asphalte had occurred from the use of inferior ingredients. Gas tar had 
been used instead of vegetable tar, and in those cases the result had not been 
successful. 


ON BRIDGES. 


Ar the ordinary general meeting of the Royal Institute of British Arcbi- 
tects, held on Monday evening, the 15th May last, Professor Hosking illus- 
trated and explained his proposal to improve the design of arched bridges, 
by the introduction of a transverse arch, groined into the longitudinal arch, 
or series of arches; and showed the effect of this and of other suggestions 
he has made for the improvement of bridges, in a design for re-modelling 
Westminster Bridge. 

Mr. Hosking began by stating that the closely attentive consideration of 
the subject of bridge designing and building, rendered necessary by his en- 
gagement with Mr. Weale to supply a practical treatise for the extensive 
work on the Theory and Practice of Bridges, now lately published, gave rise 
to some snggestions of improvements in design and construction, which he 
believes to be novel, and knows to be (as far as he is concerned) original. 

His object, on that occasion, was to explain and illnstrate the more im- 
portant suggestions he had made, that they might nat be misunderstood, 
and might be more extensively known than they were likely to become 
whilst they rested within the covers of a professional library book. 

On a former occasion in that room he had made some remarks upon the 
subject of bridge building generally, and had urged that the piers of hridges 
were buit of much greater substance in thickness than was necessary for 
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either safety or agreeable effect; that they might therefore be greatly re- 
duced in bulk both for economy and for their effect upon the water way, and 
without dimiuishing their efficiency. It had been objected to him, however, 
at that time by some of the members—with the too common fault of ar- 
chitects, who would sacrifice use to effect, instead of compelling the useful 
to be effective—that his proposal tended to destroy the due proportion in 
appearance of the pier to the opening. The eye that had been accustomed 
to the bridges upon the Tiber at Rome, of which the piers are rarely less 
than one-third the span of the larger of the two arches resting upon them 
respectively, would be offended by the absence of that proportion of solid to 
void in London and Waterloo Bridges, in which the same relation is but one 
sixth ; whilst the eye accnstomed to the bridges upon the Thames at London, 
wonld condemn the bridges at Staines, and the bridges of Jena and Neuilly 
on the Seine, of which the piers are bnt one-eighth, one-ninth, and one- 
tenth of the span of the arches resting mpon them. Nor have we yet 
reached the limit to which the diminntion of proportion may be reduced 
with safety aud good effect. Further to justify such further reduction, was 
one of the ends to be answered by the arrangement he was then ta explain, 
which has the effect of reducing also the weight to be sustained hy the 
piers of an arched bridge. The idea had occurred to him, and he had ma- 
tured it so far, as to be able to speak of it with confidence on the former 
occasion alluded to above, but as he was then unprepared with illustrative 
diagrams, he had thonght it better to withhold it for the time. 

The proposed improvement consists in groiuing a bridge arch, or in car- 
rying a groined transverse arch through the length of a series of arches ; 
and the advantages derivable from this plan consist in lessening the weight 
of the bridging constructions ; in reducing the thrust upon the abutments, 
aud consequently confirming the stability of both arches and abutments; 
in diminishing the liability of the bridge constructions to vibrate under the 
action of pulsating or of rolling bodies; and generally in greatly reducing 
the cost of construction. 

The weight is obvionsly lessened by the difference between the massive 
haunches of the main vaults, and of the requisite backing to them throngh 
the extent of the transverse arch, and the comparatively light inner trans- 
verse arch, which beiog of slight span, may be of stones of much less 
depth than the main vanlts require; the thrust of the main vaults is clearly 
dissipated throughout so much of tbe width of the bridge as the inner 
transverse arch occupies, and so that if the latter occupy the proportion of 
the width that might be given to it, the abutments of the bridge may he re- 
duced to mere wing walls; the vibrations arising from the traffic upon the 
bridge are checked at the groin points as at nodal points in a vibrating cord 
—Aand the groins lie directly under the carriage road where alone any action 
that could be felt in a heavy mass of masonry can arise ;—and the cost of 
construction is reduced by the reduction in quantity of the materials in the 
piers and in the vaults—by the reduction of labour required for the softer 
stone available for the inner transverse arch, and by the lighter centering 
sufficient far the same. 

He had endeavoured to illustrate his snggestions by applying what he 
proposed upon a compartment of London Bridge, as a familiar instance, bat 
without any idea of reflecting upon the existing condition of that magnificent 
work. [Here Mr. Hosking explained the diagrams, which were merely en- 
largements of the plate which illnstrate the same subject in the Treatise on 
Bridges.] . 

The only indication of snch an arrangement as that he suggested, in any 
existing work with which he was acquainted, is in Perronet's Bridge of St. 
Masence, where low arches are introduced over the divided parts of the 
piers transversely of the bridge, to take the springings of the great longitu- 
dinal arches, hnt these have neither the intention nor the effect of what is 
proposed, and are a source of weakness and expense rather than of economy 
and endurance. [The diagrams which illustrated this, showed that the 
transverse arch was low and flat, instead of rising to the full height of the 
great longitudinal arches, and must therefore exert a great thrust upon the 
divided portions of the piers which abut it; and as the vaults spring upon 
the backs of these transverse arches, there is no relief either in thrust or 
weight, by groiuing.] 

He was well aware that the suggestion he had made was exposed to con- 
troversy upon the presumption that the transverse arch may mot have sufli- 
cient ahutment within the length of a pier, transversely of the bridge, and as 
the theory of the groined arch has not been satisfactorily determined, if in- 
deed it bave been really investigated, he must claim to refer to experience 
and assert upon example that the inner arch, as he had drawn it in the dia- 
gram, was superflonsly abntted. Under any circumstances, indeed, it can be 
only a question of greater or less span of the inner transverse arch with 
reference to the abutments affarded to it by the springings of the outer and 
greater longitudinal arch to which it is groined, since there can be no ques. 
tion bnt that if the abutments are sufficient to restrain the arch, the opera- 
tion may be safely carried aut. In the example the transverse inner arch 
ocenpies bnt half the length of the pier, leaving the minimum abutment equal 
to half the span af the arch, with the means of increasing it to almost any 
extent by raising buttresses upon the heads of the cutwaters. — — i 

Numberless instances cxist of arches of far less rise in proportion to their 
span than the present example shows, abutted only by the piers on which 
they rest, or rather by a substance upon their haunches extending only to 
the thickness of thcir picrs; the piers being far less in proportion to the 
span than in the example, whilst the proportion of abutment to span should 
increase as that of rise to span diminishes. Trajan’s Bridge over the Tagus 
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at Alcantara, the Pons Palatinus or Ponte Rotto upon the Tiber at Rome, 
the ruins nf Augustus's Bridge at Narni, are cases iu point, and every Ca- 
thedral chapter-house in England in the pointed style of architecture, and 
every arcaded cloister, furnishes another instance to the same effect. 

Another question may arise as to the snfliciency of the area of the bearing 
surface upon the piers at the springings of the arches, for very much less is 
allowed than it has been usual to give in such cases. 

Perronet calculated upon experiments, that the stone of which his Neuilly 
Bridge was built, is capable of sustaining twelve times the weight imposed 
upon it in the piers of that bridge. The area of the bearing surface of the 
piers of Neuilly Bridge, is about one-tenth of the area covered by the two 
half arches resting upon the piers respectively. ln the supposed case, the 
weight of the superstructure, as compared with Perronet's, is diminished hy 
the introduction of the perforation in the arches, longitudinally of the 
bridge, and the stone of which London Bridge is built, heing stronger than 
ihe stone used hy Perronet, in a much greater degree than the difference of 
their specific gravities would indicate; the substance of the arches built of 
the stronger stone, may be relatively reduced. These circumstances operate 
to such an extent, that the weight of the superstructure is reduced as com- 
pared with Perronet's work, nearly, if not quite, one-fourth ; and as twelve 
times the sufficient strength is, besides, very much more than enough for the 
extremest contingencies, it is not too much to assume that the area of bear- 
ing surface of the arches at the springings, or on the piers, may be taken at 
one-fifteenth the area covered by the two half-arches. In justification of 
this assumption, it may he added that, without the same reason for it, but 
with flatter arches, certainly, than at Neuilly, Perronet made the area of the 
hearing surface upon the piers at the springings of the arches in the Bridge 
of St. Maxence, and with the same stone of Saillancourt, less than one- 
seventeenth the area in horizontal section of the space, covered by two half 
arches, 

But the granite used in London Bridge, is of considerably more than 
twice the strength of the Saillancourt freestone in the hridges of Neuilly 
and St. Maxence, and upon which Perronet's experiments were made; and 
therefore the area of the bearing surface of the arches at the springings, may 
be one-thirtieth the area in horizontal section of the space covered by the 
two half arches resting upon any pier. 

This is the proportion allowed in the case supposed, aud the area of bearing 
face is upon the calculations regarding Neuilly Bridge, and having reference 
to the different powers of resistance of the two kinds of stone, more than 
enough for ten times the load it would be called upon to bear. Having re- 
ference, however, to other instances of the powers of stone to resist crush- 
ing pressure in the central pillars of some of the cathedral chapter houses, it 
may he safely concluded that experiments upon small picces of stoue give 
results much within the strength of the matcrial in the block; so that having 
counteracted the tendency of the traffic upon a hridge, to induce vibration in 
ihe structure by thc introduction of the deep trausverse arch, groined to the 
flat longitudinal arches; it is believed that the bearing surface at the 
spriogings of the arches, and consequently, the piers under them, might be 
reduced, not merely with perfect safety, but with great advantage, very much 
beyond what he had now endcavoured to justify, in the example before the 
meeting. 

Mr. Hosking then proceeded to explain the advantages of corbelling out 
ihe parapets on bridges, according to the method he has proposed in his 
treatise on Bridges; and read some passages in explanation of them, from 
that work: and showed, by diagrams, the manner in which the work might 
be composed constructively, and as to decoration, either plainly corbelled 
or enriched faces to the parapet.  !le theu resumed his remarks, aud 
stated that in closing his observations upon the design and arrangement of 
bridges, he could not avoid noticing a pressing instance of an important 
work, within the personal knowledge of all who live in, or have ever visited 
London, rendered by circumstances which have grown up around it, alto- 
gether unfit, both in its design and arrangement, for the position it occupies. 
In September last he wrote, in the Treatise on Bridges, as follows :— 

“Tt is difficult to close a Treatise on Bridge Architecture, without remark- 
iug the increased unfitness of the present superstructure of Westminster 
Bridge. The arches spring at a level very little above that of low water, 
where the tide rises ud falls from 15 to 18 fect, so that the water-way is 
nearly 50 feet, or about one-sixteenth less at the height of ordieary spring 


tides, than at the level of low water in the river. The arches contract the 
wav for navigation much more than it is at all necessary they should, even 
upon the present piers, and there is more than twice the height from the 
soffits of the arches to the level of the roadway, than there need be; the 
parapets are alike offensive, by their great hcight from the roadway, and by 
their ugliness in detail, and injurious by the drafts induced by the perforations 
of the balustrades ; and the solid counterfort buttresses over the cutwaters, 
and their inclosed and cupolated heads, add needlessly to the weight upon 
the piers. The bridge is unfortunately near to the magnificent buildings of 
the Ifouses of Parliament, and its great height renders this proximity more 
injurious than it might otherwise be. In all probability some abatement will 
he made of the height of the bridge in the process of the works now (1812) 
in hand for securing the picr, and doubtlessly the same good sense which 
Opened a view of the river from Blackfriars’ Bridge will open the magnificent 
prospect Westminster Bridge can command, by substituting parapets, which 
shall be truly so, for the perforated walls which now hedge in the road-way ; 
but the arches will still continue to render the navigable water-way narrower 
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and more inconvenient than even the multiplicity and thickness of the piers, 
or the condition of the work, impose. The character of the work, too, will 
still remain inconsistent with its position at Westminster. It ought, therefore, 
to be completely remodelled. As the piers are now in process of being re- 
paired and secured, and so as to be free from any danger, founding new piers 
is out of the question, and the piers cannot be reduced in number without 
imposing additional weight on those which may be left; a condition which 
the original defective foundging, and the badness of the original structure, 
forbid. The whole of the superstructure might be removed, however, and 
the piers being carried up from the level of the present springing to that of 
high water, of the substance which the cutwaters now show within that 
range, flat pointed arches might be sprung at that level, and the whole 
superstructure re-constructed in accordance with the prevading style of the 
Abbey, Hall, and Palace of Westminster. The longitndinal central groining 
hereinhefore proposed might well be adopted with excellent effect, lightening 
the upper works, relieving the thrust of the arches, and greatly economizing 
the reconstruction, as the old stone would work in well for this purpose, 
whilst the faces and main vaults were of new. The widening of the water- 
way hy the removal of the springings of the arches out of the water would 
allow characteristic abutments to occupy the space now taken up by the two 
first arches of the series of thirteen, as well as the site of the two small land. 
arches, without affecting the current injuriously; and as the flat pointed 
arch would give much more freedom to the navigation than the semi-circular 
arch affords, independently of the increased lateral space in every bay, the 
vertical head-way might he taken at an average of that now afforded by the 
central group. Moreover, the increased space at the approaches obtained 
by obliterating the useless land arches would allow the accesses to the 
bridge from the low ground on either side to be greatly improved, and the 
ascent eased hy dividing them to the right and left over the abutments, and 
so to disrtibute the rise over a longer space, and give the means of dividing 
the going and coming traffic. 

These observations, continued Mr. Hosking, coincide in a very remarkable 
degree, with those upon the same bridge, in the report lately presented by 
Mr. Barry, to the Commission on the Fine Arts, in connexion with the 
Houses of Parliament. 1t was truc that his suggestions stood aloue in the 
particulars in which it was almost certain they would be peculiar; as it 
regards the introduction of the inner transverse arch groined to the main 
vaults; the increase of tbe span of the arches upon the same piers, (for he 
did not understand Mr. Barry's report to contemplate that) and in widening, 
winding and dividing the approaches for the douhle purpose of use and de- 
light. It was quite clear, however, that as his remarks were written in Sep- 
temher of last year, and—with the wood.-cut illustration of the subject which 
appcars with the text—printed in Octoher, though not published until February 
of this year, he might claim some credit for having taken the same view of 
subject that had already, he doubted not, presented itself to the mind of the 
their eminent contemporary, whilst it might be held to strengthen, in some 
degree, the view they had both taken, that it had occurred to both Mr. Barry 
and himself, without communication or knowledge indeed, of each other's 
doings, to support it by tlie same train of argument. 


ELECTRIC TELEGRAPH. 


Mr. Wusuaw, the secretary, read a paper at the Society of Arts, on Wed- 
nesday, May 17, explaining Messrs. Cooke and Wheatstone's telegraph. 

The practical electric telegraph comprizes two modes of applying elec- 
tricity to telegraphic purposes :—1st. The * Galvanometer, which acts by the 
deflecting power of galvanometer coils on magnetic needles,” and 2nd. The 
“ Mechanical form which gives its signals through the agency of the Electro- 
Magnet on Mechanism.” Every instrument yet employed may be classed 
under one or other of these heads; and it is only fair to Mr. Cooke to oh- 
serve, that he had, previous to his acquaintance with Professor Wheatstone, 
worked out in detail, and made several instruments of both descriptions, 
and that he has alone thoroughly worked ont the entire system on which 
these instruments are arranged for the purpose of making them act recipro- 
cally. 

Mr. Cocke, by profession a military man, having served in our Indian 
armies several years, was in March 1836, engaged at Heidelberg in ana- 
tomical researches in connexion with the interesting pursuit of modeling his 
own dissections from nature, for the embellishment of his father’s museum, 
a professor of the Durham University. In this self-taught art he had been 
engaged several months. An occurrence about this time gave, however, an 
entirely new direction to his thoughts. Professor Moéncke of Heidelberg, 
had invited Mr. Cooke to witness some experiments with a simple apparatus, 
intended to illustrate the idea of giving signals by electricity—an idea, by 
the way, which had at that time been before the scientific world for several 
years. So powerful was the impression produced on Mr. Cooke’s mind by 
these experiments, and so convinced was he of the possibility of applying 
electricity to the practical transmission of telegraphic intelligence, that 
abandoning his other pursuits, he devoted himself from that hour to the 
present moment exclusively to the practical realization of the electric tele- 
graph—with what success, lct those judge who have seen it working on the 
Blackwall Railway, for the last three years, or as now extended, and yester- 
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and heard in defence; we therefore direct special attention to all the 
penal clauses, for the purpose of correction. 

We must also direct attention to the subject of notices, which in 
many cases it says shall be served upon the owners; now, who is 
to determine the owner, and if he is known and residing 200 miles 
from the metropolis or in the country, how is a notice to be served? 
We consider that,2if the notice be served upon the occupier, or the 
receiver of the rents if residing in London, it should be quite suffi- 
cient. 

There are many other most objectionable clauses compelling occu- 
piers to do repairs, &c., how they are to be done by many poor in- 
habitants who cannot raise snflicient to buy a loaf, we cannot tell; it is 
true that they can deduct the amount from their rent, but many of the 
repairs and other works requisite to be done must be done instanter 
on the occasion, subject to heavy penalties—besides, where will they 
find builders that will undertake to do the repairs, &c. for these p oor 
tenants, without first having the money paid down. 

We must now direct attention to the fees to be claimed by the 
district surveyors, which are more than double those allowed by the 
present act, which are now maximum fees. 


New Buildings. 

os. ae 
First Rate T. 77 0 
Second * an 5c Bá 6 6 0 
Third “ we ue ae 55 0 
Fourth * óc es 86 4 4 0 
Fifth  * 5e sis co DNO 0 
Sixth * oc 5o Do 6 6 0 
Seventh “ S : ac 010 6 


And for every alteration or addition one half the above fees—and 
also if any addition, although carried up at the same time as the main 
building, is to be separately rated, according to the heights, and a fee 
paid upon it. 

These fees must be reduced to one half, or the amount of the pre- 
sent fees inserted. 

We have already directed attention to the fees for eighth rate 
buildings. 

There is one other evil attendant upon this bill—which is, that 
should a party lose a cause, he is to be mnlcted in double costs of 
suits, in one case treble costs—this is a denial of justice; it is quite 
sufficient to deter parlies from bringing actions vexatiously to amerce 
them in the payment of single costs of suits, which are rarely less 
than £100, if not double that amount on both sides if he loses; we 
must therefore urge that these inflictions of double and treble costs 
be omitted; besides, who is to be entitled to these additional costs? 
are the lawyers the parties to benefit ? 


We have now directed the attention of our readers to the principal 
clauses in this Bill, and pointed ont many serious objections ; there 
are others which we cannot now find space for, but we shall consider 
itour duty to submit a copy of the Bill, with our remarks and proposed 
amendments, to the Noble Lord who has charge of it in the House 
of Commons, and we must urge upon the profession, to come forward 
and remove the objectionable parts, or it will be a stigma upon the 
profession, with whom it is said to have originated. 


STEAM NAVIGATION. 


HER MAJESTY'S ROYAL STEAM YACHT “ VICTORIA & ALBERT." 


The launch of this singularly beautiful and magnificent steam vessel took 
place at Pembroke, on Wednesday, 26th April. The following are the prin- 
cipal dimension :— 

Feet. inches. 


Length, extreme v Gc cc ae 225 

Length on the deck oc E 5c é 205 0 
Length hetween perpendieulars .. de ms 200 0 
Length of keel for tonnage cc E = 181 2 
Breadth outside paddle hoxes .. ác oc 99 0 
Breadth for tonnage  .. oc oc oc 33 0 
Breadth moulded AC is od oc et iit 
Depth in hold .. oc : 5c Gc 22 0 


Burthen in tons, 1,049. She is divided into five water-tight compartments, 
and her engines by Messrs. Maudslays & Field, are of 450 horse power. 

Her construction is entirely novel. and according to designs prepared by 
the Surveyor of the Navy ; she is considered by competent judges to be su- 
perior, in point of beauty, buoyancy, and strength, to any other description 
of steam vessel ever prodnced in this country. Some idea may be formed of 
the novel and peculiar style uf her construction, as well as of her great 


strength, when it is stated that she is built only with plank; the first two t 
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layers being of oak 13 inches thick, placed across eaelr other diagonally at 
an angle ot 45 degrees, the outside plank being of larch three inches thick, 
lying longitudinally or with the sheer of the ship, and the whole being bound 
up with vertical and diagonal iron bands. Between each layer of plank the 
surface is covered with thick tarred felt: the vessel therefore cannot leak, 
nor be in the least degree damp inside; and being divided into five compart- 
ments by four water-tight bulkheads extending as high as the state deck, it 
is impossible for the Lody ever to sink, although it might be bilged in any 
part from accident. Her keel was laid on the 9th of November, 1842, the 
anniversary ol the birth of His Royal Highness the Prince of Wales, by Mr. 
William Edye, the master shipwnght of the Royal Dockyard at Pembroke ; 
and the greatest praise is due to Captain Superintendent Sir W. O. Pell, an 
officer at distinguished service and merit, and to the respective authorities, 
for the skilful arrangements and extraordinary exertions made in building 
this ship in the winter mantfis in the short period of only 23 weeks. She 
would, however. have been completed in mnch less time, and been ready for 
launching by the Ist of March, but for the loss of a vessel with stores for her 
completion, in her passage round from the eastward, and the unavoidable 
detention of other vessels by the tempestuous weather in their voyage from 
the eastern dockyards to this port. She was brought round from Pembroke 
to the river Thames, and towed up the river to the East India Docks, Black- 
wall, on the 8th ult. and is now being fitted with her engiaes. 


Tue Screw PRorELLER.—TAe Mermaid, (lately fitted with Messrs. Rennie’s 
Stern Propeller, and by the same firm, with engines and boilers,) has made 
several experimental trips down the river, in order to ascertain her speed 
which was found (at the measured mile Long Reach) to be equal to [22 miles 
per hour through the water; after trying her at the measured mile, she was 
put alongside the Red Rover, (Herne Bay Steamer) which is said to go 13:25 
miles through the water, but in running her from Long Reach Tavern to 
Gravesend (about 10 miles), the Mermaid gained about 300 yards on her op- 
ponent. These experiments fully prove that the ‘Screw "" is nearly equal, 
if not quite. to the paddle-wheels. The engines of the Afermaid are of the 
nominal power of 45 horses each, her immerse’ midship section abont 48 ft. 
We may observe that the lines of the vessel are not what they should be, for 
going l2łImiles per hour; in fact, when she was built (4 years since), she 
was not considered a fine form for speed. 

Tue “Prix Tizaggr."—(The Precursor of Trade.)—This fine vessel, bnilt 
for the Ottoman Steam Navigation Company, for the conveyance of the 
mail and passengers between Constantinople and Trebison, made an experi- 
menta! trip down the River Thames, from Blackwall to Gravesend, on Mon- 
day the 29th ult. There were present) the Turkish Ambassador and Consul, 
the Egyptian Consul, and numerons distinguished foreigners, and a party of 
scientific gentlemen. She is the seventh vessel built in England for this 
spirited company. The vessel was constructed from the designs of Messrs. 
Ritherdon and Carr, by Mr Fletcher, and fitted with engines by the cele- 
brated firm of Messrs. Miller, Ravenshill, and Co. Her dimensions are, 
length between perpendicniar, 168 ft., heam 26 ft. 6 in., depth of hold 16 
ft. 6 in.. and draft L0 ft. 6 in.; burthen 568 tons o.m. She has a pair of beam 
engines of 90 horse power each; and are a beautiful specimen of Messrs. 
Miller and Co's superior workmanship ; they worked with remarkable ease, 
and gave great satisfaction, as well as the build of the vessel, to all parties 
on board. Ier performance at the ‘“ Measured mile” was equal to 114 
miles through the water; considering her immersed section, this was an 
excellent performance. On the return of the vesset to Blackwall, the Com- 
pany retired to the *' Brunswick " where a snmptnons entertainment was 
provided, which was attended by his Excellency the Turkish Ambassador, and 
the Consnls and other parties who were on board. 

Tue ScnEw-PnorELLER.— We see by the Liverpool paper, that Messrs. 
Mather, Dixon, and Grantham, have been very successful with an 1ron vessel, 
the ** Liverpool Screw "' fitted with their patent improvements. The screw is 
worked direct without the intervention of spnr wheels by the aid of a steam 
engine and boiler on the locomotive principle, consisting of two cylinders 
13 in. diameter, and 18 in. stroke, and when hght the screw makes about 
85 revolutions per minute, the pressure of the steam in the boiler is about 
90lbs., and is used expansively. The vessel is 65tt. long, I2ft. Gin. beam, 
and draft 3ft. 9 in., the trials of her power in comparison with other vessels 
is said to be most satisfactory. 


MISCELLANEA. 


Payne's Patent for preserving timber from the ravages of the dry rot, 
insects, &c., is now likely to b» brought into extensive operation ; the process 
consists of impreguatiug timber with a solution of the sulphate of iron, 
and afterwards with the muriate of lime, which combines with the iron, and 
forms an insoluble chemical preservative, and by ithe proca adopted, impreg- 
nates the timber to the very centre; this is effected by placing the timber 
in large iron tanks with the solutions, and then first exhausting the air, and 
afterwards readmitting it, and then using a force-pump, with a pressure of 
2001bs. on the sqnare inch, to force the solution into the heart of the wood, 
which it does very effectively. Iron, as a preservative to timber, bas long 
been known, and it is now, through the ingenious process adopted by Mr. 
Payne, likely to become very extensively adopted. The Company is now 
preparing the timber to be used at Claremont, tor the royal stables, by com- 
mand of the government. 


A CONGREGATIONAL CHAPEL, AT Denny, was opened on Wednesday, April 
12th, designed by Mr. Stevens, architect, of Derby. The general plan is an 
oblong parallelogram, with a Tetrastyle Corinthian Portico at the entrance 
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front, and a deep recess at the opposite exiremity. It is elevated upon a 
stylcbate, which affords a sufficient height fur Schools and Class-rooms under 
ihe whole area. The Portico is approached in its whole extent by a fight of 
nine steps; the columns are 2 feet 10 inches diameter at the base. and the 
Eustyle intercolumination is adopted : it projects eleven feet, and is connected 
with the end of the building by square pillars, with corresponding ante at 
the four angles of the building. The flavks are brought out tn the face of 
the ante, and have each five large semi-circular headed windows. with 
archivolts springing from continuous impost. The whol: ent«bloture of the 
order is continued round the building. A large arch under the Portico leads 
into a recess, which affords access on each side to the Lobbies, Staircases, 
and Chapel, The entrances to the Schools are screened 10 the front by a 
bulns'rade. The Chapel is 70 feet long, 45 feet wide, and 42 fect zh, 
including the lobbies and entrance recess, over which the gallery is coutinved. 
The recess is filled by a Vestry. and gallery over, which is separated trom 
the body of the Chapel by a bold elliptical arch springing from the impost. 
The Chapel is calculated fo seat 700 persons, and admits of the accommoda- 
tion being increased one-half by an extension of the end gallery, and the 
addition of other galleries on the sides. 


Liente’s Compost Manurr.— This distinguished chemist gives the fol- 
lowing description for preparing a compost manure, which is adapted to 
furnish all the inorganic matters to wheat. oats and barley ; it is made 
by mixing equal parts of bone dust and a solution of silicate of potash, 
(known as soluble glass in commerce,) allowing this misture to dry in the air, 
and then adding ten or twelve parts of gypsum, with twelve parts of common 
salt. Such a compost would render unnecessary the animal manures, which 
act by their inorganic ingredients. The silicate of potash employed in the 
preparation of the compost, must not deliquesce on exposure to the air, but 
must give a gelatinous consistence to the water in which it is dissolved, and 
dry toa white powder by exposure. It is only attractive of moisture when 
an excess of potash is present, which is apt to exert an injurious influence 
upon the tender roots of plants. In those cases where silicate of potash 
cannot be procured, a sufficiency of wood ashes will supply its place.” 


Bmanxenax Canar Navications.—The Bentley Canal, which has lately 
heen executed by this company, under the direction of their engineers, 
(Messrs. Walker and Burgess,) was opened for traffic on the 28th of April. 
Tt connects the summit level of the Wyrley and Essigton Canal, near Wed- 
nesfield, with the Walsall, or lower level of the Birmingham Canal, near 
Darlaston, and both shortens the distance from the Walsall level to Wolver- 
hampton, and opens up the mines about Willenhall and Bentley. Although 
the weather was unfavourable, a considerable number of the committee and 
principal officers of the company were present; R. Scott, Esq., M.P., acting 
as chairman pro fem. In proceeding along the line in the company's pleasure 
boat, the committee complimented Mr. Walker on the excellence of the work 
done by the contractors, and expressed much satisfaction at the quickness, and 
at the same time, the steadiness with which the hoat rose in the loeks. The 
total distance between the two canals, nearly 33 miles, and 10 locks, (6 ft. 6 
in.each r'se) was performed by two horses in 57 minutes, the timc occupied in 
passing through cach lock having only been 45 seconds. The advantage of 
speed and steadiness combined, in working these locks. has been attained by 
making large paddles with improved machinery. and by introducing the 
water through culverts, extending under the side walls for their eatire length, 
having a number of long shallow openings into the locks. 


Tron Smes.—Tng Inox Quren.—We find that iron as a material for ship- 
building is fast gaining ground. For steamers iron has been a favourite tor 
some time past. and there is not now one wooden steamer building at this 
port, while we observe there are two iron ones of the first class nearly com- 
pleted, and we understand contracts are made for the building of three more. 
We are also now satisfied that the only cbjection to sailing vessels of iron— 
namely, the getting fou! during 2 foreign voyage— is completely removed. 
This 1s proved by the result of two voyages by the fron Queen. is bark, 
of 350 tons register. left the river Tyne in l'ebruary, 1842, with 424 tons of 
coals for Havannah, whence she went to Mobile for a cargo of cotton for 
this port. She has now co.pleted another voyage. from tbis port to Gal- 
veston, in Texas, carrying 300 tons of coals out and a full cargo of cotton 
home. She had been in the graving dock, where she was visited by many 
persons, and she is found not to have strained a single rivet, althongh she 
struch heavily on Galveston bar. There is no appearance of corrosion, the 
red lead being fresh on the plates, and neither shells, barnacles, nor any 
foulness was on her bottom. This desirable result is caused by the single 
applieatian of a compound of tallow, bright varnish, arsenic, and brimstone, 
which effectually destroys marine vegetable and animal substances.—Liver- 
pool Albion. 


THE VARIATION OF THE COMPASS. 
Observations made at the Royal Observatory, Greenwich, 


G. B. Airy, Astronomer Royal, 


Mean Magnetic Declination. | Dip at 9 a.m. | Dip at 3 r.m, 
o + a o ua o tA 
1843 January.. ..| 23 11 31 68 59 68 59} 
February 23 956 68 591 68 59} 
March ., ..| 23 7 17 68 581 69 1$ 
April 23 4 48 609 0 69 0% 
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LIST OF NEW PATENTS. 
(From Messrs. Robertson’s List.) 
GRANTED IN ENGLAND FROM APRIL 29, TO May 27, 1843. 
Six Months allowed for Enrolment, unless otherwise expressed. 


James Stewart, of 3, Gloucester-crescent, Saint Pancras, pianoforte-maker, 
and Thomas Lambert, of 91, Albany-street, Saint Pancras, pianoforte-maker, 
for “ improvements in the action of pianofürles.—Sealed April 29. 

Moses Poole, of Lincoln's Inn, gentleman, for * improvements in making 
d:cociions of coffee and other matters.” (Beiag a communication.)— 
April 29. 

James Hesford, of Great Bolton, Lancaster, millwright, for ** #nprovements 
in the manufacture of certain bowls and rolls."—May 2. 

Josiah Longmore, of Regent-street, Kennington, silversmith, for ''im- 
provements in pens, pen-holders, and pencil cases, part of whieh improve- 
ments are applicable to other useful purposes."—May 4. 

Edward Morewood, of Thornbridge, Derby, merchaot, and George Rogers, 
of Chelsea, gentleman, for “ improved processes for eooting metals." —May 4, 

Francis Daniell, of Camborne, Cornwall, assay master and analytical che- 
mist, and Thomas Hutchinson, of Rosewarue, in the same county, esquire, 
for '* certain methods of obtaining or manufacturing lime from o substance or 
substances noi hitherto made use of for that purpose’ —May 4. 

Jobn Turnbull, of IIolywell Mount, Shoreditch, card-maker, for “ im- 
provements in the manufacture of horse-shoes."—May 6. 

James Roose, of Wednesbury, Stafford, for “an improvement or improve- 
ments in the mode or method of mnnufacturing welded iron tubcs."—May 9; 
two months. 

William Edward Newton, of Cbancery-lane, civil engincer, for “ improve- 
ments in the construction of boxes for (he avles or axrletrees of locomotive 
engines and carriages, and for the bearings or journnls of machinery in gene- 
ral, and also improvements in oiling or lubricating the snme, (X communi- 
cation.)—May 15. 

John Tappan, of Fitzroy-square, gentleman, for “ improvements in ma- 
chinery for preparing and spinning hemp and such other fibrous materials as 
the same is applicable to. (A communication.)—May 15. 

Robert Alexander Kennedy, of Manchester, cotton-spinner, for " improve- 
ments in machinery for grinding and sharpening cards used in carding cotton 
or other fibrous material.” —May 15. 

John Lucena Ross Kettle, of Upper Seymour-street, Portman-square, ese 
quire, and William Prosser, junior, of Shaftsbury-terrace, Pimlico, gentleman, 
for “ improvements in (he construction of roads, and in carriages to run 
thereon” —May 16. 

Joseph Burch, of the City-road, engineer and machinist, for “ improve- 
menis in machinery for printing on cotton, silk, woollen, paper, oil-cloth, and 
other fabrics and materials, and certnin apparatus to be used in preparing 
the moulds and casting surfaces for printing, and for certain modes of pre- 
paring surfaces previous to the design being delineated upon them.”—May 16, 

William Mills, of Foster-lane, glove. manufacturer, for “ improvements in 
fastenings for gloves and other wearing apparel, and in the mode of attaching 
the same."—9May 16. 

John Thompson, of Albury, near Guilford, doctor of medicine, for “ime 
provements in bedsteods and couches for invalids.” —May 16. 

Joscph Mazzini, of King's-road, Chelsea, gentleman, for improvements in 
typographical printing, combining the advantoges of moveable types with the 
stereolupe process by substituting for distribution a special font for each new 
work, by means of a preumatic machine for casting, and a uniplane machine 
for composing.” (A communication.)—May 16. 

John Winter Walter, of Stokc-nnder-Ham, Somersct, glove manufacturer, 
for “ improvements in the manufacture of gloves." —May 16. 

Robert Walker, Jun., of Glasgow, merchant, for “improvements in pro- 
polling ships and boots." —May 18. 

Charles Maurice Elizee Sautter, of Austin-friars, London, gentleman, for 
* improvements in the manufacture of borax.—May 22. 

Christopher Nickels, of York-road, Lambeth, gentleman, for improvements 
in the manufacture of fabrics made by lace mnchinerg."—May 22. 

Alfred Poole, of Mornington-place, Camberwell, New-road, for “ improve- 
ments in drying malt and grain.” —May 25. 

Moses Poole, of Lincoln’s-inn, gentleman, for “improvements in the dea 
position of certain metals, and in apparatus connected therewith.” (A com- 
munication.)—May 25. 

John Gillett, of Brailso, Warwick, farmer, for ** an. improved machine or 
apparatus for cutting or boring ricks.”—May 25. 

John Bushby Gibson, of Nantwich, Chester, Esq., for “ improvements in the 
manufacture of snlt."—May 25. 

Elijah Galloway, of Seymour-street, Euston-square, civil engineer, for “ im- 
provements in the machinery for propelling ships and other vessels."— May 25. 

Alexander Bain, of 326, Oxford-street, mechanist, for “improvements in 
producing and regulating electric currents, and improvements in electric time- 
pieces, and in electric printing and signal telegrnphs."—May 27. 

Richard Henry Billiter, of Maze pond, Sonthwark, oil merchant, for “ im- 
provements in filtering oiis."—May 27 ; two months. 

Arthur Hill, of the Slad Parsonage, near Stroud, Gloucester, clerk, for 
* an improved shower baih.”—May 27. 
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manufactory or warehouse, containing only one floor, and not exccediag 12ft. 
above the footings to tlie top of the wall. 


It will be seen hereafter, in consequence of the additional thick- 
ness of the walls for fourth rate buildings to what they now are, tliat 
it will be a very serious detriment to the construction of small houses 
with only two stories, of which there are many thousands in the vici- 
nity of London, and which we consider far better for the poorer inha- 
bitants than having several families huddled together in one house 
containing numerous rooms; we therefore propose to meet this class 
of dwellings, and have them rated on the fifth class of buildings, for 
which purpose we propose to add to this clause the following words: 
Every dwelling house which shall not have more than two floors, and 
which shall not exceed lhe height of 20 feet. 

12. Sıxru RArE.—Every building 20ft. from any strect or alley, and 
detached from any house, or building, or ground, not in the same possessiou, 
50ft. The walls or inclosures (except chimneys) may be built af any mate- 
rials, but if of brick or stone, shall be huilt according to their height, of the 
thickness required for the five preceding rates. 

13. SevkxTH RaTE.—Every building for the purpose of trade, or the 
collection of toll, detached, 15ft. from any other building, and which does 
not cover more than 100ft. square of ground, and is not higher than 12ft. 
from the ground to the highest point of the roof, may be inclosed with any 
materials except roof and chimney. 

14. Ercuru Rate.— Al churches, chapels, and places of publie worship, 
theatres, exhibition-rooms, aad other buildings whether included in the afore- 
said rates or not, nsed either solely or at stated periods tor purposes of 
public business, instruction, dehate, diversion or resort, and also all brew- 
eries, distilleries, manufactories or warehouses which shall be more than 50ft. 
high, and also all dwelling-houses which shall contain more than seven 
floors or seventy (eighty) feet high: alt such buildings to be built with 
party and external walts 43 in. thicker, and when the carcase is huilt, the 
owner shall give 21 days’ notice to the surveyor and to the official referees, 
who shalt survey the said buildings, and within 7 days certify their approval 
of the same; or in case any part shall appear defective or insufficient, notice 
to be given in writing within 7 days to the owner, who shalt forthwith alter 
and strengthen such defective or insufficient parts, and shall not cover up 
any such parts, until such surveyors and referees shall be satistied. 

128. And upon completion of such building, the owner, shall give 21 days’ 
notice to the surveyor, and such surveyor, together with the official referees 
shall survey the same, and shall certify that such buitding has been built to 
their satisfaction, and such certificate shail be immediately filed by the clerk of 
the peace, and then it shall be lawful to use such building, and if used before 
ihe certificate is satisfied, the owner or occupier shall, on conviction before 
two justiees, forfeit not less than five pounds, nor exceediug five hundred 
pounds daily (! !) until the filing of the record of such certificate. Provided 
always, “ that if within 20 days from the assessing of such penalty such cer- 
tificate of satisfaction shall not have been filed as aforesaid, such house or 
building shall be liable to be abated as a nuisance, under the powers in this 
act contained.” — 


(129.) The surveyor’s fee for surveying such building, in addition £. s. 


to a first rate fee 5o 5 ec "m LOMO 
First rate fee .. z- 5t as At E Tos 

To each of the referees who shall have assisted in the supervision, 
and signed the certificate £10 10s, (three referees) 1 10 
49 7 


And it is doubtful whether the official referees could not claim a farther 
fee, for clause 130, says— 

“They shall in addition to the fees before mentioned have, and be entitled 
to, the following fees" 

For every survey 

For every certificate 

For every award 
the amount of the fees being at present left blank. We have now 
enumerated the leading features connected with this precious piece 
of legislature, regarding the eighth-rate of building, and we kuow 
not words strong enough to express our disapprobation of clauses 
most monstrous, whether we regard the exorbitant penalty of £500 
a day, or the litigious spirit which breathes through all the clauses, or 
the extortionate fees which they propose. As clause fourteen now 
stands, it contemplates every school, literary institution, beer shop, 
public house, or tavern, all being places of publie instruction, diver- 
sion or resort; banks, insurance offices, or in fact the offices of any 
joint-stock company, coming, it is to be supposed, under the class of 
buildings devoted to public business, are all to be classed within this 
rate of building; and it will be difficult to construe what is and what 
is not a building for publie business. Although the district surveyor 
is appointed to inspect the works as they proceed, and stop them if 
they be not constructed to his satisfaction, yet when the building is 
covered in he has still, in conjunction with the referees, the power of 
ordering any patt of the building to be taken down. If we are to 
have district surveyors, we must suppose them to be persons capable 
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of performing their duties, and if so, why have the two special sur- 
veys directed to be made at the time of covering in the building, and 
when it is finished? ‘Che clause does not either compel the surveyor 
or referees to file their certificates with the clerk of the peace, and we 
cannot, therefore, think that any part of the clauses regarding the 
eighth rate of building will be allowed to remain in the bill, but be 
expunged £z fofo, as they ought to be, for the clauses of the rates and 
thicknesses of the walls is quite sufficient for all the purposes that 
the public have a right to expect for their protection; besides that, 
the proposed clause entails a de'ay of nearly, if not quite, two months 
in giving notice and waiting for the certificates. The effect of this 
delay in the case of a railway station will be palpable to our readers, 
very often entailing the postponement of the opening of Che line until 
another season. As to the fee of 49/. 7s., what the church commis- 
sioners, the national school society, and the friends of education will 
siy to it we scarcely know ; 500/. is often the extent of the money 
which can b: expended on a place of worship, school, or literary in- 
stitution, and a tax of 10 per cent. on this amount is to be imposed. 
Where the architect often is not paid, and always insufficiently, it is 
rather too bad that money should be wasted on surveyors. 


16. Attached buildings to be separately rated, aud the external walls to be 
of the rate of which such attached building would be, if not so attached, but 
so far as regards the party wails, shall be held to be of the rate of the build- 
ing of ihe highest rate £o which such party walls shall adjoin when such 
attached building shall be compicted. 

This part relating to party walls is rather ambiguous, we suggest, tiat 
those words in italics he omitted, and that the words “ cn either side af” 
be introduced, instead of “ /o which.” 

THIcKNESS or WaLLs.—It mnst be recollected, in reading over the num- 
ber of the floors, that the lowest floor of the building is reckoned the first 
floor, aud in consequence of our proposal (see ante) that the rooms in the 
roofs of dwellings shall be counted, we suggest that the party walls above the 
upper room floor of the first and second rate buildings need not be so thick 
as provided, we have therefore given in Z/alics our own propositions, and also 
an alteration for the thickness of the party walls of third rate buildings. 

49, FooriNGs or ExrERNAL AND Party WALLs.—fFootings to be niue 
inches thicker than the walls above, and four courses high, and the top 
twelve (siz) ioches below the surface of the lowest floor, or six incbes below 
the surface of the lowest ground. 

50. First Rate external walls, 1 ft. 103 in. thick, from footings to under- 
side of the fourth floor, and 1ft. 5 in. from thence to the top of the gutter 
plate, and the remainder 83 in. 

51 and 52. Second and third rate external walls from footings to the un- 
derside of the second floor 1 ft. 5 in. thick and from thence to the gutter 
plate 13 in. and remainder 83 in. 

53. Fonrth Rate external walls from footings to top of gutter plate (of 
upper room floor) 13 in. and remainder 83 in. 

51. Fifth Rate external walls to have 2 course of footings, and 1ft.Gin. aud 
lft. 14in. thick, and ahove the footings 83 in. thick. 

79. Parry WALLs of first or second rate from footing to the underside of 
the second floor, 1 ft. 103 in. thick, and thence up to the top (of the upper 
room floor) of 1 ft. 5 in. (and thence up to the top of such porty wall 13 in.) 
and the party wall of the third rate from footing to the underside of the 
fourth (third) floor 1 ft. 5 iu. and from thence to the top, 13 in. 

80. Party walls of fourth and fifth rate to be 13in. thick above the foot- 
ings, excepting in a warehouse of the fourth rate, when it is to be 1 ft. 5in. 
thick to the ceiling of the lowest floor. 

56 and 82. MATERIALS or EXTERNAL AND Party WaALLs.— To these 
clauses we must call the special attention of our readers. They are to be 
built solid, of good sound well-burnt bricks or good sound stone, excepting 
such iron work as may be required for bonds and corbels, and excenting the 
ends of girders and bresummers, or tiers of door cases to warehonses, and 
the frames of doors and windows in external walls, all of which shall be fixed 
at the distance of 4 in. from the external face of such wall; and exccpting 
such wood and iron work in the lowest or first floor and in the grouad floor 
as may be required for brestsutoniers, girders and story posts, and excepting 
in party walls, flues, and such iron work as may be required to carry the 
ends of girders, brestsummers, trimming joists, and priucipal timbers of roofs, 
and the ends of all such girders, brestsammers and other timbers (in party 
walls) shalt be carried upon iron shoes or stone corbels, built into the wall 
at least two-thirds of the thickness thcreof to receive them, as shall also alt 
trimming joists laying against such party wall. In another clause (47) it 
enacts that every girder or brestsummer which shall have a bearing on à 
party wall shall be laid upon iron or stone templates 6 in. thick, and the end 
of every such girder or brestsummer shall not be fixed into, and shall not 
have its bearing solely on the party wall, but shall be supported bya brick 
or stone pier, or iron column or timber story post, fixed on a solid foun- 
dation. 

Now let us consider the serious effects of these two clauses; as 
they now stand, no place bricks cau be used in any part, (be conse- 
quence of which will be that the brick-makers will have great di- 

lty in disposing of them, and must therefore increase the price of 

ock bricks. We consequently suggest the insertion of the words in 
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clause 56 and 58, “place bricks may be used internally above the third 
floor of the first and second rate—and the secand floor of the third, 
fourth, fifthand sixth rates af building." Neither can there be inserted 
into either party or external walls any timber for bond, lintels, plates, 
waod bricks, nor the ends of jaists, or in fact any timber what- 
soever, excepting as hereafter mentioned, the consequence is that the 
ends of joists, &c., must be notched on or framed into plates, and the 
plates must be carried by iron shoes or brackets, which will cause the 
plates to project into the rooms below the ceiling line; and itis a 
wel known law that timbers whinh are fixed at their ends, as when 
let into walls, will bear donble the weight, as when the ends are laid 
loosely on the bearings, as the case would be if the joists were laid on 
the plates, clear of the walls; ner are the plates so strong on brackets 
as when they. are bedded into the walls, or the walls so securely tied 
in; we must therefore have an exception for the insertion of all ne- 
cessary timber, for bond, plates, lintels, ends of joists, and wood 
bricks requisite to fix the joiner's work; but no such timber shall be 
inserted in the walls within four inches of the face of the wall, cr 
within 12 inches of any flue, or inserted in any party wall more than 
five inches beyond the face; aud by clause 47 above enumerated, 
for the purpose of supporting the ends of girders there must be a pro- 
jection into the rooms under for the story posts or piers, which in 
dwelling houses will be a great eyesore. 

65 and 66. Cuimneys.—No part of the chimney breast or stack will he 
allowed to overhang or oversail any lower part of the brickwork, either on 
the front or sides thereof, excepting a single chimney above the ceiling of 
the fifth floor of a first and eighth rate; or above the ceiling of the third floor 
of the second, third, and fourth rates, and it is also provided that no jambs, 
breast, and hack of any chimney, and the front, back, or with of every flue 
shall be built at least 81 in. thick, and all the insides rendered or pargetted. 

The effects of these two clauses will cause nearly the whole length 
and height of party walls to be at least three bricks thick, as the 
party wall on the upper story is generally filled with chimneys and 
flues; these clauses must be altered and a proviso inserted that chim- 
neys shall not overhang more than 12 in. on the side in each story, 
and that the thickness of the flues be reduced to 43 in, and also that 
they shall be rendered or pargetted both interually and externally 
where they are below the roof, the rendering them externally we con- 
sider a far safer mode against fire than the increased thickness. 

43, 44, 45, and 46. We have four clauscs regulating the strength of tim- 
hers. They enact that no joists, raftcrs, or quarters, shall be more than 
twelve (¢hirteen) inches apart, and no joists have a longer hearing than 1oft. 
nor any rafter or purlin more than 11 ft., and that no girders shall be so laid 
that the joists hearing thereon shall be more than 12ft. bearing. It is then 
enacted that the joists shall be not less than the following scantling. 


Joists Trimmers 
hearing depth thick. depth thick. 
6 ft. to 8ft. 5 de Ho .- 3 
B .. I6 Ga ec o8 8 0 .. 8 3 
mo .. 12 I NE 9 21 a 2 3} 
2 5 .- come hl 24 10 4 
Ecams and Girders with a bearing 
Mie wo oft. = 9 6 
l os 15 oc Be aa 10) 7 
Wr oo MS Ma o Nl 8 
I as 2h so ep ee E 9 
215-2524 TEE .. 9 10 


It is perfectly absurd to attempt to regulate the scantlings of timber, 
for there are such a variety of ways of framing timbers, and of com- 
bining them with iron, that it is impossible to meet all cases ; besides, 
as the above clauses now stand, iron could not be introduced, except- 
ing the girder be the same scantling as provided above, for the clause 
says, no joist, beam, or girder, shall be of less scantling than the above. 
The same remarks apply to the regulations of the scantlings of the 
roof and partitions. We therefore consider that these clauses must 
be withdrawn. 

36 to 42. Regulations respecting the drainage of houses. The walls 
of any building must not be built higher than 10 feet before drains 
are properly built, and made good into the common sewer, if any 
within 100 ft. distance, into which it is lawful and practicable to drain 
or otherwise, into proper cesspools, so as to render such drains avail- 
able for the drainage of the lowest floor ; and the Commissioners of 
Sewers can also, upon giving one month's notice, compel every hause 
already built and not drained, to construct proper drains. 

These clauses respecting the drainage, had better be omitted until 
the proposed inquiry into the metropolitan sewers be concluded, and 
a Bill brought in for the regulation of the drainage and sewage of 
ihe metropolis, for as the clauses now stand, builders will be pnt to 
enormous charges, for constructing sewers as now compelled by some 
of the commissions, and the expeuse of draining a house into a sewer 
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100 ft. off may involve an expense of £100, for we conceive the sewer 
commissioners would not allow a small drain to be carried along under 
the streets, but compel the formation of a sewer which, in the West- 
minster division, will cost 1/. per foot for the second size (the smallest) 
sewer. 


23. This clause enacts that, in any house already built, or which shall be 
hereafter built, it shall not be lawful to let separately except as a warehonse 
or storehouse, nor to ocenpy nor suffer to be occnpied for hire as a dwelling 
place any room containing less than one square, nor any underground cellar 
or room of any dimensioos, unless every such room shall have a window in 
the same to an open area and fire-place with flue, and an open area adjoining 
to such underground cellar or room, under a penalty of twenty shillings per 
day, the said cellar or room shall be so occupied. 

25. No room less than eight feet high shall be used as a dwelling. 


We consider these clauses require some explanation, and the word 
dwelling defined, whether a kitchen below gronnd used for domestic 
purpases during the day is considered as a room used for a dwelling, 
or whether it means a room in which a person sleeps; if the latter, 
we then conceive it will be better to introduce the word sleeping place 
or room instead of dwelling. We also consider it a great hardship to 
prevent the use of any roam for a dwelling less than one square, or say 
10 ft. square, or 12 ft. by Sft. 4in. or Sft. high, of which there are 
many hundreds in the metropolis. This is carrying the provision for 
health rather too far, and will very considerably increase the expences 
of the poor for rent. If the word dwelling is construed so as to in- 
clude a kitchen, then nearly every shop ia London will have the base- 
ment rendered useless. 


20. Hereaftcr no street shall he of a less width than 30ft., nor alley less 
than 20ft. wide when such alley shall have ¿wo (one) open entrance thereto, 
at opposite sides or ends at least 20ft. wide, nor of a less width thon 30t. 
when only one entrance, and which entrance shall be at teast 30ft. wide; and 
the width of every street or alley shall be ascertained by measuring such 
width only as shall be given up to or used by the public. 


This clause will increase the ground rents of small houses; we re- 
cammend that all those words in italics be omitted, and that the mea- 
surement be taken between the fronts of the houses, atherwise it will 
materially prevent the formation of areas and fore courts; the latter 
we cansider better in alleys than having the whole space paved, 
which will render the repairs more expensive to the parish. 


27. It shall not be lawful to carry on in any building, or in the open air, 
at a less distance than 50ft. from any other building or ground not in the 
same possession, any trade or business such as that of a soap-hoiler, taltow- 
meltcr, slaughterer of cattle or horses, hlood-boiler, hone-hoiler, fellmonger, 
oil-cloth painter, manufacturer of gunpowder, detonating powder, Incifer 
matches, or varnish, gas works, chemical works, fire works, or any other 
trade or business which is or shalt be considered by twa justices to be dan- 
gerous as regards fire, or dangerous or offensive or obnoxious as regards all 
persons, mare especially those persons living or passing in the vicinity thereof ; 
nevertheless it shall he lawfnl for atl such trades as now established to he 
carried on in their present situation, for a term of 30 years—every person 
who shall be convicted before two justices of carrying on snch dangerous or 
offensive trade, shall forfcit any sum not exceeding fifty pounds, as the said 
justices may determine. 


We pronounce this clause to be the most unconstitutional one 
which was ever submitted ta tbe English parliament. Here we have 
the power of magistrates to determine what is an offensive business. 
Every baker, butcher, fishmonger, oil shop, and many other trades 
that perchance may be in the vicinity of any litigious person may, 
without notice, without summons, without a hearing, or without the 
power of appeal to a jury or to a quarter sessions, be ruioed, their busi- 
ness stopped, and a fine inflicted of 507. by two justices,—who may meet 
in their own private parlour, or in the house of some influential per- 
son who may demand their services, and expel any business which 
they think proper. That part of the clause given in italics must be 
omitted, and the other part altered. 

We must now offer some observations regarding the magisterial 
clauses ; the interpretation clanse says :—“ Two justices of the peace 
shall mean two justices of the peace for the county within which the 
buildipg or other subject matter is situate;" it does not provide in 
any part of the Bill that they shall be in petty sessions asseinbled, 
which we consider most essential, otherwise cases may be heard at 
their own private dwellings, at any time and at any haur, —which we 
consider most objectionable; we would rather, that if the house be 
within the district of the metropolitan police offices, that the case 
should come before one of the stipendiary magistrates in the public 
police court; for here we have some responsibility, and a persou 
by education brought up for judicial decisions; they will be called 
upon to adjudge upon severe fines and penalties, many of them are 
most enormous, but which no doubt will be altered. Nor is there pro- 
vision that the parties committing an offence shall be first summoned 
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OSCILLATING MARINE ENGINE. 


Patented by Messrs. MATHER, Dixon & GnaNTHAM, of Liverpool. 


( IVith an Engraving, Plate LX.) 


We have given a drawing of a pair of marine engines, on a plan 
lately patented by Messrs. Mather, Dixon and Grantham, of Liver- 
pool, for an improved method of driving screw propellers; and we 
shall endeavour in a future number to add another arrangement show- 
ing nearly the same form of engine, but suited to vessels having a 
deeper hold than is required for the engines we now present to our 
readers. 

Fig. 1, shows the half-side elevation of the engines, with one air 
punip and condenser. 

Fig. 2, shows the other balf elevation, with the engine turned 
round, representing the side opposite to the air pumps. 

Fig. 3, is a ground plan of the whole arrangement, the cylinder on 
one side being removed. 

It will be readily understood that these engines have oscillating cy- 
linders, placed at right angles and opposite to each other, the piston 
rods being each attached to one crank. Inthe annexed drawings the 
cylinders are represented as working downwards, the object of this 
evidently being to allow the propelled shaft to be placed near the 
bottom of the vessel, 

The engines are constructed with a foundation plate to which are 
attached the side frames that carry the cylinders; the pedestal of the 
main shaft is attached to the bed plate having the condensers east on 
it; a small counter shaft is employed to work a beam which gives 
motion to two air pumps; one gudgeon of the beam rests on one of 
the side frames of tlie cylinders, aud the other is supported by a small 
standard rising up from the condensers. It is intended to have short 
stroked engines, and to work them faster than is nsual iu sea-going 
steam vessels, but not faster than is now usual on the Thames; by this 
means we shall presently endeavour to show that high velocities may 
be obtained without employing multiplying gearing. 

It is unnecessary to enter into a more detailed description, as in all 
minor points nothing new is contemplated, the proportions and mode 
of working, which is found favourable with engines driving paddle 
wheels, will be equally applicable to these engines, excepting that 
the makers prefer having two air pumps with a short stroke instead 
of one. 

As tlie advantages which may be expected from the employment of 
the screw propeller are of very great importance, and as the plans, 
which we are now considering, seem likely to remove many of the 
obstacles which have hitherto impeded its progress, we shall not he- 
sitate to present to our readers same additional particulars of the 
plans by which Messrs. Mather, Dixon and Grantham propose to 
carry their project into effect, as well as an account of what they 
have already effected ina small vessel built by them, which has for 
some months been at work on the Mersey. It is from these results 
that they have founded their calculations of what may be effected in 
vessels of large dimensions. 

We gave a brief uotice of this vessel in our last number, and are 
promised the particulars of some accurate experiments which it is 
intended shall be made with her. We need only now say that she 
has more than realised the expectations of the builders, and from 
their report it appears to be the most satisfactory trial yet made on 
the screw as a means of propelling vessels. The propeller employed 
was patented by Mr. Woodcroft, in 1830. We hope in another 
nuinber to be able to give a description of this also. 

The mode of constructing the screw, supporting the shaft, the ap- 
paratus for regulating the endward pressure of the shaft, and other 
details, will come onder our notice as we proceed. All, in our opi- 
nion, beiog matters of deep interest and importance to those concerned 
in steam navigation, when ou the eve, as we firmly believe, of a great 
improvement to this truly national question. 

We will now only add a few remarks on the principal features of 
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the improvements here proposed, to show that it will not be necessary 
to introduce any system of working that has not under other cireum- 
stances been advantageonsly applied before, although not in the same 
combination. From the results given by the “ Liverpool screw,” it is 
stated that the advantage over paddle wheels, is fully 25 per cent, 
when under the most favourable circumstances for the latter, but that 
in towing and in rough weather, the gain by the screw when applied, 
as now proposed, is found to be nearly 50 per cent. It is therefore 
presumed that for general purposes two-thirds the engine power ouly 
will be requisite for the serew, that is necessary in paddle-wheel ves- 
sels, to give a certain speed. It is also found that if the pitch of the 
screw is made 23 times its diameter, a very reduced amonnt of slip 
varying from 5 to 10 per cent, will take place, and that it is probable 
for light vessels and high velocities the pitch may be made three 
times the diameter of the screw. It is also clearly established that no 
disadvantage results from placing the screw one-third out of water. 
The steering is not perceptibly injured by it, and the loss from slip 
not increased, and it is expected that instead of its heing an objection, 
it will be found more convenient for ordinary practice than when the 
screw is entirely iminersed. This point we shall discuss when we 
describe the construction of the screw itself. 


THE AERIAL TRANSIT MACHINE, 


Analysis of the projected Aerial Transit Machine, and of the principles 
involved in its construction and employment. 


( Concluded from page 191.) 


TunovcHovT the preceding portions of this inquiry, which have 
appeared in succession in our last two numbers, our purpuse having 
been to illustrate the operation of the parts, rather than to determine 
the efficiency of the whole, we have taken a view of the case simpli- 
fied in a manner which, if it were the true one would, however appa- 
rently exaggerated the obligations, represent the object as neverthe- 
less within the reach of art to accomplish, even with the means, be 
they ever so moderate, which the projector might have at his disposal. 
The unlimited declension of the force by which the machine, regarded 
as a mathematical plane (incapable of generating any resistance but 
that which belongs to it as such) would be opposed in its horizontal 
progress, in a degree proportioned to the angle of its inclination, 
would, however remote, still indicate a point at which this obstacle 
would have been so far reduced that any power, however feeble, 
would be adequate to the accomplishment of the rate necessary to 
produce the desired result. In theory it is perfectly true that a 
mathematical plane of any proportion of weight and dimensions hypo- 
thetically assignable, could, by the exercise of sny amount of propul- 
sive energy (sufficient to overcome the friction of the parts) be made 
capable of sustaining itself in the air; a rate of motion equivalent to 
the production of a vertical resistance adequate to its support being 
as surely attainable at some angle of inclination, as any effect is surely 
consequent upon its cause where there is no force in operation to pre- 
vent it. But the difficulty of the matter lies here—the machine is not 
a mathematical plane, nor by any mode of construction could ever be 
rendered so; and the interference of its sol/d parts, in the resistance 
they experience in the air, however restricted by the contrivances ot 
art, introduces a new ingredient of opposition, which, not following 
the same rule of reduction, but on the contrary, increasing with the 
process by which the former is nullified or avoided, puts a limit to the 
extent to which that process with its attending advantages may be 
earried, and thus removes the case out of the category of results 
necessarily attainable by the exercise of art. Before, therefore, any- 
thing can be positively concluded with respect to the success of any 
particular scheme of flight upon the principle of the plan before us, 
we must be satisfied that a power is at command competent to the pro- 
duction of a velocity equivalent to the support of the machine, 
restricted by this new element of resistance—she interference of its 
solid parts. 
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IV. And this bripgs us to the consideration of the fourth subject of 
our inquiry; namely, the power of steam which Mr. Henson purposes to 
employ for the occasion. It is not our intention in this analysis to 
enter into any examination of the particular construction of ma- 
chinery by means of which Mr. Henson has sought to apply this 
power to his present object. This has been sufficiently largely done 
in other publications, as well as, more particularly, in the specification 
of his plans drawn up under his own authority. Upon this point we 
would merely observe that the main difficulty, to the removal of which 
Mr. Henson’s efforts have been principally directed, is the reduction 
of the weight of the engine in relation to its effective force. Iu all 
modes of developing pomer, the nature of the process imposes upon 
the machinery by which it is elicited a certain degree of weight pro- 
portioned to the force produced. Wherever there is a tension or 
pressure, there must be of necessity a counter-pressure or resistance 
in the parts of the generating apparatus; resistance cannot be expe- 
rienced without strength of material, and strength of material cannot 
be had indefinitely without weight; and it is in the relative reduction 
of this weight that Mr. Henson’s ingennity is presumed chiefly to 
display itself.* Whether this has been done successfully, that is to 
the extent claimed, consistently with the retention of the necessary 
degree of strength, it is impossible for any one to determine apart 
from actual experiment. According to the published accounts, Mr. 
Henson’s engine has been constructed to produce a resistance equal 
to the power of ten (some say twenty) horses, within the limits of 
6001b. weight. If this be true, he has certainly accomplished a very 
considerable abatement of that which has hitherto constituted a main 
obstacle to the establishment of a successful aerial navigation; and 
taking it for granted that such is the case, our intention here is to 
deal with the question upon these premises, and endeavour to test 
the applicability of the power so claimed to the purpose for which it 
has been designed. 

We have said that a solid body cannot be moved through the air 
without experiencing a certain amount of resistance. Now this re- 
sistance has been determined to follow the ratio of the squares of the 
velocities under which it is generated; and a table has been con- 
structed upon experimental data, in which the effects of this force 
upon a given extent of plane surface perpendicularly impinged upon, 
are set forth in terms corresponding to different assigned rates of 
motion, varying from one to one hundred miles au hour, with, of 
course, a power of extending the scale indefinitely, subject, however, 
to a consideration which we shall disregard at present, but which if 
taken into account would only magnify the exigencies of the case 
which we are endeavouring to define; namely, that at high rates of 
motion, this resistance increases even more rapidly than the ratio of 
the squares of the velocities otherwise assignable. Without regard 
to this qualification, however, we are enabled to ascertain that, at the 
rate of 240 miles an hour, prescribed to the machine as necessary to 
its support at an angle of 3° of inclination in the suspending plane, 
every square foot of plane surface perpendicularly directed, or egui- 
valent amount of oblique surface, would experience an opposition 
equal to a force of 2SSlb. avoirdupois; so that if we can conceive 
such a machine constructed so as to present to the impact of the air 
no larger extent of surface than what would be equal to 10 square 
feet perpendicularly exposed, the aggregate resistance it would ex- 
perience to its progress at the rate in question, would amount to 
2380 lb.-+-the horizontal resistance belonging to the plane as such, 
and which we have stated in round numbers to be, for that rate and 
degree of obliquity, about 1501b.? Unless therefore the power at 


1 Tbe improvement of the machine in this particular does not merely 
regard the reductinn of the weight of the engine itself, but also of the 
means whereby its energy is maiotained—the water and fucl necessary for 
its use. In the modifications by which a saving of these may he effected, a 
further step is gained in the same direction, which, however, more properly 
cooceros the question of the duration of tbe flight when it shall have been 
accomplished, thau its abstract possibility. 

3 These numbers are not strictly correct. They should have been stated 
at 223 miles an hour for the rate, with an horizontal resistance equal to 
157 Ih., as subsequently represented in table. The difference arises, partly 
from the omission of the cosine of thc lesser angle in determining its pro- 


command be adequate to the development of a reaction equal to this 
resistance, the machine could not be impelled at the rate with the 
angle prescribed; and we should be driven to adopt either a slower 
rate of motion at the expense of an increased angle of inclination, 
and of the increased horizontal resistance by which the plane itself, 
at that increased angle would be encountered, or else a more rapid 
rate of motion due to a reduced angle of inclination, at the cost of 
the increased resistance due to the solid proportions of the machine 
with this additional impulse—whichever should be found to be pro- 
ductive of the least amount, in the aggregate of this resistance. 

To apply this with mathematical accuracy to the illustration of the 
case before us, is clearly impossible, because we are entirely unpro- 
vided with anything like a proximate definition of the main force to 
be overcome; namely, the capacity of the solid parts of the machine 
for effecting resistance. In assigning 10 square feet we have no 
doubt that we are keeping far within the limits of the truth; and 
were we to assign a higher figure we might be met by a denial of our 
premises which no reasoning, apart from actual.admeasurement, and 
that of the most complicated description, could enable us tu dispose 
of. Fortunately, however, for the purpose of our investigations, we 
are not put to such an alternative, as we shall readily see that the ex- 
igencies of the case, even upon the mildest hypothesis, are so far 
beyond the means appointed to satisfy them, that there will be no oc- 
casion to suspend our reasoning upon so dispntable a point as the 
correct estimate of tlie resisting surface of the machine. 

In order, however, to be able more satisfactorily to elucidate this 
position, it will be necessary to take into account the elements of the 
force we are considering in relation to the process by which it is pur- 
posed to be developed. In estimating the actual amount of any force 
generated or required, it is well-known that, equally with the weight 
to be moved or the resistance to be overcome,? is comprised in the 
constitution of the force the relocity at or under which this result is 
to be accomplished. Without regard to this condition it is as im- 
possible to give an intelligible definition of any force as it is for the 
force itself to exist or be exercised. A body cannot be moved unless 
it is moved through some space; and as every operation -occupies 
some time, the time in which throngh a given space, or the space 
through which in a given time, the body is to be moved, are as essen- 
tial ingredients in the constitntion and definition of the force em- 
ployed as the weight or resistance of the body which is the object of 
its application. Thus it is clear that before anything can be pre- 
dicted with distinctuess as to the actual value of any force in action, 
or the adequacy of any contemplated power, the rate under which it 
will have to be exercised must be included in the terms of the propo- 
sition. In taking therefore the resistance which a given plane is cal- 
culated to develop in opposition to its course at a given rate, as the 
measure of the force which is required to produce it, the rate must 
be specified, not of tlie body so moved, but of the instruments of its 
propulsion, by the operation of which that resistance is to be called 
forth; and the reduction of this rate becomes exactly as important an 
object in the economy of the forces employed, as the reduction of the 
actual resistance, to the constitution of which it contributes. Now the 
minimuin rate of action that could be assignable to the ins/ruments of 
a progressive motion is obviously that required to be conferred npon 
the machine itself, as the ultimate result of their operation; for, it is 
clear, by no appointment of surface, or other expedient, could the 
machine be propelled at a greater speed than that at which the agents 
of its propulsion were themselves accomplishing their reaction. 
Whether the conditions of surface, by which alone this conclusion 


portion of vertical resistance, and parily from the adoption of a rate in round 
nnmbers, 12 miles an hour, as that at which a plane surface generates a re- 
sistance by perpendicular impact equal to two-thirds of a pound to the 
square foot, iastead of 11:666, which is its true denomination. The re- 
sults in the tahle further on are all hased upon the àctual quantities, and 
are mathematically exact. e 

3 [t seems scarcely necessary to ohserve that in mechanical operations a 
resistance to be encountered is the same thing with a weight to be raised; 
the rate of development in the one case being exactly analogous to the rate 
of elcvation in the other. 
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would he rendered attainable, have been observed in the appointment 
of the propelling apparatus in Mr. Henson's machine, we shall not 
stop to inquire, (though from a consideration of their apparent di- 
mensions and the angle of their impact, we should conclude most as- 

. suredly otherwise ;)* but, giving them full credit for their competency 
to that effect, proceed to show that even so, with a measure of resist- 
ance the least assignahle, and a rate of impact the least under which it 
could be developed, the power in question would be utterly incompe- 
tent to enable the machine to maintain its elevation or continue its 
course, even for a single moment, at any angle of inclination at which 
it might be disposed. This we shall do by means of a table calcu- 
lated for several angles of inclination, exhibiting at a view the several 
rates at which a machine of the proportions of weight and surface 
assigned to Mr. Henson's, would have to proceed at the corresponding 
angles of inclination, iu order to generate a resistance opposed to 
gravity equal to the support of its weight, and the amount of hori- 
zontal resistance it would experience (considered as a mere plane) at 
each degree of the scale so impelled, expressed in pounds avoirdu- 
pois. In another column is shown the resistance which the solid parts 
of the machine would develop at the corresponding rates, supposing 
them to be so contrived as to expose an extent of surface not more 
than equivalent to a plane of one square foot perpendicularly im- 
pinged upon. In the next column are given the products of these 
last two quantities multiplied by the velocity assigned in miles per 
hour, representing the actual forces developed, reduced to the same 
standard, and consequently, the proper measure of the power commen- 
surate with such results. The last column contains the expression of 
this force in horse-power, or the number of horses which it would take 
to answer this demand, according to the conventional mode of calcu- 
lating the force of steam; that is, reckoning the power of a horse to 
be equal to a resistance of 32000 lb. at the rate of one foot in a mi- 
nute, or 363 lb. at the rate of one mile per hour. i 


Obli- : : [5s à 
A Velocity | Horizontal |Difto extra] Total ditto re- A 
anity | in miles | resistance to| for one | duced to a com- aniyalent 
plane. | Per bour. plane. square ft. | mon standard. |7OFS¢ power 
[^] t E PE uS EE 
0  1/40103:000 -872 7912592-00 317318716357:000 (57415624300 
1 668 600 52:357, 2199:36 1505497:986 4147:37 
2 334-432 104 707 530°27 219045268 603:43 
3 223-089 | 157210 | 24476 89675 085 247:03 
4 167463 | 209-769 | 137:97 56233:416 | 160 42 
5 134121 262-46] | 88:50 47071°240 129 66 
10 67700 528-936 | 22:54 31335125 102 81 
15 45 892 804812 | 10:36 37409 863 103 06 
20 35:187| 1091:932 | 6:09 386367100 106:43 
25 28:996 | 1398 815 * 4-13 40680:663 112 06 
30 25 071 | 1731924 | 3:18 43500792 11983 
35 22:473 | 2100658 2:48 47263820 130-20 
40 20°736 2517180 21) 52239-997 143-91 
[15 19:621 | 3000-266 | 1'89 58905-302 162:27 
50 x 18:996 3575:592 | igre 6795558 187-20 | 
5$ 46| 18-804 4247-429 173 79901:185 22011 
60 19:050 | 5195 784 178 99013:594 212:76 
70 21:223 1 8238362 2:2] 174889:659 481:79 
80 28 431 17017-921 3:97 483949363 1333:19 
2 39 679| 34310433 T74 1361710°786 3751-27 
89 59| 684-000 [10313149000 2301-85] 7055768381:000} 1943737800 


Upon reference to this table it will he seen that the conditions of 
flight which, under the circumstances prescribed, would be attainable 
——————- ILU epe tum ttn bdo 


^ Supposing the propelling agents to be able by their rotation at a given 
rate to generate a given amount of resistance, tlie machine heing at rest; 
when motion is conferred upon it, the condition of the,medium, as far as 
the instruments of its propulsion are concerned, being altered by the conse- 
quent abstraction of the air, they would no longer operate with the same 
effect at the same rate of impact, but must either be worked with additional 
speed to enable them to overtake the retiring particles, or else proportionably 
increased in magnitude to enable them to take in a larger quantity of them. 
It is to this relation between the superficial dimensions of the propelling 
agents and that of the effective opposing front of the machine, that we refer 
as governing the relation of their respective resistances to their respective 
rates of motion, and by the due appointment of which, (regard being had 
to their form and direction of impact,) an equality of resistance becomes as- 
signable to an equality of rate when the machine is in actual progression. 
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with the least expenditure of power, are those which attach to an 
inclination of about 10 degrees; and for this a force would be requi- 
site, equal to the power of above 100 horses. At any other angle of 
inclination, a greater amount of horizontal resistance in the aggregate 
would be experienced, and the requirements of power he propor- 
tionately enhanced.® 

V. Now it is to be observed that the opposition which is here 
set forth as the measure of the propulsive power of the machine, is 
not a force only concerned in the initiation of its motion, which might 
be expected to vanish or become less influential after its first efforts 
had been suhdued, like the passive resistance of mere weight, the 
tis inerti, or the resistance of adhesion, which when once suspended 
or overcome ceases to affect, but a force always in operation, always 
the same under the same conditions, and requiring always the same 
amount of power to compete with while it endures. And with this 
observation we might have been content to let the matter rest, as in- 
controvertihly determined, were it not that a principle has been set 
up, implied in the proposition of a certain contrivance, which strikes 
at the very root of our conclusions, and, were it correctly conceived, 
would equally invalidate any inference that might he deduced in dero- 
gation of the scheme, from the consideration of any deficiency of 
power, however extravagant, that might be alleged against it. Sen- 
sible of the inadequacy of their means, in the abstract, to the whole 
effect which it is intended to produce, and under the impression 
that this deficiency might be supplied by the intervention of a force 
not inherent in the means themselves, a part of their plan, upon 
which the greatest reliance has been placed, which has been put for- 
ward with the greatest pretensions, and which has elicited the great- 
est share of the public admiration and approval, is to invest the ma- 
chine at its first starting with a certain amount of velocity or mo- 
mentum, by means of a preliminary descent down an inclined plane, 
which, however unable to originate, its inherent power, it is expected, 
will be sufficient to maintain. And this obliges us to devote a few 
lines to the consideration of the principle involved in this contri- 
vance, which is the 7fth and last point to which in the outset we pro 
posed to direct our inquiries. 


5 This table may be made available to determine the conditions of flight 
assignable to any machine upon the same principle, whatever the proportion of 
its weight to the dimensions of its suspending plane, subject to the following 
considerations. In the first place, the velocity necessary to effectuate its sup- 
port depending upon the relative and not the actual quantities, any weight 
may be assumed as a standard, and the modification necessary to maintain 
the proportion, referred to the size of the suspending plane. Let the case, 
therefore, be reduced to the standard of weight ascribed to Mr. llenson’s 
plane, namely 3000 lb., and the surface determined accordingly. Now as the 
resistance, ceteris paribus, varies in the simple ratio of the areas of the im- 
pinging surfaces, and the squares of the rates of impact, the rates, ceferis 
poribus, must vary inversely as the square roois of the areas. If, therefore, 
the velecity assigned to any angle in the table above be multiplied by the 
square root of the area of Mr. Henson's plane, the product divided by tlie 
square root of the newly assigned surface, will give the rate at which it must 
be propelled in order to effectuate its support, as by a common rule of three, 
The horizontal resistances, depending upon the real quantities, may be de- 
duced in like manner from those ascribed to Mr. Henson's plane at the same 
angles, by simply substituting the new rate assigned, in the ratio of the 
squares of the velocities, and the true surface, in the simple ratio of the di- 
mensions; and thus all the conditions of flight depending upon these data 
may be ascertained. For example, if we suppose the suspending plane to be 

agnified to 10 times that of Mr. Henson's, affording an area of 15,000 in- 
stead of 4500 square feet within the limits of the same weight, the velocity 


67-7 x 4/4500 


necessary to its support at an angle of 10? would be — JÀ5000 7 


67-7 x 67:082 
2121132 


case, the weight being the same, would stand as in the table, at the same 
angle of inclination; the rate of dcvelopment diminishing exactly as the 
surface is increased. If to this quantity be added the perpendicular resist- 
ance due to one square foot at the newly assigned rate = 2:254 1h., and the 
sum be multiplied by the rate in question, we shell have 11371-715 lb. as 
the representative of the whole resistance to be eucountered; which, divided ' 
by 363, the power of a borse in steam at the same rate, gives upwards of 31 
as the number of horses, or the measure of horse-power, which would be 
requisite to enable it to accomplish or maintain its elevation in the air. , 


30* 


= 21:408 miles an hour. The horizontal resistance in this 
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Were it not that this principle and the mode by whieh it is in- 
tended to be applied, had got hold of the public mind by some of 
those fatalities, by which the most preposterous opinions occasionally 
get disseminated and established, we sliould not have held ourselves 
justified in administering a formal refutation to a position so exeeed- 
ingly absurd, that a reference to the first rudiments of the physical 
sciences is more than sufficient to overset. For what, after all, is the 
principle which this position is calculated to nphold? Simply, that 
a body can be sustained in motion against a giten amount of opposi- 
tion by a less degree of force than what is actually required to es- 
tablish it. That this is a true statement of the principle whieh is in- 
volved in this hypothesis, and that it is utterly fallacious and inane, 
we trust we shall not be at much pains to demonstrate ; and the mode 
we purpose to adupt with this view, is to examine the forces whieh 
are inherently concerned in the establishment of a given motion, and 
those concerned in its continuance, to show that a perfect equality 
exists between them, and eonsequently that nothing less than what is 
required for the former would satisfy the exigencies of the latter. 
These forces, by which the indnetion or contirnance of motion in any 
degree or direction, are solely affected, are reducible to four heads; 
the attraction of gravitation—the vis :nertiæe of matter—the friction 
of the parts iu contact—and the resistance of tbe medium iu which 
it is moved. 

1. Of these forces, the first, assuredly, opposes no impediment to 
the induction of motion which it does not equally oppose to its con- 
tinnation. Acting in oue direction only, and (appreciably at least) 
with equal foree in that direction at any elevation attainable by mau, 
it is elear that whenever it interferes at all, it ean never operate with 
less foree in one than in another stage of the same proceeding. 'l'o 
initiate, therefore, or establish a given motion even in direct opposi- 
tion to gravity, not a particle more force is exerted than is required 
for its continuance. In an horizontal direction, however, with which 
we are here more immediately concerned, the attraction of gravita- 
tion literally interposes no obstacle whatever either to the induction 
or perpetuation of motion to any extent in any body, however ponde- 
rous and inert. This might, indeed, have been concluded, without 
reference to principles, from a simple consideration of its effeets; as 
in a vertical or upright direction gravity opposes the induction of 
motion with its whole power, and in a contrary or descending direction 
it favours the same in exactly the samc degree, so in a direction 
which partakes of neither, but is intermediate between both, it fol- 
laws as a matter of course, it can really exercise no influence at all. 
The weight of a budy has in fact nothing to do with the difficulty of 
imparting to it an horizontal motion, except in so far as it increases 
the friction, in regard to the medium of its support; a property 
whieh, as the weight is not altered by its translation, it must exert 
with equal eflicacy in the ultimate as in the preliminary stages of its 
progression. So far, therefore, as the attraction of gravitation is 
concerned, it is certain that the exigencies of the aerial machine in 
respect of power, are not a whit less for the mainécnance than the cs- 
fablishment of the motion which is sought to be conferred upon it. 

2. With regard ta the second of the forees enumerated, the ris in~ 
erti literally opposes, of itself, no definite obstacle to the induction or 
continuation of motion in any direction whatsoever, and literally re- 
quires uo definite amount of power to overcome. Every body whieh 
is pressed against by another must reciprocate the pressure, and, 
unless restrained by some extrinsic impediment, must participate ia 
the motion which is the measure of the furce applied; the only con- 
dition affecting the establishment of a giren rate of inotion, so far as 
this property is concerned, beiog that a certain time must elapse be- 
fore the operation be completed. In all transitions from qniescence 
to motion, or from inotion to repose, a certain dime is due to the trans- 
action iu respect of and proportionate to the quantity of matter which 
is the subject of the change; and the only obligation which is imposed 
upon the force employed, so far as regards the vis inerte, is that it be 
continuously applied. With this reservation, there is no limit to the 
effects which can be prodaced, however great the mass to be moved, 
or small the force employed to move it. A fly attached by a human 
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hair to a ton of marble, would not only invest it witb motion inan hori- 
zontai direction, if it were possible to suspeud it free from all friction, 
but, presuming the absence of atmospheric resistance, bring it up, by 
continuous effort, to any rate of motion at which it could itself proceed , 
nay, the mighty globe of the earth could be propelled round the 
universe by an infant as fast as its legs eould carry it, if it could find 
a path to walk on, provided the pressure was continued a suilicient 
time to allow all the particles to be indned with motion at the rate 
required. These results in relation to the hypothesis involved in Mr. 
Henson’s scheme, may be conveniently and familiarly illustrated by 
the case of a man towing a heavily laden barge in still water; where 
the counteracting forces, friction and the resistauce of the medium, 
being indefinitely assignable, and the impulse in an horizontal diree- 
tion, the vís inertie is free to display its peculiarities without ambi- 
guity or interference. Here is no question as to whether the strength 
of the individual be suffieient to enable him to set his load in motion, 
or bring it up to that rate in which his own powers shall be equal to 
the extrinsic forces developed in the operation. As soon as he begius 
to pull, the boat begins to move, slowly at first, and inereasing gradu- 
ally until it reaches that point at which the friction and resistance it 
develops is equal to the power he is able to employ; aor would he 
aceomplish anything by obtaining additional assistance in the com- 
mencement, which he would not immediately forfeit hy its discon- 
tinnance, except a more speedy attainment of the same result. No 
one, not even the most unintellectual of bargemeu, ever dreamt of be- 
ing able at any time to drag his boat at a greater rate than he could, 
by his own unaided efforts, have brought it up to; or with less dif- 
culty at the same rate, beeause he happened to have liad the assist- 
ance of a friend to enable him to begin. And vet these are only the 
conclusions which the adoption of Mr. Henson's hypothesis requires 
us to admit. All, in faet, that the mediation of any extrinsic tempo- 
rary force can effect, is to dispense with a part of the dime that would 
otherwise be required to produce the result due to the inferior power 
alone; and it is to the forced limitation of this element of invested 
inotion that are to be ascribed those appearances in certain familiar 
eases which have been so triumphantly referred to as affording illus- 
trations and attesting the correctness of the hypothesis upon which 
Mr. Henson’s scheme and the hopes of his friends are founded. The 
circumstanees of the horse straining to drag into motion a heavily 
laden cart, whieh he afterwards appears to draw with the utmost 
facility, of the railway train anl steam vessel, with so much ditliculty 
seemingly set agoing, and ultimately proceeding with so much appa- 
rent ease, together with others of the like description, are all owing 
to the neglect of this consideration in the attempt to iovest large 
bodies with motion at a given rate, in less time than is due to the 
proportion between tlieir masses and the forces employed to move 
them. The conclusions, therefore, which have been drawn from these 
premises are utterly fallacious. Not a particle, absolutely, more 
power is required to initiate or establish a given rate of motion in 
any bady than is requisite to compete with the extrinsic forces, the 
friction and resistance, developed at the rate in question; neither in 
the beginning, nor subsequently at any stage of the proceeding, there 
being anything orer to be accounted for on the score of, or by which 
to measure the effects of, the vis inertie in respect of the motion so 
superinduced and established—a certain proof that, so far as this also 
of the forces enumerated is concerned, no more power would be re- 
quired to produce, and, therefore, no less would suffice to maintain, 
the rate of motion assigned to the aerial machine as necessary to its 
support, than what is due to the extrinsic forces, the resistance and 
friction, developed at the rate required. 

3. Now the friction, it is well known, is a force in no way alfected 
by the rate under which it is developed ; but is just as great in a state 
of quiescence, however strange this may appear, as under the extrem- 
est condition of velocity. So far, therefore, as regards the questiun 
before us, this may be considered as a neutral element; interposing 
no more obstruction to the establishment of a given motion than to 
its continuance, and requiring, therefore, exactly as much power to 
keep in subjection, if we may so speak, as originally to subdue. 
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4, But if friction be a force which does not regard the condition of 
motion, such is not the case with the resistance of the medium, which 
yet remains to be noticed. Unfortunately, however, for Mr. Henson’s 
hypothesis, this force really pursnes a directly opposite progression, 
being absolutely none or of no eitect in the first induction of motion, 
and increasing in intensity and requirement of power in proportion as 
it is more fully developed. It needs no laboured comment, therefore, 
to point out how little colour the consideration of this force is calcu- 
lated to give to the principle which Mr. Henson’s contrivance is in- 
tended to set up. And this completes the list of all those elements of 
opposition which are called into play in the process of investing a 
body with a given rate of motion. There are, it is true, other forces, 
or as they may be more properly termed, accidental conditions, by 
which a body may be detained at rest against the exercise of a greater 
power than would be competent to continue it in motion after they 
had been overcome. If a cart heavily laden, for instance, be left 
standing for some time upon an imperfectly hard foundation, the 
wheels will create for themselves a rut out of which they will require 
to be extracted with a degree of force, the necessity for which is then 
immediately dispensed with; or if it has to be dragged over such a 
kind of road, the retardation of its course affected by the depression 
of its wheels, which is greater the slower the rate, indicates the ne- 
cessity for an accession of force to bring it up to a rate of motion in 
which this condition is overcome, when it may, witliout prejudice, be 
discontinued. Again, an object may be so circumstanced as not to be 
able to exercise its means of propulsion to equal advantage in the 
beginning as in the subsequent stages of its progress, and may there- 
fore require the employment of a greater degree of power to acquire 
than to maintain its destined condition of velocity; as exemplified in 
the case of the larger birds labouring to ascend from the ground, 
where the height of their bodies not permitting the full action of their 
wings, they are obliged to make up the deficiency by the more forcible 
and frequent repetition of the stroke, producing that appearance of 
disproportionate exertion which has contributed to maintain, if not to 
suggest, the delusion implied in Mr. Henson’s expedient to supply the 
inherent deficiency of his moving power. "These, however, are all 
obstructions of a kind which do not enter into the constitution of the 
forces with which the aerial machine upon Mr. Henson's principle has 
to contend. These forces, with which alone we have any concern, are 
sinply those enumerated above, of which we have seen there is not 
one that offers any more opposition to the induction or establishment 
of a given rate of motion than it does to its continuance, and conse- 
quently imposes no obligation in respect of power to begin with, that 
it does not equally exact during the remainder of its career. 

Had we had to deal with the com/ricamee proposed by Mr. Henson 
alone, we should not have had occasion for all this elaborate investi- 
gation in order to prove its insufficiency for the purpose ascribed to 
it. The force acquired by a descent, however accomplished or 
applied, must be assuredly inadequate to the production of any effects 
that could extend to a condition of elevation superior to that from 
which it had originated ; as might be concluded at once from a con- 
sideration cf the properties of the peudulum, which, in so far as re- 
gards the influence of gravity in communicating motion, is a parallel 
case with that which we are supposing before us. But here the 
parallelism ends; nor can any inference be drawn, as so confidently 
contended for (see Mechanic's Magazine, &c.) trom the continuance 
of the motion in tlie one case to its continuance in the other by the 
instrumentality of a power inferior to what is required for its original 
establishment. The pendulum is not, in fact, kept in motion by a 
power at all less than that by which it has been started, as a little 
consideration will evince. The force which puts the pendulum in 
motion is that employed in raising it to a certain height, from which 
it is allowed to descend by its own gravity. In this descent it acquires 
a force which would be equal to the original, and by which it would 
be earried up to an equal height on the other side, and thus recipro- 
cate the movement without extrinsic assistance, were it not for the 
resistance of the air it encounters, and the friction of the parts in 
contact by which a part of it becomes expended or consumed. This 
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portion is supplied by means of a spring. But it is not the spring 
that maintains the movement of the pendulum, but the attraction of 
gravitation conjointly with it, which together are exactly equal to the 
original impulse. Here, however, is nothing analogous to the case 
of Mr. Henson’s machine, acquiring a momentum by means of a single 
descent down a plane, not to be repeated, and unprovided with a 
power equal to the counteracting forces, the friction and resistance of 
the air, with which it has to contend. 


Having now conducted our readers through the mazes of this intri- 
cate, but we trust not uninteresting nor profitless inquiry, we would 
conclude with a few observations touching the prospects of that 
*t consummation so devoutly to be wished for,’—the establishment of 
a successful mode of navigating the skies. One thing is clear; that, 
upon the principle of the plan we have been investigating, it is to- 
tally out of the question. The obligations imposed by the necessities 
of support, are of so exaggerated a character, that by no modification 
of construction, or application of new resources, can it ever rationally 
be expected to fulfil them. In an early part of this analysis we had 
occasion to point out the conditions in subservience to which these 
obligations are imposed. We there showed that the circumstance 
upon which the difficulties of the case really depended, was the rela- 
tion of the weight of the machine to the superficial magnitude of the 
suspending plane, whereby alone the rate of progression was ascer- 
tained, to which all the requirements of power are ultimately refer- 
rible. By a reduction of the one or an enlargement of the other, 
therefore, is this principle solely improveable to the attainment. of 
of success; and that, to an extent which a retrospect of past expe- 
riments and a general consideration of the nature of the case alike 
evince to be far beyond the reach of art to accomplish. Referring to 
the process by which the calculations in the preceding table may be 
applied to determine the conditions of flight assignable to other ma- 
chines of the like principle, as detailed in the note annexed, it will be 
seen that the smallest sized surface which could be made effectual to 
support the weigh? of Mr. Henson’s machine, with the exercise of Mr. 
Henson's powcr, taking it at the greatest, would require to be upwards 
of 100,000 square feet in extent; or somewhat more than 22 times 
the area which Mr. Henson has provided for the purpose. Nor can any 
argument in contravention of this conclusion be drawn from the pro- 
portion between the weight and superficial magnitude of the wings of 
birds, upon which so much reliance is wont to be placed by those who 
have hitherto written upon the subject. There is, in truth, no analogy 
whatever between the cases; neither consequently can any inference 
be legitimately drawn from what is effected in the one to what is 
possible to be effected in the other. The weight of birds in propor- 
tion to the size of their wings, may or may not be as great or greater 
than that attainable by art as between the weight of the aerial ma- 
chine and the superficial contents of the suspending plane. Their 
purposes are entirely distinct, and accomplished through the interven- 
tion of essentially distinct properties. The bird possesses a power 
of unlimitedly increasing the reaction of its wings by their voluntary 
impact, which the rigidly suspended plane is devoid of, and which, by 
affording a compensation for any deficiency of size, neutralises all ar- 
guments founded upon a consideration of the relative proportion of 
weight, and removes the case out of all analogy with the machine 
constructed upon the priuciple of the plan before us. 

Disappointed, therefore, in our expectations of success in this 
quarter, it may be asked, whither are we to direct our attention in 
order to discover the means of solving this perplexing but still inte- 
resting problem? The answer will most naturally suggest itself from 
a consideration of the circumstances to which the failure of all the 
attempts to navigate the atmosphere by mere mechanical impulse, the 
present among the rest, is entirely to be ascribed. These circum- 
stances we have already specified in the exaggerated nature and 
amount of the obligations of support, occasioned entirely by the 
tenuity of medium and tle force of gravitation; in the teeth of 
which we feel no hesitation in declaring our opinion, no process 
founded upon simple mechanical reaction ever can succeed; for even 
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if it were possible to contrive and construct a system of machinery | 


by which the force required could be accomplished and applied, the 
violence with which it would have to operate in order to effectuate 
its purpose, (admitting its practicability,) would be such as to pre- 
clude tlie possibility of its employmeut. 

To the balloon then, as affording the legitimate and only probable 
means of grappling with these difficulties, are we naturally referred ; 
and that, by its means, success could be attained to such an extent, 
as to satisfy the scruples of the most incredulous, we are fully pre- 
pared to prove; not by the proposal of any crude and complicated 
contrivance, the operations and effects of which are neither defined 
nor definable, neither adjusted by the strict laws of science, nor re- 
concilable with practice, but by a mode at once simple in the extreme, 
susceptible of an examination as critical and close as that with which 
we have been sifting the scheme before us, and above all, answering 
the obligations imposed upon it by means so far within the limit of 
its attainments, as to leave no doubt as to its ultimate success, jn some 
degree corresponding with the purposes which it might be expected 
to subserve. This, should our readers still continne to feel an interest 
in the subject, we may take an opportunity of laying before thein 
upon a future occasion. 


A SIMPLE METHOD OF COMPUTING THE SPHERICAL 
EXCESS, WITHOUT THE AID OF LOGARITHMS. 


By Ouver Byrne, late Professor of Mathematics at the College for 
Civil Eogineers; author of “ The new and improved System of Lo- 
garithms,” “ The Doctrine of Proportion,’ “ The Practical, Complete 
and Correct Gauger,” &c. 


ALTHOUGH Professor Dalby's rule for calculating the spherical excess 
is simple, yet in many instances it is inconvenient, especially when 
logarithms are not at hand, or when the tables are limited ; moreover, 
when the radius of curvature at the place of observation is greater or 
less than 365154:6 X 57:2957795 feet, a more appropriate constant 
logarithm than that given by Dalby might be used. However, it will 
be found in practice, that the spherical excess can be determined in all 
cases, by the method here explained, in one half the time usually em- 
ployed to find the number corresponding to the difference of the lo- 
garithms mentioned by Dalby, (of which we shall speak by-and-bye,) 
and therefore the trigonometrical surveyor will in this particular cal- 
culation economise one half bis time, at least. 

The following table will be sufficient from 90" down to -sss of a se- 
cond, and can be increased or decreased at pleasure by multiplying or 
dividing by 10, if this range be not extensive enough; the change is 
easily effected by increasing the number of perpendicular lines to the 
riglit and left of those already drawn, Such an alteration may be ne- 
cessary in speculative inquiries, but can uever be required ia practice. 
This method of calculating the spherical excess, which depends on the 
succeeding table, may be better explained by a few examples than by 
a written explanation. 


EXAMPLES. 


Y. The area of a triangle is 1764724375 square feet; what is the 
spherical excess in seconds ? 
Area 17647241375 


Nearest in the table .. 1697710610  *S-* headed tenths. 


Remainder Sie 55 67013735 

Next nearest in the table 63664149 *3: headed hundredths. 

Remainder M. ae 3349586 

Next from the table .. 2122188  ..1 headed thousandths. 
&c. :831 


Therefore the spherical excess = 0831. 
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II. Suppose that in the trigonometrical survey of Ireland, under the 
superintendence of Colonel Colby, the county of Wicklow, which 
occupies 21986496588 square feet, to be taken up with one large 
triangle, what would be the spherical excess. 


921956196588 Area in square feet. 
10-0000 .. 291221383006 which terminate in the column headed 
——— tens of seconds, opposite 1. 
765113582 
*3000 636641490 which terminate in the column headed 
———— tenths of seconds, opposite 3. 
128472092 
"0600 .. 127328298 answering to six hundredths of a se. 
———— cond. 
1143794 
*0005 10610691 there are no thousandths of seconds, 


but 5 ten thonsandths, found by 


10”-3605 spl. excess. &e. curtailing another figure. 


II. The lengths of the chords of a spherical triangle on the surface 
of the earth are 13, 14, and 15 miles respectively; the area of the 
triangle formed by these chords is 2841785600 square feet, (which 
may be taken as the area of the corresponding spherical ove, on 
account of the sides heing very small compared with the radius of 
the earth.) The three angles of the plane triangle are 53? 7° 
48-358, 59? 29' 23-136, and 67° 22’ 48’-506, required the sphe- 
rical angles. 


2841755600 
1-000 2122135300 for 1 second. 
9219647300 
*100 . . 212218830  .. for 3, of a second. 
7433470 
*008 5 for —2., of a second 


6300114 .. -— 


1:108 seconds the splierical excess. 


One tbird of the spherical excess must be added to each of the plane 
triangles to obtain the spherical angles. Therefore 1-103 divided 
by three = 0'':368 nearly, hence we have, 

53? 7’ 48358 59° 29' 23-136 

368 968 


58 7 48726 59 29 23:504 67 22 48874 

In this exa mple the excess is distributed equally among the angles, 
because there is no reason to believe one of them to be more erro- 
neous than another. But if one of the angles be suspected to be less 
correct, or less to he depended on than the others, to this angle must 
be applied a greater or less portion of the whole correction, according 
as it is thought to be in excess or defect. 

Dalby’s Rule.—From the logarithm of the area of the triangle taken 
as a plane one, in feet, substract the constant logarithm 9°3267737, 
and the remainder will be the logarithm of the excess above 180°, in 
seconds, nearly. By this rule let us work the second example just 
given:— 


67° 22' 4$'°506 
368 


Plane angles 
Third of exs 


= 


1843.] 
Logarithm of 21986496588 10:3121561 
Constant logarithm . 93267737 
Logarithm of 10-3605 .. +. 10153824 


Dalhy’s rule, from the simplicity of the wording, and from the few 
figures exhibited in the operation, appears to be more convenient 
in practice than the one which we have given as an improvement, but 
this is not the case; for to find the logarithm of 21986496588, or the 
number corresponding to 1:0153824 from a table of logarithms, will 
employ more time than the complete working of the problem by the 
method here proposed, which may be thus investigated. 

Let E be the area of a triaugle in square feet; r= the radius of cur- 
vature at the place on the earth’s surface where the triangle is situated, 
and A?, B°, C°, be the angles of the triangle considered as spherical, 
reckoned in degrees and decimal parts of a degree. By the well- 

A? + B? + C°—180° 
Tao S 

Suppose the triangle to be one employed in the trigonometrical 
survey of England, then the length of a degree may be considered 
equal to 60859-1 x 6 feet, without involving much error. Therefore 
the circumference of the globe to which this triangle is supposed to 

360 x 6 Xx 60859-1 


known theorem of Gerard, 2 E = £4? { 


belong = 360 x 6 X 69859-1, and 7 = mE 
E = 360 X6 x 60859* 1x ? / A°--B°+-C°— 180° 
. (A) becomes, 2E—47 or ) LLLÍxLLO 


2 41)? 
Gu Bem eee (A* + B° + C° — 180°) 
QrE 
360 x 6? x (608591)? 
e, or the spherical excess in degrees and decimal parts of a degree, 
which when reduced to seconds will stand thus:— 


3600x 2E ——— zE 


= A°+ B° + C — 180°, which we shall call 


3600 e = 350 X 62x (60839-)* ^^ 18 x (608591)? 
but r = 3:1415926 &c. 
: zE xs E DU TES (B) 
"' TS X (608591)? ~~ 13 X (60859-1 ~~ (1825773)? 
3:1415926 15-707 963 
a = 2122138300°6, from whence the rule is derived. 


It is evident that Dalby’s rule is in error when half the length of a 
degree is greater or less than 182577:3 English feet in the place where 
the triangle is measured; for by putting (B) into a logarithmic form 
we have Dalby’s rule. But the constant divisor or its logarithm can 
be readily attained by substituting (B) for 182577-3 feet, half the 
length of any other degree in feet. However, the difference must be 
very great when the spherical excess is effected, of such triangles as 
occur in practice. 


LIFE OF SIR DAVID WILKIE. 


Poor Allan Cunningham! he had a poetical imagioation and a 
grateful heart. He never forgot an obligation, and felt every kindness 
so warmly, that it was natural he should overestimate his friends who 
were interested in his welfare; he loved Sir Walter Scott, he adored 
Chantrey, and believed Wilkie (f the truth were confessed) to be 
greater than Raphael. The basis of biography is fact, bare, naked, 
disinterested, unqualified, undistorted, unpoetized, unexaggerated fact. 
Unless all the facts connected with the character described he correct, 
the conclusions must be false, and confidence destroyed. I fear the 
mannfacturers of reminiscences, conversations, and biographies of late 
years have not heen remarkable for adherence to this essential prin- 
ciple. 

“When Foote tells me a story,’ said Johnson, “it makes me langh, 
but it passes from my mind from its falsehood; when Reynolds tells 
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me anything, I have an idea the more, for I know it to be a true repre- 
sentation of nature." Let every biographer print these words in 
letters of gold over his study door, and let him read them with atten- 
tion whenever he feels inclined to give his imagination the reins at 
the expence of his understanding. 

It may be said of all Cunningham’s lives of artists that there is 
scarcely an anecdote told of. any of them which happened in my 
time, which is not so poetically treated as to amount to a misrepre- 
sentation, though nothing was further from his desire or his principle. 
in the very first volume he states Wilkie was refused admission 
into the Academy of Edinburgh by Mr. George Thompson, and I, as 
well as others, felt the injustice as well as ignorance of Mr. Thompson. 
Now Mr. Thompson is alive, and luckily he is so, and he has given, 
in the Morning Chronicle, a flat contradiction to the assertion, and 
says it is “ zo true.” Sir George Beaumont told me Boswell would 
race the town for days to ascertain the correctness of yes or no; as 
Mr. Thompson was alive, it was Mr. Cunningham’s duty to have ascer- 
tained the fact, before he made so unjust an attack on a very worthy 
person. 

No. 8, Norton Street, says Cunningham, was Wilkie’s first residence, 
then a coal shed; now it was not a coal shed at the time, 1806, but a 
little front parlour! Wilkie's bed-room, sitting-room, and paiuting- 
room, aud ¢here he painted the Village Politicians. 

He says again: something of Wilkie's reputation preceded him to 
London, for Jackson wrote to Haydon, &c. then in Devonshire. We 
never heard a word of him till he came to the Academy, and when 
he came, Jackson wrote to me. ‘Touched with Jackson's letter, 
Haydon came to London and went to the Academy. Wilkie, the 
most punctual of mankind, was there before him,’ says the author. 
Now Wilkie did not come the first day at all, and the next day not dill 
near one—one hour and a half after his time! Because he painted to 
get his living, always before he came to the Academy, and Jackson, 
whom Lord Mulgrave maintained, and my father maintaining me, 
enabled us to be mucli more punctual than Sir David. 

“Haydon,” says Cunningham, “is an admirer of the grand style ; 
but Wilkie, with a wider reach of mind, used to argue, “that 
though the rose excelled in beauty all other flowers of the field, 
we were not to despise the daisy, which had a loveliness of 
its own.” Very like Wilkie's conversation. 1 imagine my dear 
old friend at that time, pale, thin, shrewd, legal, unpoetical and 
cold, talking the purest Fifeshire, scarcely understood in Auld 
Reekie, alluding ina strain of poetical language to the comparative 
beauty of the rose and the daisy! A wider reach of mind, too! So 
that I, who was devoting myself to see nature in the abstract, to clear 
the essential from the superfluous, and restore man, woman, and 
animal, to the essential properties in form of their respective species, 
as their great Creator sent them forth in Paradise to increase and 
multiply; I—who was thus fittiog myself first, to master them as a 
species, and second, to put them in actions and expressions, to convey 
high moral lessons, to inspire the youth or elevate the country—was 
not of so wide a reach of mind as David Wilkie, who took man, 
woman, and animal as accident, disease, or dress had distorted them, 
painted them as they were in their humblest moments, without refe- 
rence to moral objects at all, without relation, without abstraction, 
without choice ! 

He talks, too, very much of the smart pert students of the Royal 
Academy of that time. Except one poor fellow who is now insane, 
there was not a pert or smart student there—and the most loquacious, 
the most whispering, the most disturbing arguing student that ever 
lived, to whom we were all obliged to ery “Silence " repeatedly, was 
Sir David Wilkie. Wilkie was remarkably fond of loud whisper- 
ing arguments, touching away with his port-crayon as he talked. 
“In my mind’s eye, Horatio, [see him now." As to pertness, who 
was pert? Were Collins, Jackson, Mulready, Hilton, Pickersgill, Etty, 
and myself, were we pert?—we were the students, and our present 
station is an answer to such absurdity. 

Page 76, Vol. L, he says, “Haydon was invited to breakfast; he 
knocked — a voice said ‘Come in’; and he found Wilkie partly 
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naked, drawing his left knee." The fact is, I found Sir David stark 
naked as ever he was born, sitting on the edge of his bed, with a glass, 
drawing. ‘Wilkie,’ said 1, my heavens, where am I to breakfast?” 
Without making a reply, he put his port-erayon to his mouth to wet 
his chalk, and said without moving, “It’s jist copital practice, let me 
tell ye.” “Pit take a walk," said 1; and after a walk I fouud the 
room aired and bed turned up, and a good breakfast. It is astonishing 
how remarkable men are for particulars to impress you with an idea 
they are exceedingly correct, when they are not sure of it. The left 
knee! why not the right, why not beth—and half of the right ankle— 
and four of the toes ? 

So idle and loquacious was Wilkie sometimes, that one evening 
when there was nearly dead silence, Fuzeli reading and nothing heard 
but the scraping of charcoal, Wilkie sent over to me some verses on 
his friend Croekat, the whole gist of which was doggrel rhyme snch as, 


My dear Mr. Crockat, 
Your name I won't pock-at, 


I added a couple, aud it went nearly ail round, and before it got half 
way, the students were choaking with laughter. Fuzeli looked up 
1wo or three times with the light shining on his white lion head, in a 
suppressed fury. We went on drawing in an hysterical agony, to 
keep under which with cur lips, and keep our faces sedate, I nearly 
bursted a blood-vessel. Ibelieve I have the verses now. It is such 
nonsense, for biegraplers to talk as if their hero had none of the 
follies of life. 

All the aeeount of the journey to Devon, 1$09,is a perfect absurdity. 
It seers Cunningham must have skimmed the journal in his usual 
careless manner. The facts of this journey are as follows. Whilst 
we were dining at the Admiralty, Lord Mulgrave, the first lord, asked 
as how we were going? Treplied by sea. His Lordship said, Would 
you like to go in a man-of-war? We were delighted, and he tald 
General Phipps at table, as he knew Curtis, the Port-Admiral at 
Portsmouth, to give us a letter to put us on board any man-of-war 
sailing to Plymouth! Away we went in high glee, to Portsmouth; 
we dined with Admiral Curtis, a fine old veteran, of the siege of 
Gibraltar; there we met our friend Colin Mackenzie, then agent for 
Russian prisoners. As the Walcheren Expedition was collecting at 


Porfsmouth, the men-of-war were coming up, so there was no chance, | 


and we took our passage in a coaster; but just as we were going, Ad- 
miral Curtis came to the inn, and said, “ will ye putup with a cutter!” 
“ Certainly; a cock-boat in her Majesty’s service," said I and Wilkie. 
* A cutter is now under weigh,” said the Admiral; “Pil telegraph 
her.’ Ina few minutes, Moody, the commander, was in the Admiral’s 
office, and Wilkie and I were put under his charge, as two very great 
men. Wilkie lay on his back in horror all the way, and so insensible 
at times, that a earronade was fired over his very face, and he never 
leard ite 

We arrived at Plymouth, my native town, in great glory, from 
whence I had issued five years before, an obscure youth, and were 
landed by Moody, in full state, as if we were bullion for the treasury! 
Happy days! Moody was afterwards drowned, a gallant British 
seaman. I remember Sir David, hearing us all langhing, put up his 
head through the hatchway ; he had a red nighteap, which with his 
pale face, was a picture; but before I evuld sketch him, he dropped, 
as if shot, below, nor did we see him after! 

Cunoingham says, he visited the Haydons, the Eastlakes, the 
Nor thcotes. Nonsense! He was my guest at my father’s for a month; 
I introduced him to the Eastlakes. Tbe author calls Sir William 

Elford, Sir Richard, but that is nothing. Wilkie made beautiful 
drawings of my father and my sister—Cunninghami says, it was only 
of my sister, but that is nothing. 

It is a curious instance of Wilkie’s eaution—I never knew he kept 
a journal, and he told my sister he did not. I have travelled with 
him, lived with him on the most intimate terms une man could live 
with another—he saw me at Paris put down my thoughts on art every 

night before going to rest. Wilkie told me he did not see its use, 
and after shaking hands and wishing me good night, must have gone 
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to his own bed room, and done what I did not do, put down his re- 
marks on me, and kept his journal of what bis friends said or did. 

It is extraordinary, also, to see how completely he agreed with me 
on the nature and evil of modern eolour. He sneers, in his letters, at 
the pink and raw reds ond yellows of the season—he asks what eo- 
lour is the go for the spring? Page 300, vol. If, when speaking of 
Titian’s superb Pietro Martyre—“ this being the day on which the 
exhibition opens, one ean scarcely view this great work but in con- 
trast, being almos! an example of all that is the object of an artist to 
avoid when painting for that arena." 310—“ One year is very like 
another at Somerset House! What Sir Joshua wrote and Sir George 
talked was right—and I am not now to be talked out of it.” Again— 
“With us, you know, every young exhibitor, with pink, white, and 
blue, thinks himself a colourist like Titian.’ ‘1 saw at Florence his 
Venus, his flesh (O! how my friends would stare) is a simple tiot, 
completed while wet.” 447—“ Reynolds’ portrait at Florence lias never 
cracked, and has never been varnished.” At vol. III, page 12—* I 
painted up at once, a custom quite denied in modern art.’ Would any 
believe that I have painted up at once all my life while wet—that I 
had preached this doctrine to Wilkie all my life—that he did it at 
first, gave it up, then went abroad, began it again, and talks of it asa 
discovery! Thus, after going to Italy, he comes ta the same conclu- 
sions as Sir Joshua, Sir George, and Gainsborough, on the evil of want 
of tone. 

To conclude as I began, on the exaggerations of this life; the au- 
thor says, page 484, vol. IIE, the artists gave Wilkie a dinner in 1806, 
in honour of the Politicians—that one of the set made a speech, and 
said “let us do bonour to genius, but before, we must honour justice ; 
and cao justiee be honoured, while England groans from side to side ? 
I give the toast which will set all right, ‘a full, free reform of the 
House of Commons.’ ‘Ah, but very moderate,’ said Wilkie, and emp- 
tied kis glass. It was long remembered in Wilkie’s protest." What 
are the facts? as follows: First, no dinner was given to Witkie in 
honour of the Politicians’ fame. It was in ISI9 this was said, and 
not 1805, at my table, when John Scott, Mr. Otley, and Wilkie dined 
with mie, and when all were iu high glee; Jolm Scott said, * let us "m3 
Reform." Wilkie said, * No, no—I mustui't;" we appealed to his 
courtesy, and Otley lled Wilkie's glass; he drank his wine to the 
dregs, and * success /o Reform; but frightened out of his life, turned 
round, and in a subdued tone said, “ Very moderate, remember." 
We plagued him the whole night; and Otley threatened to write 
to the ininisters, which put him in perfect horror. It was ail joyous 
fun, knowing the man. This is the way lives are written, and facts 
perverted—speeches invented, and absurdities told. 

With all these eareless inaceuraeies, which could have been all 
remedied by proper inquiry and revision, and which the author would 
have done liad his life been spared, it is a most interesting life and 
ought to sell well. 1t has occurred to me as a eurious question, why 
Vasari’s lives are sold throughout Europe better than any other 
painter's lives, and the reason is, tliey are not exclusively professional, 
though a whole code of technieal praetice can he ascertained from his 
occasional technical allusions, both on fresco aud oil, execution and 
eartoons; but I will venture to say if these utilities had been their 
only merit, they would have lain unread, except by artists all over the 
world. Notso Vasari; he had more sense. Every man can read his 
lives and be amused, beeause he mixes up all the vices, virtues, 
follies, and trieks, characteristic of each artist. We know Michel 
Angelo, and Raphael, and Juleo Romano, and Titian, as well as if we 
liad lived with them; lie tells us all sorts of aneedotes of their private 
lives. Fuzeli used to say to me, “What have we to do with their 
private lives?” I used to reply, * Every thing." It is these touches 
of human character in every painter, the humour of Butfalmacco—tlie 
violent temper of Michel Angelo—the suavity of Raphael—that 
interests the unprofessional man, the general reader, and have kept 
Vasari the very Bible of painting, and ever will, Whereas in the 
lives of Fuzeli, Laurenee, Reynolds, and Wilkie, each in suecession, 
is but a dry detail of professional eurrespondence, from which one 
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bookseller at a great expence, lie on our shelves after the first excite- 
ment, and are never referred to either for instruction or entertainment. 
Every painter's life could be made as delightful as a novel. 

In spite of all these defects, this life contains a great many useful 
things. Sir David Wilkie greatly overrated the value of going 
abroad—did serious injury to himself, and injured two of his friends, 
who got into a style, neither English or foreign, to the ruin of either 
style; he was apt to have serious hallucinations of mind, and whilst 
they lasted he was perfectly sincere, but if he seduced inferior minds 
to follow liim fer the time, it was likely, before the next season, he 
would startle them by running down with equal enthusiasm what the 
year before he had so earnestly worshipped! But be was a kind 
friend, a good brother, a dutiful son, aud a high moral character. He 
founded our domestic school ; and if ever man left this world fit to 
appear instantly before his Maker, it was DaviD WILKIE. 


B. R. Haypoy. 
London, June 12, 1843. 


LONDON AND BIRMINGHAM RAILWAY. 
ROOF OVER THE LOCOMOTIVE ENGINE-HOUSE, AT BIRMINGHAM. 


(Wih an engraving, Plate X, drawn to a scale of 3g of. an inch to 
the foot, and the enlarged parts 4-rnch to the foot. ) 


Tins building was erected about five years ago; itis a polygon of 
16 sides, and was originally covered by a roof having an open area in 
the centre: bnt this being found not to afford sufficient protection, 
from the inclemencies of the weather, to the men employed about the 
engines, the roof was removed during the autumn of last year, and 
replaced by another, the construction of which is shown in the ac- 
companying engraving; it is simple, and at the same time an excel- 
lent combination of timber and iron. 

The ring of columns and connecting girders, (shown in enlarged 
part C,) used in supporting the old roof, was retained for a similar 
purpose in the new one. On reference to the engraving, it will be 
seen that the roof is supported upon this ring, and upon the exterior 
walls of the buildiog. The thrust upon the walls is neutralized by 
the tie rods a, which connect the head of each column fig. C, with 
the shoe of the opposite rafter fig. A. Upon the head of the column 
is fixed the stanchion b, which carries the curved brace c, these, to- 
gether with the strut d, all of which are of cast iron, form the point 
of support for the rafter ¢. 

The heads of the rafters meet in a cast iron curb f, shown in the 
enlargements E, upon which the lanthorn F, is erected; this curb is 
cast in eight portions, and firmly bolted together. The plan of soffit 
of the lanthorn is shown at G, and the junction of tie bars at the foot 
of the ring bolt at H. 

The cost of the roof is as follows :— 


£. 3s. d. 
1795 cubie feet of Memel fir, edges chamferred, at ds... 359 0 0 
110% squares of I-inch deal boarding, the edges shot, 
underside coloured in distemper, at 40s. T .. 221 lu 0 
1094 feet run of hip roll, at 4d. XP cs aes deu B 
640 feet super. gutters and bearers, at ls. 63 so BB) 9) 0 
1248 feet saper. 2-inch bevel bar skylights, glazed with 
British sheet glass in large squares, at 38. — .. oo JN d d 
160 feet super. 2-inch wrought boards, at Is. .. $ 0 0 
1343 squares Duchess slating, copper nailed, at 3Us. .. 201 15 0 
9 tons of lead, at £28. .. os 22 Go sc Php) G U 
25 tons of cast iron, fixed, at £10. ad 56 so BB OO 
4% tons of wrought iron, at £22. a m 25559917020 
3 0 


1163 super. yards painting Tour times io oil, at is. e 908 
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CANDIDUS'S NOTE-BOOK. 
FASCICULUS L. 
"* | must have liberty 


Withal, as large a charter as the winds, 
To blow on whom J please.” 


l. Our Note-Book is getting old—it has reached its Fiftietli Fasci- 
culus; no matter—provided it bas not actually fallen into its “sere 
and yellow leaf,” and does not begin to exhibit symptoms of dotage. 
No doubt there is a good deal of repetition in it—much that is nearly, 
the same in substance has been touched upon again and again; yet 
not, 1 conceive, needlessly so, because it is only by their frequency 
that similar “ morsels of criticism,” can be expected to make such 
impression as to be of real avail. It may, perhaps, be said that the 
criticism itself becomes in time a bore; and so, indeed, it would, were 
every one else also to deal in it after the same fashion, and just in the 
same strain. But people have no reason to complain as yet of being 
overdosed with architectural eriticism, except of a respectably tame 
and stale kind. 

Il. What a sad pity it is that Klenze did not come over to this 
country and take a lesson from the Hanging Committee at our Royal 
Academy, before he fixed his plan for the arrangement of the busts in 
the Walhalla. They woull have shown him how featly he might 
have packed together as many thousands of them as there can now be 
hundreds, by having a row of them upon the floor, and piling up the 
rest upon shelves to the very ceiling. No matter whether seen or 
not, provided the things be but there. Our Academy seems to be of 
opinion that the nearer the ceiling the further out of harm's way, and 
out of the reach of criticism; and it would be well were some of them 
to exalt their own works so high aloft, that the most lynx-eyed critic 
could never make them ont. Turner, for one, would show great 
judgment in doing so, because then we might fancy there was some 
meaning in his daubs and blotches. By the bye, what does Turner do 
with such things? he can hardly make use of them as waste paper 
yet some of them look very much like it. 

III. Would that columos could be melted down as well as cannons, 
because were that possible, something might yet be made of the gi« 
gautic stone post, stuck up in Trafalgar 3quare, and which now seems 
to be sticking quite fast. The Atheneum tells us “it is still insinu- 
ated that it will one day be completed,"—perhaps at the Greek ca- 
lends, for that day does not seem likely to come in a hurry. In the 
interim, therefore, the scaffolding might as well be taken down, in- 
stead of letting it rot to pieces, as it undoubtedly will do, if kept up 
until the work is completed, for by that time the column will probably 
lave become a venerable piece of antiquity. In its present state, it 
is quite monument enough—a sufficiently significant one, and stri- 
kingly indicative of the sort of intelligence and taste which presided 
over the whole affair. if a column was deemed the most preferable 
form, upon the whole, for the monument, it should at least have been 
one of original and imposing character—a fine conception, treated in 
a noble style, whereas the thing now stuck up will inevitably have a 
puny look, and will be both lanky and top-heavy, the mass of the 
Corinthian capital being especially unsuitable for a detached column 
which has nothing to support—and considered with reference to the 
shaft and capital, the statue becomes tantamount to nothing, except 
there be some latent and malicious meaning in it, intended to make 
evident to us the littleness of the greatness that is stuck up above the 
heads of the rest of the world. If we had had nothing of the sort 
before, a column of the kind might have been welcome as a novelty— 
and for that very reason, perhaps, would have been protested against, 
as something remarkably fanciful and strange; but we have already 
so many examples of them stuck up all over the country, and all 
pretty much on a par as to insipidity, that it would be more desirable 
to get rid of some of them, than to add to their number. Whiat all 
those bits of architectural trumpery may have cost it would be fear- 
ful to compute, but no doubt as much as would have sutliced to erect 
one or two edifices that would really have been genuine monuments of 
art—an honour to the nation and to the age. 
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IV. Who is this “ Aunt Elinor,” who has just started up as a fe- 
male professor of architecture, in the hope, it would seem, of being 
able to lecture ladies into a love for the study of the art? The idea 
itself—which, by the bye, she seems to have borrowed, or rather 
stolen without acknowledgment, from Wightwick, is surely a most 
preposterous one, since what occasion can women possibly have for 
understanding anght of architecture? or are thev even capable of at- 
taining to any intelligent knowledge of it? Are all our studies to be 
invaded by the present Amazonian race of females? or is their ambi - 
tion insatiable? Already have they mastered all our ologies and all our 
onomies, and now, forsooth, they must attack what we have considered 
an impregnable fort—architecture—though, to coofess the truth, it is 
not every one who has displayed any particular forte in it. Surely the 
ladies might be content with the plunder they have got from us— 
among the rest, geology, a study remarkably amusing, and to them 
most particnlarly useful. But architecture !—oh no! we must not 
allow them to come poaching upon that preserve. What would be- 
come of us he-creatures—professors and all, should it be discovered 
that women could attain to any competent knowledge of architecture 
as a fine art—and perhaps be able to design a classical portico just as 
easily as they can hem a handkerchief? No, instead of admitting 
women, we rather want to get rid of some of the “old ladies ” of the 
male sex, who are actually in the profession. Still it must be ad- 
mitted that a very great deal may be said on the other side of the 
question; nor is Aunt Eliuor's idea so very preposterous after all. 
Women, it may be presumed, are fully capable of appreciating what, 
in its quality of a fine art, apart from the science and mechanical 
skill required for the practice of it, addresses itself so much both to 
the eye and to the mind, and exercises the judgment as well as the 
fancy. They ought to be able to feel all its harmonies of propor- 
tions and combinations, and to note all those delicate minutia and 
subtle coquetteries of the art, were they but sufficiently instructed to 
understand them, and know in what they consist. At present, indeed, 
such is not the case, because architecture has a language of its own, 
which must be studied before its productions can he read or relished.. 
Tf there be such a thing at all as poetry in architecture, that surely can 
be felt, and not only felt but as distinctly and with as clear a percep- 
tion of the immediate causes of it, by one sex as well as the other. 
For my own part I am inclined to think that were ladies but to apply 
themselves to the study, they would in general make far better critics 
in all matters of architectural taste, than men do. Hardly would they 
pardon those negligencies and that slovenliness which are now so fre- 
quently drawbacks on what are in other respects designs of cousider- 
able merit. 

What an encouragement, too, it would be to architects themselves to 
know that their works could he intelligently appreciated by judges of 
the other sex—whose suffrages, as matters are now, they consider 
quite valueless, and their praises mere empty compliments, flattering 
to the ear, yet meaning nothing. Let the study of architecture 
be taken up by ladies, and by educated persons of the other sex, 
and instead of being as at present considered an exclusively profes - 
sional one, it would acquire a degree of popularity that would have a 
most beneficial influence on the art itself. To say that because such 
persons can study it only partially—on'y as a fine art and for its his- 
tory as such, that they therefore ought not to attempt to study it at 
all, lest they should be sneered at, perhaps, as mere dabblers and pre- 
tenders, is manifestly absurd; or at any rate it ought not to be ex- 
pected by professional men, that non-professional people should en- 
courage it at all, since wbat can it matter to them whether the taste 
shown in it be bad or good? Why, in the name of common sense, 
shonld people be reproached for not paying due regard to, aud not 
encouraging what they themselves are discouraged from attempting 
to study and endeavouring to understand? Even the igoorance of 

the general public may, however, have its advantages, and one of them 
is that a “ Pecksniff" or a will do quite as well for such 
a public, as a Charles Barry. 
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GROSVENOR HOUSE.—THE NEW SCREEN. 


THE most aristocratic streets at the west end of the town have very 
few attractions indeed for the admirers of architecture, being far 
more remarkable for the absence than for any display of taste. They 
have a certain air of opulence about them, not to be mistaken; but it 
is entirely in “undress;” so that nothing can be more homely and ine 
sipid than the “ magnificent squares ’—as they are often bouncingly 
termed—in that quarter of the metropolis. Grosyenor Square is no 
exception, for if it contains some mansions above the average in poiut 
of size, it also presents some that are of more than ordinary ugliness. 
In Grosvenor Street, however, there is now a rather striking and 
novel architectural display, which loses nothing of its effect by the 
contrast it forms to the insipid monotony of that fashionable district. 
We allude to the new screen erected iu front of Grosvenor House, 
the residence of the Marquis of Westminster; which is designed, as 
we understand, by Mr. Cundy, and which, taken by itself, is very 
handsome both in its design and its effect, and is far more happily 
composed than what, by serving as a precedent for it, may seem to 
detract from its originality. Though we have not as yet heard this 
screen compared to that before Carlton House, we should not be very 
much surprised to find it described not only as a copy, but as a minia- 
ture copy of it. A decided improvement upon it, it may fairly 
enough be termed, for while it can be likened to that example only 
with respect to the general resemblance arising from the same ge- 
neral disposition, every point of similitude is also one of ditference, 
and that difference is decidedly in favour of the present desigu, as 
would have been evident enough were the other still in existence. 
It is not, indeed, to be compared with it for extent, being, perhaps, 
only half its length, if quite so much—for we do not know what were 
the exact admeasurements of the screen at Carlton House, neither 
what are those of the one we are now speaking of. But this last is 
certainly treated in a nobler and larger manner, and is far more cone 
sistent and complete. Here the entrance gates are rendered impor- 
tant and beautifnl features, that both give value to, and are aided iu 
turn by, the open colonnade between them; which was certainly not 
the case in the other instance. 

The compositiou consists of an open colonnade, of the Roman 
Doric order, placed upon a low stylobate, (about four feet and a half 
high, and connecting the two gateways. These last form slightly 
projecting breaks at the ends, and have coupled columns of the same 
order, with the entablature breaking over them, in such manner that 
the cornices of the pediments project considerably; owing to which 
circumstances these parts of the design possess a certain degree of 
mass and energy; the archways do rot look like mere shallow open 
ings; but by acquiripg some depth the roofs of the pediments show 
themselves boldly in perspective. The gates themselves are highly 
ornamented, being of rich open-work pattern in cast-iron in imitation 
of bronze, which colour and style of decoration is judiciously carried 
out by the candelabra or gas standards, one of which is placed in each 
of the seven intercolumns of tlie open screen. 

Thus far, we can bestow almost unqualified praise, for the whole is 
well composed and well studied, most pleasing in its coup d'œil, and 
unites a happy mixture of airy playfuluess and solidity. It has con- 
verted what was before a mere gap between the adjoining houses, 
into a most attractive piece of architectural decoration; yet though, 
as such, it does not seem too ostentatious or of too great pretension 
in itself, it certainly is so if considered as an appendage to the build- 
ing before which it has been erected, or we should express ourselves 
better by saying that this last is utterly unworthy of what has thus 
been made to accompany it. In those who are not aware that the 
screen is a mere after addition, the first sight of it cannot fail to raise 
expectations of some corresponding if not exactly equal degree of 
architectural display in the mansion itself. Great, therefore, must be 
their disappointment, when on a nearer approach tbey discover be- 
hind this colonnade merely a plaiu-fronted house, which even as such 
has no beauty of proportions, nor any air of digoity. The contrast in 
this respect would be ludicrous, were it not also vexatious and an- 
noying. Are we never to see anything carried out consistently and 


1843.) 


perfected throughout ?—must there almost always be something to 
operate as a drawback on our satisfaction, and to mar our enjoying 
what we might else admire? To mention economy in such cases by 
way of excuse, is no apology at all;—it is like buying a costly pic- 
ture-frame and hanging it up empty, because you cannot afford or 
else begrudge the money to purchase a painting to put into it; and 
though it is done every day, it is a very strange kind of economy 
that induces people to spend their money merely, it would seem, to 
convince the world that they lack either the means or spirit te do 
handsomely what else there is no occasion to do at all. 

Possibly, however—and we are willing to hope that such will be 
the case, it may still be intended to complete what is here begun, 
and that as a sereen has been added to the house, a house will in 
due time be added to the screen—that is, a facade on this side, of 
corresponding character. If not, we can account for what has been 
done, only by supposing that the noble owner has built chiefly for the 
gratification of his own eyes—not so much with any idea of improv- 
ing the appearance of his house—which now looks more insignifi- 
cant than before, as for the purpose of providing a beautiful archi- 
tectural object to be seen from his own windows, so that in fact he 
may he said to have followed Lord Chesterfield's advice, and erected 
a front “ over the way ” for himself to contemplate. 

That the effect of the screen as beheld from the house must be 
very striking, and form quite an architectural picture, there can be 
no doubt, and not least so of all when lighted up by gas at night. 
But then, besides that such consideration does not reconcile us to so 
much being left undone, by carrying out the ideas suggested by the 
screen, the whole space between that and the house might have been 

rendered a highly ornamental, though rather small cortile, whereas at 
present, it has no architectural character, or no more than what 
amounts to a sort of apology for something of the kind. Indeed, if 
nothing further is now to be done, it becomes a question whether it 
would not have been better to make the screen more of a screen than 
it now is, by filling up the intercolumns, for about half their height, 
with metal work of the same pattern as the gates. In this there 
would have been novelty, and certainly no inconsistency. There were, 
besides, many other ways by which the same purpose could have 
been accomplished, and as one of them we may mention that of 
adopting for a design of the kind, an order of square pillars instead 
of columns, raised not ona stylobate but merely a socle, with inter- 
columnar screens of masonry between them carried up to the level of 
the imposts of the archways: in which case the lamps would be 
placed on those screens, and these last might be embellished with bor- 
dered sunk panels (in the manner of those now over the two doors 
at the ends) with reliefs, not in stone hut bronze. 

We have said nothing as to the absurdity imputed to the idea of a 
row of pillars or columns employed merely as a wall—at least as a wall 
with openings init. The objections urged against it as being such, ap- 
pear to us pedantical and hypercritical. Columns, we grant, were not 
originally intended for such purpose, but it does not therefore follow 
that a different application from the one originally contemplated must 
necessarily be bad in itself. Were such the case, we must abandon 
much that is now considered perfectly legitimate, and is tolerated, if 
not always admired. If, too, absurdity there be in using columns that 
support nothing but their own entablature—which then becomes the 
top or coping of the perforated wall described by those columns ;— 
how much more extravagant, and remote from the original purpose of 
columns must it be to employ them singly: and without their having 
anything at all to support, except ithe a “black image” perched 
upon the top of the capital, yet not looking so much as if it had 

alighted from heaven, as if it had ascended from the infernal regions. 

If, therefore, we can endure absurdities of that kind, merely because 
antiquity has left us some precedent for them—of which, however, 
our modern copies fall very far short indeed—we may surely recon- 
cile ourselves to what, while it is a degree or two less absurd and a 
less preposterous conceit, can hardly fail to produce a strikingly pic- 
turesque perspective effect, let the design itself, considered apart 
froi such effect, be what it may. 
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CONSTRUCTION OF A BÉTON BRIDGE. 


Description of a Bridge of Béton, constructed at Grisoles, in the 
Department of Tarn-et-Garonne, in France. By M. LEBRUN, 
Architect of Montauban. 


Translated for the Journal of the Franklin Institute, from the “ Bulletin de 
la Societé d'Encouragement pour l'Industrie National," for July, 1842. 
By Ex:woop Morris, Civil Engineer. 

Living in a region where suitable building stone is scarce and ex- 
pensive, and where brick masonry alone is used, M. Lebrun, guided 
by the fine works of M. Vicat, on hydraulic limes, conceived tlie idea 
of substituting for this masonry the béton, which the Romans used 
with so much advantage. 

In consequence, he submitted, in 1639, to the Minister of Public 
Works, the project of a bridge entirely of b/ton, which he offered to 
construct on the lateral canal of Garonne, to be traversed by many of 
the royal and departmental routes. This offer having been accepted, 
mr certain conditions, M. Lebrun commenced his work in June, 
1810. 

The Zime was of the hydraulic quality, burnt in perpetual kilns, by 
pit coal. The sand was clear of all earthy particles, of fine grain, and. 
pretty uniform. "The grave! stones, of the size of a hen's egg, came 
from the river Garonne. The lime was slaked alternately in two ba- 
sins, joined together. For this purpose, we poured at first, in one of 
the basins, a quantity of water proportioned to that of the lime which 
we wished to slake ; we then put in sufficient quicklime for the water 
to cover it ; then we left the lime to slake freely without disturbance, 
except by taking care to prick it, from time to time, with a stick, to 
introduce the water into those parts of the basin where the dissolved 
lime was dry. When the fermentation had ceased, we stirred up the 
lime in every direction with an iron hoe, in order to mix the paste, 
and render it homogeneous ; we left it then in this state, not to be 
used for twelve honrs after slaking. 

The proportions observed by M. Lebrun for bé/on destined for the 
construction either of walls or arches, were, in every ten parts, com- 
posed of two parts of lime in paste, three parts of sand, and five 
parts of i: stones, or pebbles. 

For making the mortars, we placed, on a paved surface, two mea- 
sures of the slaked lime, which, after having been well beaten with 
pestles of cast iron, softened again by yielding up a part of the water 
with which it was charged ; then we placed beside it three measures 
of sand, which we mixed, little by little, with the lime, always haviug 
the aid of the pestles, and stirring the whole with the shovel and hoe, 
in order that all the parts of the sand should be well incorporated, 
observing not to put any water into the mortars, but, if the sand was 
too dry, we moistened it, a few moments before mixing. As soon as 
the mortars were sufficiently manipulated, we added five measures of 
gravel stones ; the whole was then long and forcibly mixed and 
pounded, until each part of the gravel was sufficiently enveloped by 
mortar ; then the béfons were taken in quantity, to wait for the mo- 
ment of being used. We took care to make only what we could em- 
ploy in a day's work, without which precaution it would have lost its 
cohesion. 

The 15th of June, 1840, the excavation of the foundations ot the 
two abutments being done, we commenced laying the béfun, taking 
care, each time that a layer, or course, was finished, to cover it up 
immediately with wet mats of straw, to preventa too rapid drying 
by the heat of the sun. By means of this precaution, the new course 
connected itself more intimately with the one below. We continued 


t The French béton is nearly identical with the English concrete, the 
main difference being in the manipulation: thus béton is compo of lime, 
sand, and small pebbles, or broken stone, taken separately, and successively 
mixed together, the pebbles Leing added last; while concrete is usually 
formed of time, mixed directly with gravel, containing naturally about the 
due proportion of pebbles and sand; proper quantities of water being used, 
and the factitious stone resulting, in both cases, being in effect the same. 

Beton, or concrete, has before been used in retaining walls and other cun- 
structions, and, as is stated by General Pasley, of ILE M. corps of En- 
gineers, (in his admirable Treatise on Calcarecus Cements,) it was also ap- 
plied experimentally to build a military casement near Woolwich, of which 
the arch had 18 feet span, 5 feet rise, and 6 fect aeni at the crown, and 
which, when subjected to the direct fire of 24 pounder gnns, as well as the 
vertical plunge of 13 inch shells, loaded to weigh 2001b. each, resisted both 
with success, and, contrary to expectation, was less injured by the latter, 
than by the former. 

We must, however. here observe, that the failure of the eoncrete wharf 
walls, at Woolwich and Chatham, in consequence of tidal exposure, and the 
necessary protection of the concrete sea wall at Brighton. with woodwork, 
to shield it from the action of water in mass, (as mentioned by General 
Pasley,) points out the necessity of confining the application ot concrete to 
constructions witbin reasonable and proper limits. 
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the masonry all of béfon, (the backing of the arch and 
abutments keeping pace,) until reaching the height fixed. 
The exterior faces of the abutments, (not next the earth,) 
and of the walls, were formed by some planks strongly 
fixed, against which the béfon rested. These planks 
were removed, two or three days after, and the faces of 
béton remained exposed, and were very well preserved. 
At the height of the springing of the arch, we laid tive 
courses of bricks plumb on the faces of the abutments, to 
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serve as perpendicular faces for the centre to fit up 
against, and enable it to detach itseif easily. 

Fifteen days after the laying of the last béfon, we 
comienced the construction of tlie centre, composed of 
many courses of bricks, laid flat, in succession, (from 
the springing towards the crown,) following the curve of 
the arch at the intradus, built partly with plaster, and 
partly with cement, or hydraulic mortar, and supported 
at the springing by projecting thasonry, or by a timber 
for that purpose. Thecentre was formed of four courses 
of bricks (in thickness, or depth, say nine inches); the 
three lower were laid with plaster, and the upper course 
with cement, to shelter the plaster fram the dampness 
of the béton. The upper bricks of the centre were 
covered by a bed of mortar or clay, in order to model 
perfectly the intrados of the arch, and to hinder the 
béton from forming one budy with the bricks. 

The construction of the centre being finished on the 
17th of August, we established, three days after, the 
masonry of the two heads of the arch of brick, (in lien 
of quoin stone,) which were completed ou the 26th of 
the same montli. 

Immediately after the construction of the twa heads, 
we wrought them into the general mass of b¢fon, forming 
the arch; this operation was finished on the 5th uf Sep- 
tember, with the exception of the backiug up, which 
was accomplished, ou both sides, the lith of the same 
month. The défon of the arch was composed in the 
same manner as those of the abutments, and manipulated 
by the same process; but we added to it 24; cubic feet 
of cement for every 354 cubic feet, or 2th of the mass, 
to augmeut the strength of the mortars of the body of 
the arch. This construction was made without following 
any regular order, and the Séfon was cast in masses, 
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EXPLANATION OF THE FIGURES. 


a. canal: b, abutment of béton; c. mass of arch. aiso of béton: d d, towing paths; 
e. quoins of bridge upon the towing-paths. built of large stone. with the angles rounded ; 
J. arrises of the soffit, or quoins of bc at eich head of the arch, instead of the usuat 
guoin-stone, 


upon the centre, to the thickness of two feet, which formed the first | 193 feet between the heads, or faces, of the rings ; and the arch is 


general bed, or layer, on the development of the arch. This first 
bed being finished, we formed the second in order to reach the thick- 
ness of three feet at the key, the spandrel backing, and the abutments 
being levelled up. A coping of hydraulic mortar was then placed 
over the whole extent of the arch, and covered immediately with a 
layer of clay, strongly beaten. i 

All was left in this state until the 25th of Jannary, 1541; we then 
proceeded to the operation of the striking of the centre of the arch. The 
25th of January, the centre of bricks was taken away, and the intrados 
of the arch appeared very even in all its parts. After three months, 
it manifested not the smallest settlement in its masonry, and, since 
then, the bridge has stood through the summer, without incurring the 
least degradation capable of affecting its solidity. This bridge has a 
clear opening of 39} feet between the abutments ; the middle is placed 
in the axis of the canal, which has two towing paths; its breadth is 


formed of a segment of a circle of 394 feet chord, and 51 feet rise, 


or versed sine. 
The entire mass of the abutments is of béton, except the four angles 


on the sides of the towing paths, which are of large stone, rounded on 


the arris, on account of the rubbing of the towing lines. The arch is 
also of béfor, as are the faces of the tympans, or spandrels, and the 


| intrados with the exception of the arrises of the soit, or quoin of the 


heads, which are of brick. 

M. Lebrun has joined to his memoir, along with a plan of the 
bridge of Grisoles, many certificates, from the mayor of this commune, 
and from the engineer of the lateral canal of the Garonne, proviog the 
complete success of the works, aud the solidity of the construction, 
which has endured the proof of the passage of loaded carriages, the 
numerous influences of lieat, and some very severe frosts, without 
having suffered the least degradation. 


OLD LONDON WALL. 
A Lerren rrom Mr. Georce Gopwix, F.R.S., &c. 


“Some there sre who cry down the study of anzi quity with mr ch con- 
tempt, as too curious a search after what is past : whose authority as | shall 
not altogether slight. so 1 shall not much regard their judgment.” 

CAMDEN- 


On the west side of a vacant plot of ground in George Street, 
Tower Hill, and behind the houses in Trinity Square, stands one of the 
1005t considerable remaining portions of the wall which «was anciently 
built for the protection of Londinunmn, (probably at the commence- 
ment of the fourth century,) and which for some time was considered 
of the utmost importance, and kept constantly repaired. As, however, 
the oumber and power of the citizens increased, they outgrew their 
shell, (it was but a small one? and the irruptions of barbarians ceasing 
tu be frequent, this protection was considered uf less and less conse- 
quence; until at last, as Camden observes, the Londoners slighted 
fenced cities, as fit for nothing but women to live in, aud looked upon 


| their own to be safe, not by the assistance of stones, but the courage 


of its inhabitants. Year after vear has witnessed the gradual de- 
struction of the remains of this ancient enclosure, until, with the ex- 
ception of a bastion in Cripplegate Church-yard, the portion behind 
Trinity Square, of which 1 am abont to speak, a continuation of it 
forming the back wall of Mr. Atkinson's hemp wareliouse in Cooper's 
Row, and a few inconsiderable fragments to be found in the street to 
which it gives its name, it has been entirely swept away. ` ^ 
The portion in question is also now threatened with destruction ; 
and the object of this communication is in aid of other efforts which 
have been made, to induce those who have authority to re-consider 
the matter, with the view of avoiding this objectionable step if pos- 
sible. It is intended to build a church on the vacant ground in 
George Street, with the special object of affording accommodation 
to the masters, oflicers, and seamen of the ships in the docks aud the 
river; and it is considered that the site of the old wall * is essential 
1 For interesting particulars of the old wall, see Strype's etition of 
Stuw’s ^ Sazwey," chap H, p. 7. Also Knight's“ London, “vol, E p. 160. 
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for the satisfactory completion of the church." A memorial was 
presented to the Common Council from members of the Metropolis 
Churches Fund, in February last, praving them to “grant permission 
for the removal of the materials of the wall, and to convey to Her 
Majesty’s Commissioners, for building additional churches, the ground 
en which the wall now stauds." This the Common Council granted ; 
so that the fate of the wall is decided, unless those gentlemen in 
whose hands it is placed ean be led to regard the subject in a fresh 
poiut of view. Their object is unquestionably an excellent one: far 
be it from me, even if I had the power, to throw the least impediment 
in the way of it. The gentlemen who are interesting themselves in 
effecting it are of undoubted character and worth, and I cannot help 
concluding that the proposal to destroy the wall was made in the first 
instance without serious consideration, and that now public opinion 
has been strongly expressed on the subject, other means will be 
taken to obtain sufficient ground for their purpose, or that the plan of 
the proposed church will be altered so as to adapt it to the land al- 
ready in their possession. 

The length of the wall is 48 feet, irrespective of a part of it 
which forms the end of some adjoining premises: the height next 
Trinity Square is from 20 to 25 feet, and the thickness, as nearly as 
can be estimated, about 6 feet. In times less eminent for the preser- 
vation of ancient monuments than the present day, it was coped with 
brickwork, and strengthened at the northern angle, and is consequently 
in a tolerably good state of repair. It is faced on both sides 
with masonry in courses, (the interior being of rubble work,) and 
shows occasional lavers of Roman bricks. On the west side the 
facing consists in parts of alternate courses of square and flat stones, 
and the Roman bricks are few in number and very irregularly placed, 
so as to lead to the belief that it was reconstructed perhaps in the 
Norman period. On the other side, however, some vaults which ad- 
joined the wall having been destroyed and the ground cleared away, 
a considerable portion is exposed to view—which is doubtless the 
original Roman wall, probably not less than fifteen hundred years old, 
yet still quite sound and perfect. The masonry is of broad squared 
stones, systematically bonded; and there are two or more continuous 
double layers of Roman bricks, agreeing precisely with other rem- 
nants of the original wall described by various writers. Dr. Wood- 
ward, who examined part of the old wall in 1707, when some houses 
were pulled down in Camomile Street, measured the bricks which 
were in it very accurately, and found them 17,45 in. long, 115; in. 
broad, and L3. in. in thickness. The bricks in the wall now in ques- 
tion, measured without remembrance of Woodward's dimensions, I 
noted as 17 in. long, and 13 in. thick. The double layer, including 
the mortar between the bricks, measures altogether 4$ in. From the 
top of the lowermost layer, or that next the ground, to the layer above 
it, the masonry measures 3 ft. 6 in.; from the top of this up to the 
next double layer, the masonry measures 2 ft. 7 in. 

Of the value of this iuteresting relic of antiquity, the desirable- 
ness of preserving it as a portion of the past for the service of the 
future, I would speak strongly. Monuments of this description be- 
come historical evidences, nationally important, and are continually 
found to be of the greatest service when tracing those changes in our 
state and manners which time is constantly effecting. They are 
links in a chain which connects the present with the past—awakeners 
of sentiment, silent teachers—and bave never been destroyed without 
much after regret and condemnation. 


** Past and future are the wings. ; 
On whose support, harmoniously conjuined, 
Moves the great spirit of humau knowledge." 


The importance of the study of antiquity, notwithstanding some 
few apparent proofs to the contrary, is now very universally admitted. 
* It was at one time the custom, amongst the people generally, (as the 
writer has elsewhere ventured to remark,) to reward the labours of the 
antiquary with ridicule and contempt—to consider the investigation 
of a ruined building, the preservation of a piece of pottery, or the 
noting down of the manners and customs of past ages, as the mere 
idlings of weak minds; and that he, who so employed himself, was 
not merely unworthy of praise, but deserving of censure for misap- 
plying time. The value of the works of this class of men, is now, 
however, better understood, and therefore more duly appreciated. 
Through the exertions of these “musty” antiquaries, the civilized 
world is able (if we may so speak) to look back upon itself, and cou- 
template, in a great degree, its actual state, so far as regards the arts 
which flourished, the sciences which were understood, and the conse- 
quent position of the people, at various periods of its age; and that, 
too, not merely in the accounts of contemporary and succeeding 
writers, but in the very resu:ts of these arts so practised—in tbe coins 
used; the dresses worn; the furniture employed in their houses; and 
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the buildings raised for ecclesiastical, for warlike, or for domestic 
purposes,” ? 

The architecture of a people especially, offers important evidence, 
in the absence of written records, towards the elucidation of their 
history; perhaps we may say the most important—for it speaks 
plainly of the state of society at each particular period, and hints at 
the degree of knowledge possessed by individuals, or bv the people 
at large. As the comparative anatomist can from one bone determine 
the size, the shape, and the habits of an animal, which he has neither 
seen nor heard of, so may we almost discover, from the ruined build- 
ings of a people, their prevailing habits, their religion, their govern- 
ment, and the state of civilization to which they had arrived. 

Not to digress, however, from the immediate subject of this com- 
munication. The proposed demolition nf the remaining portion of 
London Wall affords another instance of the advantage that might 
result from the establishment of a publie board for the preservation 
of our ancient monuments similar to the Comté Historique des Arts et 
AMonumens, of Paris, who when local requirements threatened the de- 
struction of what in reality belongs to the whole nation, might inter- 
pose their authority, and prevent the contemplated injury. In the 
present case it is to be hoped that the Society of Antiquaries will 
not fail as a body to use their influence for the protection of the wall. 
Atarecent meeting of the Royal Institute of Architects, the writer, 
at the request of a large number of gentlemen, brought the matter 
under their notice. The Marquis of Northampton, who was in the 
chair, expressed a hope that the wall might be saved, and suggested 
tbat the Council of the Institute should communicate with the Society 
of Antiquaries, with a view to the presentation of a joint memorial 
on the subject. The council of the Institute adopted the suggestion, 
and it is to be hoped that such a representation will consequently be 
made to the excellent gentlemen with whom the fate of the wall now 
rests, as to lead to its preservation whole and uninjured. Whether 
so or not, the writer feels he has but performed a duty iu raising his 
feeble protest against the destruction of a most valuable and inter- 
esting memorial of the early history of the city. 


GEORGE GODWIN. 


ARCHITECTURAL DRAWINGS, ROYAL ACADEMY. 
( Concluded from page 195.) 


By the same architect, are one or two other designs of great merit; 
No. 116S, “ Forest Cottage, the shooting residence of the Marquis of 
Breadalbane," answers perfectly both to its title and its purpose, 
having a look of most comfortable homeliness, and an air of genuine 
rustic picturesqueness in its ensemble, without any of that ** make- 
believe” and affectation which frequently cause “ genteel cottages” to 
appear strangely finical, and to remind us of the “tea garden." No. 
1354, by the same, “ Model of Wadhurst Castle, showing the altera- 
tions now nearly completed," also shows what a hideous piece of ug- 
liness the house was, as first erected, and how happily it has since 
been metamorphosed, so as to be now a very pleasing and well com- 
biued design, marked by a good deal of expression in its details ; 
whereas originally there was nothing whatever of the latter, while 
taken as a whole, the house was a mere insulated lump, unvarying in 
appearance, in whatever direction it may have been viewed. Such is 
by no means the case now, there being a very great deal of perspec- 
tive play—of movement, fore-shortening, contrast ;—a merit that 
confers varied interest on a building, and which renders tlie design 
we are speaking of, a very suitable subject for a model. Architec- 
tural models, however, do not seem to be in much favour with the 
Royal Academy, for instead of makiug suitable preparatian for them, 
it seems to treat them as little better than lumber, that may be hud- 
dled together any how. Whether it ever turns away any things of 
the kind, we know not, but we certainly have seen many that have 
never been exhibited there, probably because it is pretty well known 
to architects that they wonld be considered unwelcome guests. But 
we must not say too much, or next year we shall have the Academy 
provide accommodation for models, by fixing up a shelf for them, on 
each of the rooms, at about a foot from the ceiling. 

We have already observed that there are this season fewer subjects 
than usual which afford us any information as to publie works or im- 
provements actually in progress—with the exception of churches, 
almshouses, and union worktiouses. Two drawings, however, there 
are which show us the additions now making to the buildings of two 
of the inns of court; viz., No. 1252, ‘South-east view of the hall 
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aud library, Lincoln’s Inn,” P. Hardwick, R. A. ; and 1252, * View of 
chambers now erecting in the south court of Staple Inn,” Wigg and 
Pownall. The first of these will be a handsome structure, somewhat 
similar in style and character to Middle Temple hall, and will, like 
that, be of red brick aud stone. The building at Staple Inn, which is 
now considerably advanced, is also of the same materials, but there 
the colour of the brick is white, owing to which there is certain fat- 
ness and want of relief, the difference as to colour being just enough 
to disturb uniformity without producing decided and intentioual con- 
traste The style itself is Elizabethan, of a sober cast—perhaps some- 
what too much so, and so as to lose sorne of that character which is 
what chiefly recommends that style for imitation at the present day. 
In this instance we think it would have been an improvement had the 
lower windows been made slightly projecting bays, since that would 
have thrown a little more variety into the composition, and would 
have produced a sort of balance as well as contrast with the eireular 
bow-windows over the doorways. 

No. 1832, * The Amicable Life Assurance Office, about to be 
erected in Fleet Street," S. Beazley, makes us acquainted with ano- 
ther improvement, but one on so small a scale that it is not likely to 
produce so much show in reality as it here does upon paper—and 
even so seen, it is what would be passed without notice, but for the 
information relative to it contained in the catalogue. The new bnild- 
ing at the corner of Water Lane, on the same side of Fleet Street, is 
a very much better piece of design, yet even that is so mere a piece 
in itself, that it looks no better than the commencement of a facade 
intended to have been carried on as far as Bouverie Street—had 
which been done, it would have formed a striking architectural object. 
As an improvement in general street architecture, may be mentioned 
No. 1233, “The intended new frontage of Freeman’s Court, City," 
J. Anson, which, however, except as such, is not at all remarkable, 
since it consists merely of a nniform range of buildings in red brick, 
with stone dressings to the windows, somewhat similar to the front of 
the new office of the Morning Post, in Wellington Street North. Of 
*t street architecture," much more dignified in character than anything 
we are accustomed to, or dare even look forward to, we meet with an 
ideal specimen in No. 1259, which is so massive and grandiose in 
style, that its author (A. Batson) will be considered qus a visionary. 
Regent’s Park palaces and the architectural grandeurs of Pimlico, 
must hide their diminished heads, and shrink into utter insignificance, 
if in the course of the extensive improvements we are promised in 
the city, we are to have any streets—or even a single street of such 
exuberant pomp and stateliness. This drawing is also a very re- 
markable ove in itself, energetic, but exceedingly vague and sketchy 
—more like the first conception of a painter than the distinctly de- 
fined idea of an architect, on which account it may perhaps strike the 
imagination all the more, by leaving a very great deal for the imagi- 
nation to work upon. 

On turning from this subject—whose title in the catalogue would 
never have led us to search tor it—to some of the designs which we 
did lock out for as promising something by their names, we feel 
rather chilled. While not a few of them disappointed us when dis- 
covered, others are put where, when fonnd, so little can be seen of 
them, that it would be hazardous to attempt to pass any opinion on them, 
because they may be either very much better or considerably poorer 
than they look at a distance, Such is the case with No. 1217, “ De- 
sign for the proposed Exchange, Manchester," of which we can only 
say that if it is shown to advantage by being placed where it is, nothing 
will be lost should it never be seen any nearer, and should it never be 
beheld in any other shape than that of a drawing. We may, however, 
have missed several things of merit, more or less, which may deserve 
to have been placed in situations now oecupied by very inferior produce 
tions. We have, in fact, neglected to mention several drawings—not 
because they are unworthy of notice in themselves, but because some 
of them do not offer much for remark of any kind, and of others our 
recollection is now not sufficiently distinct. One rather striking ar- 
chitectural subject —how far it is portraiture or original composition, 
we do not know—is No. 1222, “Stone church in the palmy days of 
the 14th century,” A. Smith; a splendid interior, well calculated to 
find favour in the eyes of those who hope that the devotional pomp 
of those same “palmy days” may yet Le revived among us. In the 
meanwhile it is consoling to find that even should we not recover 
rR. puppet-show again, we are beginning to pay due attention to 
architectural decorum and character in our Protestant churches. Of 
such being the case we meet with a proof in No. 1260, “Interior of 
the new church of St. Mary, Herne Hill, Dulwich," G. Alexander, 
which though by no means showily, is consistently decorated, and the 

style, good in itself, is well kept up in every respect. There are 
some good desigos for ahushouses, and though not the very best of 
them, nor equal to Nos. 1265 and 1279, No. 1923, “ Asylum for jour- 
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neymen tailors, part of which has been lately erected at Haverstock 
Hill, Hampstead," is better than usual. 

It is looking at this year's architectural collection as a whole, that 
we are dissatisfied with it, and not least of all so because it manifests 
an indifference on the part of the profession which contrasts strangely 
with the increased attention now given to the subject of architecture 
by the public—if not as yet by the public generally, by a very much 
larger elass of it than formerly. 1f we oughtto be satisfied with as 
many productions of interest and merit as we now actually find here, 
and consider them as forming of themselves a very ereditable exhi- 
bition, we could also be satisfied with them alone, at any rate could 
very well dispense with a great many which only add to the numbers 
in the catalogue, without contributing at all to the character of the 
architectural part of the exhibition. 


THE SELF-REGULATING EXPANSION SLIDE VALVE. 


Sin—In the description of my self-regulating expansion slide valve, 
inserted in the Journal for February last, I inadvertently committed 
an error, which your Glasgow correspondent has very properly pointed 
out: this circumstance having given rise to a mistaken notion as to 
the efficacy of the principle on which this valve is constructed, you 
will, I hope, permit me to correct my former mistake, and to make a 
few observations through the medium of the Journa!. 

The erroneous statement was this: ** When the points of the tappets 
are approached so as to hold the plate, the slide ralre H, alone will 
move’? &e. The tappets, properly speaking, should never hold the 
plate, although their doing so would lead to little or no inconvenience, 
if the plate 1, is properly proportioned, because then even admitting 
the tappets to hold the plate I, as stated, the steam would be cut off 
so very soon, (at about z% of the stroke of the piston,) that the engine 
would immediately lose her speed, the governor balls by closing would 
separate the cams or tappets, and the inconvenience would not be felt. 
The drawing, Fig. 3, being incorrect, the error in tle description be- 
comes important, for if, as improperly represented in Fig. 3, the plate 
I, is only just made long enough to cover the space existing between 
the passages on the back of the valve, and if the tappets are made so 
as to prevent that plate from moving with the valve, the steam would 
be cut off, it is true, at 3, of the stroke of the piston, but it would 
also be re-admitted into the cylinder, when the piston had got within 
y of the end of the stroke, and this imperfection would continue to 
a lesser extent during every other degree of expansion. The plate 
I, should be sufficiently long to cover half of both passages on the back 
of the valve. 

The fullowing example of a valve as made will fully explain my 
meaning. 

The orifice of the steam part on the face of the cylinder, is three 
inches, the passage through the valve 14 inches, and the moveable 
plate I, made so long, that when placed on the middle of the valve, it 
half covers the two passages; the cams or tappets are so regulated 
as never to approach within 3 of an inch of each end of the moveable 
plate, so that the valve will travel 14 inch before the steam is cut off 
trom the cylinder, and on its way back, the plate I, will cover the pas- 
sage through the valve, until the valve itself covers the steam port in 
tne face of the cylinder. 

For tlie above valve the stroke must be six inches, and supposing 
the engine to be on her centre, the slide valve will be in the middle 
of its stroke. 

As long as the tappets remain in the position assigned to them 
above, the plate I, will cover the passage when the valve has made 
one half of the remaining three inches of its stroke, which will be 
effected by the crank pin having described an are of about 29° 30’, or 
nearly one-sixth of its halt circumference, when the piston will have 
travelled through 3, of its stroke, the motion of the vaire being as the 
sine, and that of the piston as the versed sine, of the arc. described by the 
crank pin. Therefore, under the above circumstances, steam will be 
admitted during +, of the stroke of the piston, and as the distance 
between the points of the tappets is increased by the action of the 
governor, so will the quantity of steam admitted to the cylinder be 
also augmented. : 

When, therefore, the plate I, is made of the length above-men- 
tioned, the steam may be cut off at 3, of the stroke of the piston, 
but asit is seldom required to cut the steam off so soon, the portion 
of the length of tlie stroke during which the steam may be admitted, 
can be augmented by diminishing the length for the plate I—as for 
instance, if it is desired to cut the steam off at one-sixth of the 
stroke, it wil] suffice that the plate I, should be made long enough to 
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cover only one fourth of the passage at eagh end of the valve; and 
for any other portion between one-sixth and 4: of the stroke, during 
which it may be thought requisite to introduce the steam as a mini- 
mum, the plate I, must be made of a sufficient length to cover some 
intermediate portion of the passage, between one-fourth and one- 
half. 

Under all circumstances, the distance between the poiuls of the 
tappets at their nearest approach to each other, should be equal to 
the length from outside to outside of the two passages that run 
through the slide valve, and the governor shouid be so applied as to 
give to each tappet, a stroke equal to one-fourth of the total stroke 
of the slide valve. 

Your Glasgow correspondent says that “a slight examination of the 
drawings will show that though the steam is cut off as soon as the port 
of the cylinder is half open, admitting steam during rather less than 
one-fourth of the stroke ;” this is an oversight on his part, and a closer 
examination of the drawings, imperfect as they are, will convince him 
(every thing being as shown in the drawings,) that although the steam 
would be cut off as soon as the port of the cylinder is half open, it 
would only be admitted into the cylinder during about one-fifteenth of 
the stroke of the piston, instead of something less than one-fourth. 

It remains for me to thank your correspondent for having called 
my attention to the error I committed in my former communication, 
and as I fear that I have already too much trespassed on your valuable 
space, 1 shall be happy to answer any questions, or give any informa- 
tion in my power, if your correspondent will send me his name and 
address. I wasnotin England when the Journal for May appeared, or 
I would have requested the favour of your insertiug this in your last 
number. 

I remain, Sir, 
Your most obedient servant, 


London, June Sih, 1843. H. H. EDWARDS. 


THE BUDE AND BOCCIUS LIGHTS. 


During the last mouth two of the Wednesday Evening meetings of 
the Society of Arts, in the Adelphi, were occupied with the readin; 
of interesting papers describing tbe Bude and Boccius lamps an 
their advantages. On the first evening the large room was splendidly 
lighted from one gas lamp, suspended from the centre of the room, 
on the Bude principle, when Mr. Bethel read a paper and described 
its principle. On the following Wednesday the room was lighted in a 
similar manner with the Boccius light, when a paper describing its 
advantages was read by Dr. Atkin. We have here given a full 
description of each light by the respective authors of the papers, and 
leave it to our readers to judge of their respective merits. They both 
Spear to be deserving of encouragement and the patronage of the 
public. 


THE BUDE LIGHT. 


The Bude light is the invention of Goldsworthy Guruey, Esq., of Bude, in 
the county of Cornwall, aud has been called The Bude Light, a name given 
to it at the Trinity House, to distinguish it from Mr. Gurney's former inven- 
tion. Mr. Gurney has, for the last twenty years, heen experimenting upon 
the best means of producing the most powerful and beautiful light. [n 
1822, he invented the light called the Oxy-hydrogen Light, which he fully 
explained in his lectures delivered in Cornwall in 1822, and published iu his 
book ou chemistry in 1823. This light was the result of his experiments 
with the oxy-hydrogen blow-pipe. The combustion of the two gases, oxygen 
and hydrogen, issuing from two distinct jets in certaiu proportions, produce 
no light, and only a small hlue flame, giving off very great heat ; but wheu 
a small cylinder of lime is placed behind the jets, the most intense and beau- 
tiful light is evolved. Some years afterwards Mr. Gurney invented another 
powerful light, produced by passing a stream of pure oxygen gas through 
the wick of an oil lamp, whereby a most intense and beautiful light was 
formed. This light was put up at the Trinity House, where it was seen hy 
Mr. Hume, who was the chairmae of the lighthouse committee ; he intro- 
duced it to the notice of the House of Commons, and it was subsequently 
adopted for lighting that house. Difficulties occurred iu the practical work- 
lug of this light, and Mr. Gurney determined on still further prosecutiug his 
experiments ; and the result was, the production of what may be called The 
Atmospheric Bude Light. 

The mechanical principle hy which the light is produced, consists of a 
series of horizontal concentric rings of tubing perforated on the upper part 
for the escape of the gas placed at definite distances from each other, and 
so arranged as to regulate the quantity of atmospheric air, and to communi- 
cate by conduction and radiation sufficient heat to raise the temperature of 
the gas to a given point, so as to effect the separation of its carbon imme- 
diately as it leaves the burner, and then by an arrangement above to bring 
fresh atmospheric air to the proper poiots of the fame, A perfect lamp will 
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deposit the carbon in the flame the instant it passes the jet. 1f so imperfect 
as to deposit tou soon, carbon will be found in the rings ; if too late, then 
high up iu the flame. There isa point of accuracy required, which practice 
has determined. This mechanical arrangement brings about a series of che- 
mical changes involved in the evolution of light and heat, which are very 
interesting. The rapidity of chemical union governs the respective quantities 
of heat and light. We may by a too rapid combination produce heat alone, 
and no light. lt has been found by careful measurement, that little or none 
of the light given off by the inner rings is lost, but that it all passes tliroug! 
the outer ringsof flame. By the concentration of a mass of light, a power- 
ful illuminating effect can he diffused over the whale apartment, and may be 
softened down by glass shades to any intensity, and tinted, if desired, with 
any colour. It has been found in the shops in London, where this light has 
been used, that its effect on coloured articles is very different to other arti- 
ficial lights, as all colours—particularly blue and green—cau be as distinctly 
seen by it as by daylight. 

Its economy has been proved to be very great. The evideuce given by the 
scientific gentlemen examined before the committee of the House of Com- 
mous, they proved that for the same quantity of light used in that house, 
the saving by using the Bude burner is equal to 50 per cent. Professor 
Wheatstone stated, that the Atmospheric Bude burner he used had 3 con- 
centric rings, and was supplied with street gas. Its light was equal to 68 
wax candles, and consumed 20 cuhic feet of gas per hour. The Argand gas 
burner used by him was equal to ten wax caudles, and consumed 5 cubic 
feet per hour. The Bude Light consumed not quite fonr times the quantity 
of gas which the common gas burner did, whilst the light given by it was 

3 times more intense, thus giving an economical advantage of the Bude 
Light over the gas light of very nearly double. 

The committee in their report to the House, state that the saving effected 
upon the lighting of the house by the introduction of this light, was 4847. 9s. 
per session. The light has given the greatest satisfaction, Its intensity 
combined with its softness, has delighted all the members of that house. 
Its effect in the different churches where it has been placed is most excelleat. 
Clapham church is lighted by one burner, which is composed uf 5 conceatric 
rings, the diameter of which is 11 inches ; this lights the whole church very 
beautifully, and so perfectly, that the congregation is able to read in the 
Shadow near the pillars supporting the galleries. In Christ church, Albauy- 
street, a more perfect illumination has been produced by two burners than 
by the 72 Argand burners previously used there. But one of the most im- 
portant advantages of this light is, that it proves a most perfect veatilator. 
lt is always fixed high up iu the room with a large escape pipe over it lead- 
ing to the chimaey, or exteraally entering, which carries off all the products 
of the combustion of ihe gas ; without this pipe it is not cousidered that 
London gas caa be pleasantly burnt. 


THE BOCCIUS LIGHT. 


The burner of the Boccius Light consists of one or several coacentric 
rings ; when more than one is employed, the inner ones rise to a higher 
level than the outer, as shown in the aanexed engraving, B B, and are 
perforated with numerous minute holes, in about the proportion of 60 to a 
circle of au iach ia diameter. The inner are supplied with gas from the 
outer, and to make up for the diminished supply, the holes in the inner are 
rather larger. Above the burner at a given distance, two concentric metallic 
chimnies (D), are placed, whose diameter is regulated, in great measure, by 
that of the outer riug. The chimneys are supported by three wires (C), upon 
the glass holders, aod surrounding the whole, a glass funnel (F), proceediug 
from the level of the burners to the top of the metallic chimneys. The glass 
in the smailer burners is perfectly straight ; in the larger ones, slightly bell 
shaped at the bottom. When the gas is turned on and lighted, the lower 
part of the burner—that is, the rings (BB), aud crutch (A), become to 
some extent heated, and communicate a portion of their heat to the ascend- 
ing gas ; the amount of heat is from the cuustruction (accuracy having been 
attained by experience) so nicely adjusted, that no carbon is deposited in 
the ring ; but the warm gas escapes, ready to deposit its solid matter ou a 
slight increase of temperature. The culd air, too, iu rushing between the 
crutches and rings becomes warmed, aud the burner is thus supplied with 
hot air, no air being admitted except from the bottom ; it, of course, can 
produce but a very insignificant cooling effect on the flame. The chimnies, 
especially the inner one, robs the ascending current of a great portion of its 
heat, which it in turn communicates to the upper part of the dame, aud 
carries the particles of carbon there to au intense temperature, and causes 
them ultimately to unite with oxygen. The quaatity of air entering is so 
regulated by the size of the separate openings, that it produces nearly a per- 
fectly cylindrical, instead ofa conical flame. From some cause or other, the 
reason of which the inventor is unable satisfactorily to explain, the pro- 
ducts of combustion are separated from one another, and appear at diferent 
positions. The ascending current ofair between the glass aud outer chimney 
supports combustion, as of a taper ; when placed between the two chimaies 
the taper is extinguished, and re-lighted again when brought over the central 
aperture. The novelties in arrangement of this lamp are the rising concen- 
tric rings and the metallic chimnies. We have in the engraving represented 
a large double ring burner in the centre ; the diameter of the outer ring is 
5 inches ; aud of the inner, 3 inches. This size burner will consume about 


| 55 feet per hour, and be equal to 22 Argand burners, cousuming 5 feet per 
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hour, or 110 feet ; the saviug js, therefore, one half. These burners have 
been subjected to the most severe scrutiny ; they have been examined and 
tested by sume vf the most expert experimentalists, and have passed the 
ordeal; and all who have had an opportunity of examining and proving them, 
concur in awarding to them the highest praise. The Boccius light has been 
introduced iu the Birmingham Gallery, where both the features and statues 
were better seen by a clear than an obscured light. The students there 
(and, perhaps, on such a point their evidence is of value), state they can 
draw as well by the aid of the Baccius light as with daylight, the shadows 
being as perfect as those produced by sunshine. Mr. Moxon’s Hall of Com- 
inerce in Threadneedle-street, is illuminated with this light. Jt has also 
been erected at Charing Cross for some months, where it brilliantly illumines 
that great thoroughfare for a considerable distance. The advantages which 
the patentee proffers to the public, and proves his light to possess, are, 
lst. Obtaining the greatest quantity of light from the least quantity of gas. 
2ud. From the small quantity of gas consumed, the trifling amount of 
deleterious gas produced. 
3rd. From the same cause the comparatively small amount of heat gene- 
rated. 
4th. From the complete combustion, the impossibility of escape of the 
noxious infammahle gas into the air. 
5th. The complete absence of soot and smoke. 
6th. The durability of the apparatus, and the ease with which it is man- 
aged. 
s 7th The possibility o? applying with success, the principle to burners of 
all sizes, from one consuming 1 foot, to another consuming 100 per hour. 
8th. The easy mode of ventilation it affords, either by placing a ventila- 
or in the roof immediately above the light if it communicate with the air. 
The light may he seen at any time at the office of the patentee, 14, Duke- 
street, Adelphi. 
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Fig. 1.—Section. Fig. 2.— Plan. 
— eee  —ComMEMMMEN 
1 This joeture gallery was illuminated with the Boccius light forsix weeks, 
and gave sat'sfactiun ; it was formerly lighted by 30 bats wings consuming 
1,000 fect an hour ; Lut with 3 Boccius burners, consuming 225 feet an hour, 
"ihle the amount of light was obtained ; the statuary room was, also, lighted 
one consuming 75 feet an hour instead of 22 bats wings, which used to 

e410 Jeet an hour. 
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NES 1 00 NOSING. 
Patented by ARTHUR C. TUPPER. 


The improvements in lay- 
ing down carpets, and other 
materials upon stairs and 
steps, and in the construc- 
tion of stairs and steps, and 
for which Mr. Tupper has ob- 
obtained a patent, may be ar- 
ranged under two heads : the 
Nasing and Stair Rod. Ia 
staircases in present use, and 
where landlords will not go 
to the expense of having new 
nosings, Mr. Tupper proposes 
cutting through the tread 
obliquely close to the nosing, 
as shown in Fig 1l., and in 
the slit so made the carpet passes through. Tu insure support, it is proposed 
that the stair-rods be made of an arch-like form, as shown in Fig 2., with the 
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apex placed under the nosing, it will be the means, also, of preventing the 
stair rod fram bulging and getting out of the * eyes ;" these arch-stair rods 

are capable of being ornamented to any extent, 
Fig 3. The separate nosings can be made not only 
: of wood, as wainscot, mahugauy, &c., but also 
of or-molu, iron, brass, &c. ; and these can 
be applied to stone and wooden stairs. As 
regards the fixing, Mr. Tupper proposes using 
a Wrought iron stud and plate; but this can 
be effected, also, by screws, bayonct joints, 
rings, grooves, &c., so that the carpet, &c. can 
be either placed. and the nosing applied oxer 
it, or the nosing moving on hinge, cau lift up 
and the carpet be placed as usual. The no- 
sing so applied, not only preserves the carpet 
from the wear causcd by the attrition uf the 
feet, but also takes up less of the fabric used, 
as there isa saving of about 2 inches of car- 
pet upon every stair ; this method also pre- 
vents tbe carpet from “ wabbling about," and 
here it is especially useful in winders aud angu- 
lar stairs. In these moveable nosings two or 
more pieces of metal can be attached, which 
can be ornamented to any extent, and fastened 
rS in such a manner, as, when the nosing is fixed 
in its place, the carpet is firmly clamped by these “ stays,” doing away in 
this case with stair rods and eyes, It is presumed that the appearance ofa 
staircase will be greatly improved by this method, as the nosings can he or- 
namented and decorated in various ways ; for instance, if a mansion is ot 
the Elizabethan age, the nosings, as well as the baunister and handrail, can 

be arranged in the beautiful style of that period. 
An enlarged model showing a variety of methods of forming the nosing, 

is exhibited at the Polytechnic Institution. 


LAUNCH CF TRE STEAM-Fricate © INFERNAL.” — Woow, June ).—This 
beautiful firs: class steam-frigate was built on the same slip in the dockyard 
as her sister. the Devastation, which has given such great satisfaction owing 
to her seaworthiness and other qualifications. and was launched on the 31st 
of May. 


The following are the dimensions of the Znferxal :— 


Feet. Inches. 
Length between the perpendiculars Be 180 
Length of keel for tonnage +. = 156 43 
Breadth, extreme 58 d. 36 36 0 
Breadth fer tonnage .. 5o 55 35 8 
Breadth, moulded 56 Se Ag 35 0 
Depth in engine room ob m l 0 


Burden in tons, old plan, 1038. 
Burden in tons, new plan. 1027. 
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ON THE DECORATION OF THE NEW HOUSES OF 
PARLIAMENT. 


(Tue following article is an abridgment of a paper which appeared 
in Fraser's Magazine for May last.] 

Tre destruction of the ancient edifice was felt to be a national 
calamity. The rebuilding another upon its rnins is the greatest archi- 
tectural work of modern times; and now, that it advances towards 
completion, we naturally turn our thoughts on its embellishment. 

With this design the House of Commons appointed a committee 
in 18415 and, on the 24th of November following, commissioners were 
naminated by Her Majesty, “For the purpose of inquiring whether 
advantage might not be taken of the rebuilding of the honses of par- 
liament for promoting and encouraging the fine arts.” 

The commissioners have now published their ürst report. It is 
composed with care, and contains valuable information. Yet, in their 
projected plan of decoration I see, with regret, that the commis- 
sioners have stumbled over the very threshold of their duty. 

Justice to those gentlemen demands, however, that their plan 
should be stated in their own words. 

They say :—“ We beg to report our opinion that it should be exe 
pedient that advantage shou!d be taken of the rebuilding of the houses 
of parliament for the purpose of promating and encouraging the fine 
arts of the United Kingdom. 

“With this view we have, in the first place, directed our attention 
to the question, whether it would be expedient that fresco-paenting 
shoukt be employed in the decoration of the new houses of parlia- 
ment; but we have not been able to satisfy ouiselves that the art of 
fresco-painting has hitherto been sufliciently cultivated in this country 
to justify us in at once recommending that it should be employed. 
In order, however, to assist us in forming a judgment on this matter, 
we propose that artists should be invited to enter into competitions of 
cartoons. 

" As fresco-painting has not hitherto been much practised in this 
country, and as, therefore, candidates for employment in that mode of 
painting, whatever their general skill may be, will probably find it 
necessary to make preparatory essays, her majesty's commissioners 
think it expedient that ¢he plan which they hare resolved to adopt in 
order to decide on the qualifications of such candidates should be an- 
nounced forth vith. 

“ Three premiums of 3007. each, three premiums of 2007 each, 
and five premiums of 1007. each, will be given to the artists who will 
furnish cartoons which shall be respectively deemed worthy of one or 
other of such preininms, by judges to be appointed to decide on the 
relative merits of the works. The drawings to be executed in chalk 
or in charcoal, or in similar material, but without colours. 

“The plan which may be adopted in order to decide on the merits 
of the caudidates for employment as oil-painters, aud as sculptors, 
will be announced at a future period." 

Further, the commissioners determine that the subjects of these 
cartoons shall be chosen from English history, or from the works of 
Spencer, Shakspeare, or Milton. 

In the consideration of this plan, 1 do not presume to instruct the 
architect, the sculptor, or the painter, but | address myself to the 
publie's feeling, taste, and sense, by which this plan, with the works 
exeeuted under its authority, must eventually be approved of or con- 
demned. 

The royal commissioners were nominated for two objects: first, to 
consider of the decoration of the houses of parliament; and, se- 
condly, of the promotion of the fine arts of the United Kingdom. 

Let us then examine how these objects are to be attained by the 
plan proposed. 

The first and principal end is undoubtedly the adornment of the 
seat of the legislature by works worthy of the edifice, the nation, and 
the age. While instrumental and auxiliary to this, the fine arts of the 
country were to be employed, and by employment, to be encouraged. 

Now the plan proposed inverts this design, for it forgets what is 
due to parliament in its eagerness to introduce a special branch of 
art. It gives “the first place" and consideration to painting in fresco, 
while it admits this art not to have been sufficiently cultivated to 
justify its immediate employment. 

In the useful, no Jess than in the ornamental arts, we see by daily 
experience, that the less the practice, the more the risk of failure. 

But in this mode of painting hitherto unpractised, where every 
part has yet t be learned, and can be learned in no other way than by 
long experience and repeated trials, failures in the beginning are not 
merely probable but unavoidable, 

Are the walls of parliament a fit place for the trial of a new art? 

Are the 'prentice hands of painters to be employed, where nothing 
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ought to be admitted but what is of the highest excellence our arts 
liave attained to? 

Is parliament, | demand, to be made the * experimentum in corpore 
vila e" 

This were to sacrifice the end to the means—the embellishment of 
this national edifice to the patronage of a new art—certain to disgrace 
what it meant to adorn. 

The second object of the commission was to pramote the sculpture 
and painting of onr country. 

Consider, next, how this * Plau? can promote them, It attempts to 
introduce a branch of art practically anknown, or known only by some 
peor failures. 

To this “the first consideration” has been given. To this are of- 
fered premiums and employment. Meanwhile, all other branches of 
art are to be postponed, and the “ Plan” as to them is to be announced 
at a future period. 

Now how can this unknown iode of painting promote those 
wherein our artists practically excel ? 

lf the preference be given in the hope that, with the advancement 
of fresco-paintine, historical painting will follow, then the plan over- 
looks an essential condition, namely, that such a resnlt must be the 
work of time—probably of ages. Whereas, the commissioners were 
nominated for a special purpose—the decoration of the new houses 
of parliament, now in progress towards eompletion. 

Is it wise, then, to pospone all those forms of art in which we ac- 
tually excel for so distant and doubtful a result? Ordo the commis- 
siouers expect artists of established reputation will take up a new 
branch of painting, heset with difficulties, even in the material on 
which they are to work ? 

What man of sense would risk a well-earned fame by a pablie ex- 
posure where failure is certain ? 

The preference, therefore, given by this plan to fresco-painting, 
wil tend to exclude men of distinguished merit, and thus narrow 
competition to such as have yet a name to gain; possibly modest men 
of skill, more probably, bold adventurers ready for any job. 

Or it may exelude entirely our native artists, to throw employment 
in the hands of foreigners, eagerly on the watch to grasp at the oc- 
casion. 

Still the contradictions between this “Plan” and its professed pnr- 
poses are forgotten in the absurdities that mark its manner of exe- 
cution. ‘The commissioners evidently mistrust their favourite project. 

“ They are not satisfied that fresco-painting has been sufficiently 
cultivated to justify them in recommending its employment. 

“They admit that artists, whatever their general skill may be, will 
probably find it necessary to make preparatory essays." 

Here is a difficulty, indeed, and how do the commissioners get over 
Hie 

They offer £2000 divided into eleven premiums, for the best car- 
toous or drawings “in chalk or in charcoal withont colours." These 
drawings are to serve the double purpose of “ preparatory essays," 
and to enable the commissioners, or those they shall nominate, “to 
judge of the qualifications of candidates.” 

Let us pause here fur reflection. Have the commissioners ever 
seen or heard of any art, introduced and brought to such eminence as 
should fit it for a great national work by mere “preparatory essays ?" 
Have they forgotten that this very art of painting in fresco attained 
its excellence in Italy by the genius and labours of successive genera- 
tions? Do they not see that they are setting artists to work without 
masters to show them where they will encounter, and liow they are to 
overcome, the endless difficulties that beset the fresco-painter at 
every step ? 

The commissioners strive at what is unattainable. For no branch 
of painting ever has attained excellence, withont genius to invent, 
labunr to execute, masters to teach, models fur imitation, schools for 
the principles, and practice, and time, that in ait extends through 
ages for the accomplishment. 

In the place of all these stand “ Preparatory Essays.” What, then, 
are those preparatory essays that are to work such marvels, whereon 
£2000 are to be expended, at once designed to teach artists how to 
paint in fresco, and the commissioners to judge of their ability? Are 
they to be paintings in fresco? No. For this were impracticable, 
unless walls had first beea built, and plastered to practice on. Are 
they to be paintings at all? No: they are to be merely “drawings 
in chatk or in charcoal without colours.” 

Now will the commissioners condescend to inform the publie how 
drawings npon paper or canvass are to teach the art of painting on 
plaster? The drawings may possess every quality of design, yet 
their designers be utterly incapable to paint them in fresco. Snp- 
pose, for instance, that Rafiaelle’s cartoon of the “Schools of Athens” 
were placed in the hands of an unpractised artist, is there any one so 
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simple as to believe that, presently, he would be invested with ability 
to paint the famed fresco on the Vatican? It is true the drawings 
will show the choice of subjects and manner of treating them, but 
they will show no more. They cannot prove the artist’s power to 
transfer, embody, and permanently fix his colours into a material so 
untractable and capricious as a plastered wall. 

Whoever, like myself, has watched the slow progress of a fresco- 
painting, from the * tracing?! to the last touch, knows well that it is a 
process beset with difficulties at every step, unknown in other branches 
of the art, and to be learned and overcome by years of patient labour. 
Yet upon this false notion the commissioners have resolved to rest 
their judgment, and expend £2000. 

What motives could have induced the Italian masters to have per- 
sisted in the use of a material so unmanageable, capricious, and pe- 
rishable as stucco; at the best but a cheap and mean imitation of 
marble? To answer this question, we must consider the various ma- 
terials used as grounds for painting. These have been vellum, paper, 
glass, ivory, marble, porcelain, copper, panel, canvass, and stucco. 
For works of magnitude, the three last, panel, canvass, and stucco, 
have superseded the rest. They were simultaneously used. But in 
the early times of oil-painting, panel was preferred, not only for its 
durability, but because it enabled the painter to enrich his figures 
with inlaid jewels, pearls, and gold, agreeable to a custom transmitted 
from remote antiquity. Though subject to rend, to warp, and to be 
worm-eaten, panel is the most durable of these three substances. 
The oldest works in the best preservation are those on panel. Many 
are yet extant, on which 300 years have wrought no visible decay. 

Canvass possesses many peculiar qualities as a ground for painting. 
It_may be woven of any size and texture; it is light, cheap, and easy of 
tr^nsport, for we must not forget that paintings form an article of 
commerce. It may be stretched if shrunk, and what is truly admi- 
rable, when rotten or worn out, it may be severed from the painting, 
and replaced by new: an invention that has bestowed npon canvass 
paintings the durability of those on panel, and has already saved 
from crnmbling to dust many precions works. Light, then, as the 
fabric is, canvass paintings have lasted for centuries; and if frescos 
are older, it is not that stucco is fitter to preserve them, but because 
painting in oils was an art invented or recovered in later times. Ha- 
ving these substances in daily use, the question then returns, what 
motives conld the Italian painters have had for persisting to paiot on 
stuccoed walls, while some are said to have preferred them. 

Let us next proceed to the inquiry, in what manner sculpture and 
painting may be most suitably employed in adorning the magnificent 
seat of our legislature, by works worthy of its destinies, of the empire, 
and the age. 

Whoever will be at the pains to duly reflect npon this subject will 
find himself drawn to the conclnsion, that these objects are not to be 
attained otherwise than by the employment of those branches of the 
arts wherein we have already attained to excellence. Now the 
sculptors and painters of our country possess unrivalled pre-eminence 
throughont Europe for statues and portraits. But here the question 
comes, are statues and portraits the most suitable decorations for the 
honses of parliament? We shal! find the answer in the customs of 
mankind. No custoin wherein the fine arts have borne a part has been 
more anciently or generally established, than for halls of council to be 
adorned with the effigies of illustrious men. 

In the free states of Greece this custom served as the memorial, 
the reward, and the incentive to noble deeds. 

In Rome it rose to the dignity of a political institution, placed 
under the jurisdiction of the senate. Neues it was copied by the 
municipal conncils of that empire. The nations who formed king- 
doms out of its conquered provinces preserved the usage where their 
arts would permit. The Italian republics gave the custom the sanc- 
tion of law. Undoubtedly, then, such ornaments must have been in 
harmony with the feelings of free nations. Still more is required. 
The custom ought to be congenial to the habits of England. Let us 
recall what we possess in this sort. We see in Westminster, in the 
catbedrals, even in the parish churches, how rich England is in monn- 
mental statues, and how charmingly they harmonise with architec- 
ture. 

In onr ancient cities where is the council-chamber without portraits 
of honoured citizens? Where is the collegc-hall unadorned with the 
likenesses of its founders and benefactors? Where is the ancient 
mansion without its family gallery ? 

The custom, tben, is truly English. Shall a usage so honoured, in- 
terwoven with all we hold dear, find no place in parliament, where 
are concentrated the ranks, intellects, and feelings of the country ? 
Shall its adoption by the senates of antiquity, whose attainments in the 
fine arts we are now vying to emulate, be of no weight, not even to pre- 
fer the memorials of departed worth to the projects of unknown men? 
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In sculpture and painting it will be found that the likenesses of the 
renowned dead affect the feelings more deeply and lastingly than the 
loftiest creations of fancy, even when their subjects are cliosen from 
actual events. 

A comparison taken from the highest works of art will best explain 
this principle. W'hoever has resided at Rome may have seen the 
frescos of Raffaelle in the Vatican, and probably passed onward to 
the gallery of statuary where are arranged tlie sages and statesmen of 
Greece. 1n the frescos are seen the designs of the loftiest genius 
expressed with consummate art. In the statues are seen in the cold 
marble the features and expressions of those mighty men of old 
whose names bave been familiar to us from boyhnod, whose fame still 
fills the world, perchance whose intellect may liave guided our own. 

The paintings charm and excite, the statues calm the feelings, and 
lead the mind onward through grave trains of thought. Which of 
these conditions is most suitable in senates and courts of justice? 

Nor is this difference due to the contrast of painting with sculpture, 
for substitute portraits for statues, and we may observe a similar ef- 
fect. Both are triumplis of simple trutlis long treasured in our minds, 
over the utmost powers of invention. 

And here 1 cannot let slip the occasion to remark, that France and 
Germany are now employed in reviving this wise and noble custom of 
antiquity, each applying it to their respective conditions. France 
has devoted the deserted palace of Versailles to place the statues and 
portraits of her illnstrious men, and by this act the present geueration 
have done their utmost to repair the ravages of the last. 

The plan is admirable for comprehension and arrangement. There 
are seen the kings, warriors, statesmen, presidents of parliaments, and 
whoever was renowned in times authentic and known, al! classed and 
arranged. 

'The Walhalla, erected by the king of Bavaria, is a similar design 
to commemorate the renowned men of Germaaoy. 

I do not cite these national works as models to be followed by 
England, but as proofs how the spirit of antiquity still lives in mo- 
dern times. 

These principles stated, I submit the following outline of a plan; 
for an outline is all that can be offered, yet distinct enough for precise 
ideas, which failing to satisfy the judgment may perhaps hereafter 
serve for some happier suggestion. 

l. The subjects for sculpture and painting should be chosen from 
the constitution of parliament itself, and in à manner to illustrate its 
history. 

By a gallery of the kings of England represented in statues of 
marble, arranged iu the order of time. 

For in all ages, in fact as in law, the sovereign has been the “ prin- 
cipium et finis" of onr parliaments. 

The series should begin with Alfred, as fonnder of the English 
monarchy, by union of the Saxon states under his sole dominion; and 
as his memory is revered, for the wisest and best of tliat long illus- 
trious line by his successors to the throne, wlio claim him as their 
common ancestor. 

Of the later Danisli and Saxon kings, most of whom are known 
only by name, a selection should be made; and Athelstan and Canute 
merit to be preferred. For the former, by arins and treaties, nnited 
Great Britain nnder one supreme sovereignty, leaving the more dis- 
tant provinces under the immediate rule of their native princes and 
laws—an event that imperial Rome had contended for in vain during 
300 years. And the latter was the most powerful monarch of his 
age: under him the rival races of Saxons and Danes were united by 
equal laws. 

From the conquest until the reign of her present majesty, a statue 
should be erected to each sovereign. 

2. I propose that an historic gallery be formed in portraits of the 
most distinguished members of the House of Peers, arranged in the 
order of time, less to commemorate individuals than to illustrate 
the institution—in former ages, the guardian of public and private 
rights against the usurpations of monarchy; in our own, against those 
of the populace; holding the balance between custom and change, 
principles that contend for the government of society. 

3. l propose a similar gallery of portraits of those who have been 
the most distinguished members of the commons. 

The series must begin with the reign of Elizabeth. 

Lastly, adhering to the constitution of parliament, another gallery 
falls to be added of the most emineut judges of the land. 

In fine, this plan consists of historic galleries to be formed from 
past and future times. And as the age is more distant from our own, 
the easier will the choice become, for then it will be guided by es- 
tablished renown. 
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THE FRENCH AND BELGIAN RAILWAYS. 


We are indebted for the following interesting and valuable paper 
ta Mr. Flanagan, a young engineer of considerable talent, who 
has of late had much practice both in Belgium and France, in esti- 
mating and superintending engineering works; it is a document which 
shows with what minuteness the continental railway engineers pre- 
pare all their details, and likewise gives some idea of the cost of 
railway works on the continent. The scale of prices is low, as the 
tender which was accepted only allowed half per cent off the sche- 
dule. 

The method of proceeding with contracts for public works in 
France and likewise in Belgium, is in the following mauner. The en- 
gineer of the line prepares his contract drawings, which are executed 
with great minuteness—he then prepares a schedule of prices in de- 
tail, and the quantities of the works necessary to be done on the line 
as per annexed list. Tenders are then advertised for. The parties 
tendering have lo state what per centage he will take off from the 
schedule of prices, not upon any individual price but upon the whole; 
this method is analogous to the form of tendering for works to be 
doue for the Ordnance and Government in this country. After the 
tenders are received they are immediately taken into consideration, 
and the party whose tender is accepted is called in and informed of 
the result; an appointment is then made with the engineer and con- 
tractor to go over the country of the proposed line of railway, which 
the engineer describes to the contractor, and at the same time furnishes 
the latter with a bill of quantities priced out according to the schedule of 
prices; after going over the line, the contractor is allowed from four- 
teen to twenty days to examine tlie quantities, and if no error greater 
than one-sixth can be discovered tlie contract is considered binding, 
but if any error is discovered an allowance is made; but after the 
contract is concluded, at the end of the fourteen or twenty days as 
the case may be, it is binding upon the contractor, notwithstanding 
any error may be found out afterwards. We should also state that 
the contract is subsequently sent to the miuister of public works, who 
has the sole power of rescinding it if he thinks proper. 


In this translation the French measures and currency have been retained. 
They may easily be reduced to their respective values in this country by 
taking in round numbers the cubic metre as equal to 11 cubic yard and the 
franc as equal to 10d. ; thus the first figure in the decimal part represents as 
many pence as it bas digits. ‘The lineal metre is nearly 3 ft. 33 in. 


BASIS OF THE PRICES. 
WAGES PER DAY. 


Not incloding Including 
tools & profit tools & profit 
of contractor. of contractor. 


$ 
E 


E pw 

S S = 

& § & Š 

Navigator for getting and filling oe 2:95 3:23 
Navigator for wheeling — .. oc 2:15 2-48 
Stone cutter and setter — .. ac 4:00 4:62 
Assistant stone cutter and setter E 3:00 3:47 
Ordinary mason ae ae 3°00 347 
Labourer ac ac os 2:50 2°89 
Superintendent of mortars aud betons .. 3:00 347 
Carpenter, sawyer, and joiner m 4:00 4:62 
Paviour ag óc oe 4:00 4:62 
Assistant paviour ac oe 3:50 404 
Smith os m e. 430 5:20 
Assistant smith cc os 4:00 4:62 
Painter ob as ae 3°90 i04 
Slater EA ae an 4:00 4:62 
Assistant slater oe ac 2:75 3:18 
One horse and cart including driver — .. 7:00 8:09 
Two horses ditto ac 12-00 13:86 
Three horses ditto e. 17:00 19:64 


1st Division —EARTR WORK. 
The earthwork to be measured in the cuttings per cubic melre. 


No. 1.—Getting and Fillings or one spade's throw every kind of 
soil and every thing included, per c. m. 


In transverse section, No. 1 to 44 Jc a ae 0-65 
Ditto i4tol08  .. 8c ac 0-46 
Ditto 108 ta 350  .. ac ae 0:59 
Ditto 356 to 470  .. e. ac 0:46 
Ditto 17010581  .. 014 


N.B. These prices for getting and filling will be applied without 
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any exception, and without its being in the power of the contrac- 
tor to demand any other elassification than the above. 
No. 2.— Weeling for cach relay or run of 30 metres on a level, Hits s 


or of 20 metres on an incline of 1 in 10, per c. m. ac 0312 
No. 3.— Carting for the 1st relay of 100 metres on a level, or of 75 

metres on an incline of 1 in 20, per c. ox. 5o as 0:42 
No. 4.—Carting every relay after the first, of a 100 metres ona 

level, or of 75 metres on an incline of 1 in 20, per c. m. 5o 011 


If the centre of gravity of the cutting is on the same level, or 
higher than that of the corresponding embankment, the distance 
between the centres of gravity will be taken for the distance of 
carriage ; if the centre of gravity of the cutting is lower than tha 
of the embankment, it will be considered that the difference of 
level has been surmounted in asceuding inclines of 1 in 20 for 
carts, and of 1 in 10 for barrows, and that then the carriage has 
been completed on a horizontal plane. The length of lead is 
taken in the vertical plane passing through the two centres of 
gravity. It is only when the distance between the centres of 
gravity is such that it is necessary to divert in order to obtain 
ioclines of 1 in 20 for carts and of 1 io 10 for barrows, tbat such 
diversions will be paid for. 
The fractions of relays will be counted by 1. 
No. 5. Carriage by Wagons.—The price will be determined hy the 
following formula : 
x equal ta 2:50 L x 3D - 3:75 R + 2:50 C + 300 + 0:0000355 (L+ 
1:50D + C 4 300) + 0:000389 7-- 0:122 divided by m. 
in which 
L is the distance between the commencement of the cutting and 
the extremity of the embankment. 
D, the length of the cutting. 
R, the length of the embankment. 
m, the cubic quantity of earthwork, measured at the cutting, to 
be tipped. 
4, the horizontal distance between the centres of gravity of the 
entting and embankment. 
C, the length of sidings. 
The value of the letters which enter into this formula will be 
fixed for each cutting. 
No. 6.—Spreading of a cubic metre of embankment in beds of 
0°15 m. to 0-20, including trimming and dressing of slopes — .. 0:03 
When wagons and temporary railways are used, no price will be 
allowed for spreading, as it is included in the price allowed for 
the embankments formed in this manner. 
No. 7.— Ramming or Punning the embankments in beds of 0-152. 
to 0:20 m. thick, when the engineer considers it necessary, will 
be paid for per c. m. ac ap a a8 14 
Previous to ramming, the soil must be praperly watered 
The rammer must weigh 4 kilogrammes (9 1b.), and must strike 
at least four times the same spot. 
The engineer reserves the right of having the ramming done at 
the direct expense of the administration, by day work. 


No. 8.— Refilling, per c. m... an do m 0:20 
No. 9.—The picking out and laying aside the rubble and gravel 
found in the cuttings will be paid for per c.m. — .. m 0:23 


2nd Division.—PAvinc THE CROSSINGS AND THEIR APPROACHES, 


No. 10.—Siliceous gravel for roads, and beton broken to the re- 
quired dimensions. 


Compensation for land .. oe T 0:25 
Picking and breaking the large stones a 1:70 
Filling ao dc 36 ES O17 
Carriage to the distance of 2000 metres a0 1:64 
Laying aside in heaps — .. og - 015 
3:910 
Tools, &e. 3.. Bo ae an 0°196 
4:106 
Profits of contractor, 45. .. T m 0410 


Prlee per cubic metre ao Tm e 
No. 11.—Breaking stone, found in the gravel of cuttiugs, 
to the required dimensions of 0'06 m. in every direction — 0:350 


Tools, &c. z T m m 0:017 
0:367 
Profit 35 ae ae ae oo 0:037 
Per cubic metre T m oa 0404 0:40 
No. 12.—Making macadamised roads, including the dres- 
sing and ramming of the hed : ae 0:40 


No. 13.— Sang from the sand pits of Brenil le See and de 
lEcquipée, to be uscd between transverse sections, 
No. l and 230. 

Price at the sand pits «s T ve 0°90 
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Filling, &c. 
Carriage to the average distance of 1900 m. 


Tools, &e. zy óc sc Ut 


Profit qy 


Per cubic metre 
No. 11.—From Erquinvillers, to be used between trans- 
verse sections 230 and 350 
Price at the pit, filling, &e., as in preceding 
Carriage to the average distance of 6 kilometres 


Tools, &e. zs 


I'roüt 55 


No. 15.— Saud from the pits of Blin and St. Firmin, to be 
used between transverse scetions 330 and 3#? 
Price at the pit, filling, &c., as in No. 13 
Carriage to the average distance of 4300 meires 


Tools, &e. zy dr 


Profit 5 


Price of a cubic metre 

No. 16.—Paving stones per thousand, from the quarries 
of Blaineourt, tv be used between transverse sections 
No. 1 and 85. 
Price at the quarries an Be 
Filling and laying the stones aside s 
Carriage on average distance of 12 kilometres; (a cart 
drawn by 3 horses will mahe 13 trips in 15 dass, cat- 
rving 81 paving stones per trip) eo 5t 


Tools, Ac. 4: 


Profit +> BE m 


Price per thousand 

^o, 17.—Paving stones from. the quianiies of Gamnes, to 
be used between transverse sections No. 85 and 58). 
Priee at the quarries sis 
Loading and laying them aside 
Carriage to the average distance of 10 kilometres; a 
3-horse cart loaded with 81 paving stones, will make 
Á trips iu 3 days : 23 


Tools, dc. 4 


Profit of contractor 4: 


Prive of a thousand stones 

ENG IS —Vaving between transverse sections 1 and 83 
l8 paving stones at 459-38 per thousand (see No. I 
0:25 m. of sand at 3:22 (sec No. 13) 
Labour, dressing and ramming the bed, tools, and profit 
of contractor p ee . 


Price per superficial metre 

No. 19.— Paving between transverse ud 55 aud 230. 
18 paving stones at 310-39 TRY thousand (No. 17 
Sand as in No. 18 56 
Labour, Nc. as in No. TN 


Per superticial mctre oe ae 
No. 20, —l'aving between transverse sections 2 23" & 330. 
18 paving stones as in preceding 
{ 20 of sand at 5:59 per eubie metre (No. 11) 
labour, Ac. as in 5 MM 


Per superticial metre 


No. 21.—Paving hetween transverse sections 330 & 381. 
18 paving stones as iu No. 19 
U:25 of sand at t51 per cubic ioctre (No. 13) 
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MG: 
0.30 

gu 
32:045 
0:152 


3:197 
0:320 


3:917 


152 


233-92 


391:59 
2010 


(17-62 
11:76 


Wesce 


3:90 


139:38 


31933 


94939 


`r 
e 


8:03 


Labour, &c. as in preceding 


Per superficial metre 5 

No. 22.—The taking up of a paved road, including ‘the 
earriage of the old paving stones to the new road to be 
formed, and the picking and dressing of these stones 
will be paid for per superticial metre 


3rd Division.—Wonks or ART. 


No. 23.—Uak, ineluding carriage, dressing, waste tools, 
and profit of contractor per eubie metre 

No. 21.— Cradle of oak planks of 0:15 by 0:03 to o: 05, 
dressed ou the banhs, and used in the platforms of 
bridges, exelusive of spikes, per cubie metre 

No, 25.— Oak eapping picce for cradle. 
Sawing oak 
Loading, earriage, and unloading 
Dressing and fixing under water we 
14 spikes, weighing togetlier 0:90 hillogrammic at T "30 
Tools, &c. 4*- m o8 . 


160 


Profits 4*; 


0-059 of oak (on RT 23) at 83 fr. s 


No. 26.—Piles. Preparing the head, fixing the shoe, and 


eutting off the pile do T 35 

Tools, &c. +5 ae ES 30 

l'rofit of contractor 45 — .. e T 

Each pile .. 5g 
No. 27.—Oak waling-piece for the cradle. 

Sawing, sawyer ] hour .. T m 


Loading, carriage and unloading 


Dressing it, and fixing it under water lo the piles by 


bolts on an ae an 
Tools 2; 56 ab 55 38 
Profits 5 > . "m oe 


1:10 of oah (sec No. 23) at 89 fr. 
Price per cubice metre : 

No. 28.—Iron formed into a chain for suspension bridges. 
lron wire dipped twice iu linseed oil including tbe ma- 
hing of the chain, and two coals of paint, the first to 
be of red lead, adjusting the chains, every uos in- 
cluded per kilogramme 

No. 29.—Oah shect piling with bering ‘bone juints, m 
including driving. 

Sawing oah an 35 
Loading, carriage, unloading, Ac. : 
Preparing the head of the pile, and joints 


fixing tlie 
shoc, and cutting off the pile oc 


Tools 


` zm 


Profil +; 


1" 


0:12 oak at 85 fr. 


l'rice per square metre 

No. 30.— Centres of vah, including the fixing of the cen- 
tres and all tabour, the oak being returned to the con- 
tractor, per cubic metre 

No. 31.—Every time after the first that the same timber 
is nsed, per tubie metre 

No. 32 —Carpentry of oak fixed aud dressed, per e. o. 

No. 33.—Cast iron per kilogramme, (2 2-2 1b.) east iron 
(No. 2) in bridges, Ac... 

No. 34.— Pipes of grey cast iron No. 2, of the dimensions 
preseribed, including fixing, joints, &c. 

No. 35.—lron for shoes of piles 5t 

No. 36.— Wrought iron railing, Ac. 


0:60 


90- 


121:91 


1843.] 


No. 37.— ron for bolts, spikes, nails, &c. 

No. 38.—Leao used for leading, including charcoal, la- 
bour, &c., per Kitogramme 

No. 39.—8Soller per kilogramme 

No. t0.—//ydraulie lime per c. m. 
Quick lime at the works, per c. m. ve 
Slacking, whatever be the method employed ac 


P'riee for 1:33 m. of slaeked lime 
Or for one cubic metre : 

No. 41.—4A cnbic metre of mortar beiween transverse 
sectious 1 and 230. 
l m. of sand at 3:52 (see No. 13.) 
0-35 of stacked hydrantic lime, at 38° 80 (see LM 
Labour including tools, profit, &c. 


No. 42.—Mortar between transverse sections 230 & 330. 
lm. of sand at 5°59 (see No. 14.) .. s 
0°35 of slacked hydraulic lime (see No. 40.) 

Mixing, &c. m an 


Per enbie metre 
No. 43.—Mortar between transverse section 330 & 581. 
l m. of sand at 4°54 (No. 15.) 


035 of slaeked time ES Ab i 
Mixing and profits Sé aé os 
Per cubie metre Ur 


No. 44.—Betfon to be nsed between transverse section 
No. 1 and 230, per c. m. 
0:80 m. of broken stone, at 4:52 (No. 10.) 
0:50 of mortar, at 19:10 (No. 40.) 
Mining, carriage, ramming, &c. 


Per eubic metre 

Tf it be found necessary to use beton ‘between trans- 
verse sections 230 and 581, the above will be tlie price 
allowed, making tbe price of the mortar alone vary ac- 
cording to tbe place. 
No. 45.— Sand belon” between transverse section No. 

l and 250. 

lm, of sand at 3°52 (No. 13.) 

0:15 of hydraulic lime at 38:80 (No. 10.) 

Mixing, carriage, ramming, &e. mm 


Per enbie inetre 

This will be the priee allowed on the whole length of 
the contract, changing only the price of the sand accord- 
ing to the place wherc the beton is wanting. 


SroxE per eubie metre. 


No. 46,—.dshler for the two viadncts over No. 7 aud 
No. 8, and the bridge No. 12 over the Breche. 

Stone at the quarry of St. Maximin, including the use 
of tools, and profit of eontractor 


Loading and carriage, average distance 21 kilometres 


No. 47.—Viaducts 27 and 28. 
Stone at the quarry of St. Maximin 
Loading and carriage, average distance 37 kilometres 


No. 48.—To be nsed between transverse section No. 1 
and 330 
Stone (Vergellé) at the quarry at Mello 
Loading and carriage, average distance 24 hilomctres 


No. 49.—To be used between 1 and 330. 
Stone at the quarry La Gache 
Loading and earriage, average distance 10 kilometres 


No. 50.— Between tł and 330 (Vergelé.) 
Stone at the quarry La Gaehe c 
Loading and carriage, as in preceding - 


No. 51.—Same between 330 and 490. 
Stone at the quarry, as tast us 
Carriage, &c., average distance 25 kilometres oe 


No, 52.— Between transverse sections 330 and 490. 
Stone at the quarry Blancfosse 
Loading and carriage, average distance 12 kilometres 


No. 53.— Between transverse section. 190 and 581. 
Stone at the quarry l'aloise ot be 


Jf Pe 


Ce Sy Ge 
” op ch 
nw 


1i: 


12: 


30° 


30: 


38:80 


19:10 


21:17 


20:12 


16:67 


12-34 


[2 
a 


68° 


34° 


il 
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Jre 

Loading and cariiage, average distance 10 kilometres l5: 
No. 54.— Between transverse section 330 aud 490. 

Large hard stone for aude at the quarry 

Blancfosse ab us 30 

Loading and earriage, as in ‘No. SPA. aa UE 
No. 55.—Betwcen transverse section 330 and 490. 

Stone for foundations at the quarry Gannes : 20: 

Loading and carriage, average distanee 14 kilometres 6 
No. 56.— Between transverse seetivn 1 and 80. 

Hard rubbte stone, at the quarry Bethenconstcl .. 2° 

Loading and carriage, average distance of 35002, &c. 4 
No. 57.— Between transverse seetion 80 and 330. 

Hard rubble stone, at tbe quarry Agnetz 1-75 

Loading and carriage, average distance of 8 hilometres, 

&e. ac 50 as og 6: 
No. 58 — Between transverse sections 330 and 190. 

Hard rubble stone, at the quarries Blancfosse Z: 

Carriage, average distance 12 kilometres, &c. ad 8:80 
No. 59.— Between transverse sections 490 and 581. 

lard rubbie stone, at tlie qnarries Faloise - 2°50 

Carriage, average distance 10 kilometres, &e. 2e 7:50 
No. 60,—1lard rubble stone, from between transverse 

section 215 and 390. . 

llard rubble stone, at tbe quarries St. Just ao 2:00 

Carriage, average distance 4 kilometres, &c. 4°50 
No. 61.— Between transverse sections 490 and 581. 

Hard rubble stone, at the qnarries Bimont án 2:00 

Carriage, average distance 10 kilometres ao 7:08 

Masonry. 

The price of stone for ashler in the following items, 
No. 62 to 69 is ealeulated from the priees No. 46 to 51, 

with *16 or near 4 added for waste. 
No. 62.—For the viaducts No. 7 and 8, and the bridge. 

1:16 of stone, St. Maximin, at 55 fr. (No. 16) 63:80 

0:11 of mortar, at 19:10 fr. (No. 41) .. 55 2:10 

Labour, includiog nse of tools and profits 9:50 
No. 63.—The viaduets No. 27 and 28. 

1:16 of stone, St. Maximin, at 68 fr. Of 47.) 78:88 

0-11 of mortar, at 21:17 fr. (No. se 2°33 

Labour, &e., as No. 62 9°50 
No. 64.—Between transverse seetion No. 1 and 330. 

1:16 pf stone (Vergelé) Mello, at 34 fr. (No. 48) . 3944 

0-11 of mortar, at 20:1 t (No. 4] aud Re 2:22 

Labour, &e. as No. 62. .. "e 9:50 
No. 65,—Betwecn transverse sections 1 and 330. 

1:16 of stone (roche) La Gaelic, at 44 fr. "Que x 51:04 

Mortar and labour as No. 61 5 1172 
No. 66.— Between transverse section 1 and 330. 

1:16 of stone, La Gaehe, at 26 fr. UNE 20) i 30°16 

Mortar and labour as 64 5G 1172 
No. 67.—Between transverse section 330 aud 190. 

1:16 of stone, Blancfosse, at 47 fr. (No. 52) 50 54°52 

0:11 of mortar, at 20:12 (No. 43) ^ 221 

Labour, &c. as 62 vs 9:50 
No. 68.— Between transverse section 490 aud 581. 

1:16 of stone, Faloise, at 45 fr. (No. 53) 59 52:20 

Mortar and labour as 67 (No. 43) 58 11°71 
No. 69.— Between transverse section 330 and 490. 

1:16 of stone (Vergelé) from La Gache, at 37 fr. po 51) 42:92 

Mortar and labour as 67 oo 4 11-71 


Masonry, with the beds and joints worked fair, per eubie metre, 


No. 70.—Between transverse section 1 and 330. 
Stone, (La Gache,) &e. (No. 65) - 
Additional dressing alt tlie beds and joints l5 


26: 


10-80 


10: 


6:50 


9-08 


75:40 


9071 


51:16 


62:76 


41-88 


66:23 


63:91 


54°63 


240 
HP Ch 
Use of tools 41; 56 T 150 
16:50 
Profit zs; +e oe oe 1:65 
18:15 18:15 
No. 71.—Between transverse section 330 and 490. 
Stone of Gaunes, &c., as No. 66 B 4188 
Dressing the beds aad joints, includiog nse of tools, 
profit of contractor an ee ac 30-00 
No. 72.— Trausverse sections 480 and 581. 
Stone of Faloise, &c., No. 68 50 63°91 
Additional dressing all the beds and joints, including 
use of tools, profit, &c.  ... Gd T 1s 
No. 73.—Between transverse sections 330 and 490, 
Ashler stone, mortar, lahour, (Blancfosse) &c. as 67 66°23 
Dressing all the beds and joints, profit, &c. ác 23:00 
RussiF Masoneay per cubic metre. 
The following prices of stone in articles Nos. 74 to 79 
it will be seen are calculated em the prices of stone de- 
tailed in Nos. 56 to 61, aud 4! added for waste. 
No. 74.—Between transverse. etes land 80. 
1:10 of rubble stone (Bethenconstel) at 6* (No. 56) 6.60 
0-333 of mortar, at 19:10 (No. 41) .. ae 6°33 
Labour, use of tools, and profit on M. 3°50 
No. 75.——Between transverse sections 80 and 330. 
1:10 of rubble (Agnetz) at 7:75 (No. 57) ks 8:53 
0:333 of mortar, at 20-14 (No. 41.) .. e" 671 
Lahour, &c. Ts 5 Ae 3°50 
No. 76.—Between transverse sections 330 and 490. 
1:10 of rubble (Blancfosse) at 10°80 (No. 58) .. 11:88 
Mortar, labour, &c. Gc Be do 10 21 
No. 77.—Between transverse sections 330 and 190. 
1:10 of rubble (St. Just) at 6°50 (No. 60) ab 2:15 
Mortar, labour, &c., as 75 ae ne 10:21 
No. 78.— Between transverse sections 190 and 581. 
1:10 of rubble (Faloise) at 10 (No. 59) es Hn 
Mortar, labour, &c. (No. 75) E. 5d 10:21 
No. 79.— Between transverse sections 190 and 581. 
1:10 of rubble stones ( Bimont) at 9:08 (No. 61) .. 9°99 
Mortar, labour, &c. as No. 75 As So 10:27 


1f the ruhble masonry be hammer dressed add pcr 

cubic metre on Nos. 74 to 79 ee m a 
No. 80.—Dry rubble work, per c.i. 

Stone rubble from Bcthenconstel quarries, including 45; for waste, 

no labour, see No. 74, hetween transverse sections, Nos. 1 and 80 


Ditto Agnetz oc 80 and 330 
Ditto Blancfosse ee 330 and 490 
Ditto St. Just pb 330 and 490 
Ditto Taloise oo 490 and 581 
Ditto Bimont 490 and 581 


To the above price add for labour, tools, protils, &c. si 
No. 8].—Ladour, per superficial metre. 

Dressing of asbler (hard stone) from the quarries of St. Maxi- 

min, on the face and beds, including pointing, use of tools and 


profit +e .. ee an 

Ditto, Mello quarries 66 56 da aS 

Ditto, from the quarry of Blancfossc .. ac ae 
Ditto Faloise 5c 


Xo. 82.—Pick-dressing rubble including pointing, use of tools, 
profit, &c. viz. 


For rubble stone from La Gache, Mello we cc 
Ditto Blancfosse E vs 
Ditto Faloise — .. 


No. 83.—Rough hammer dressing of rubble (de roche) including 
pointing, profits, &c. m 
Ditto, for the rubble from the quarries of Blancfosse, St. Just 
and Faloise .. 

No. 8t.—When the rubble i is ; merely dressed and the pointing is 
not included, 0-25 will he deducted from the last two prices. 


Stone Pavina, per superficial metre, of the usual paving stones 
split in two, imbedded in hydraulic mortar. 


No. 89,—Ten paving stones of tbe usual form, including waste, at 
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din 8 


50:91 


71°88 


73°91 


9123 


16:43 


18°74 


22-09 


17:36 


21:2] 


[Jurv, 


fr. Ga fu fg 


349:39 the thousand (No. 17) +e oc 3:49 
0:05 of mortar at 20:12 (No. 43) o5 1:01 
Splitting the paving stones, dressing them, and forming 
ihe basement, &c. oc oe ES 1:35 
— 5°85 
No. $6.— Bank or mound with covered draias for embanked roads, 
profits, &c. per lineal metre 55 3:00 
No. 87.—Curb stones for footways, including dressing, carriage, 
and mortar, per lineal metre, of stone from St. Maximin s. Sie 
Ditto .. oe La Gaclie sa dE 
Ditto 56 36 Blancfosse - 9 
Ditto 50 56 Faloise ao 8 
Stone ron MacanaMwisED Roaps. 
No. 88.—0One metre of rubble stones, average price .. 8°35 
Carriage, labour, tools, profits, &c. — .. o3 0:95 
Per superficial metre E 5o S E 9:30 
Brickwork, per cubic meire. 
No. 89.— Betwecn transverse sections 330 and 581. 
720 bricks at 41-50 the thousand ab 20-88 
0:22 of mortar at 20°12 (No. 43) .. . 5:03 
Labour, iucluding pointing, use of tools, profits, E 11:50 
4641 
No. 90.— Pulling down old structures of stone, clearing the site, 
carriage to thc average distance of 100 metres, aud carrying 
away the rubbish, per cubic metre .. oe 5 
No. 91.—Ditto where the building is of rubble masonry 3 
No. 92.—Corering arches, &c. with a layer of “ mortar of beton z 
per superficial metre. 
0-05 metre of bcton at 16:67 (detail No. 44) - 0-83 
0:03 of “sand beton " at 12:34 (No. 45) 58 0:37 
Labour, sprcading evenly each layer, use of tools, profit 
included m T 5o 69 1:50 
— 2:70 


ASPHALTE, per superficial melre. 


No. 93.—For covering arches with a layer 0:01 m. in thickness — 6* 
No. 94.—Ditto for footways, the thickness being 0:015 m. iuclud- 
5 


ing profits, &c. 5o 79 
No. 95.—Fencing 1:30 m. high, per lineal metre, con- 

sisting of posts, rails, and iron wirc, labour iacluded 140 

Profit 35 m e 0:14 

— 154 

No. 96.—Caulking, per lineal metre, the cradle scrving as coffer- 

dam, including e &c. mm ES 0:60 
No. 97.— Pitching, per superficial metre... 1:50 
No. 98.— Tarpauling, of bituminous cloth, the thickness of the 

coating being 0-0065 m., per superficial melre 163 

No. 99.— Resinons composition (^ galipot ") consistiag of one part 

of grease with 23 of resin, per kilogramme 0°75 
No. 100.—Ditto per square metre, including labour ‘and one kilo- 

gramme of “ galipot” — .. 0:95 
No. 101.— Painting in three coats for all colours, ‘on wood and 

iron, per superficial metre 5o af 1:20 


N.B. The first coat on iron to be ia red lead. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
February 28.— The Presiprnt in the Chair.—( Continued.) 


« Account of the Victoria. Bridge, erected across the river Wear, on the 
line of the Durham Junction Railway.” By David Bremner, Associate 
Inst, C. E. 


The district through which the Durham Junction Railway passes, for the 
purpose of completing the connexion hetween the city of Durham, with the 
towns of Newcastle, South Shields, and Sunderland, is extensively under- 
miaed hy coal-workings, and great caution was requisite iu the selection of a 
spot which suited the level of the railway, and whcre a foundation could be 
formed sufficiently sound to support such a structure as the bridge described 
in the paper. The advice of Messrs. Walker and Burges was therefore 
sought by Mr. Harrison, the engiaeer of the linc, and their design was 
adopted; hut subsequently scveral alterations were made, either to favour 
the locality or from motives of economy. 

The bridge is 810 feet 9 inches long, and 21 fect wide, between the para- 
pets. lt is, with the exception of the quoins of the main arches, built of 
freestone, from the Peusher quarries; there are three semicircnlar arches, of 
144 fect, 100 feet, and 60 feet span respectively, a centre arch of 160 feet 
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span, with a radius of 72 feet, and three arches of 20 feet span each at 
either end, forming the abutments. The main pier is founded upon rock, 
24 feet beneath the bed of the river; and the height from the fonndation to 
the top of the parapet is 156 feet 6 inches; the under side of the main arch, 
at the crown, is thus 121 feet 9 inches above the level of the sea. 

The paper describes at length the nature of the building materials em- 
ployed, the dressing of the stones, the composition of the mortar, the ge- 
neral detail and dimensions of the construction, the centering of the arches, 
with the precautions used ia striking thein, and gives a very full account of 
the travelling and other cranes employed in the construction; these are 
stated to have been very efficient. The north arch, of 100 feet span, con- 
taining about 980 tons of stone, was entirely turned with two of the cranes, 
in 28 hours, giving an average weight of 173 tons of stone laid by each 
crane per hour. 

The perseverance and practical skill of Messrs. Gibb, of Aberdeen, the 
contractors, are particularly mentioned, as the difficulties attcading the get- 
ting down the foundations, especially that of the main pier, were very great, 
and reqnired all their talent and energy. The detail is given of the precau- 
tions taken with the coffer-dam, in which at one period a steam-engine of 
20 H.P., working two pumps of 18 inches diameter each, was insufficient to 
keep down the water, and it became necessary to drive a range of sheet 
piling all ronnd withinside the dam, before the leakage through the bad 
strata above the rock could he stopped. 

By caleulation it appears, that the pressure on the foundations of the 
highest pier in the hridge is about 37 tons on each square foot, exclusive of 
the additional weight of the passing coal-trains, which frequently weigh 120 
tops each. 

The bridge was commenced on the 17th of March, 1836, and was finished 
on the 28th of June, 1838, occupying about 714 working days, and cost, 
with the extra works, nearly £40,000. 

The paper is illustrated by three drawings, showing a plan and elevation 
of the bridge in several stages of its construction, and when completed; 
the details of the centres, hoists, and cranes, the coffer-dam, cogine, pumps, 
and of the foundations of the whole structure. 

Mr. Vignoles had examined the bridge very minutely, and had been much 
struck with the excellence of the workmanship, which was quite in accor- 
dance with the beauty and simplicity of the original design; it was an ex- 
traordinary example of care and atteution on the part of the contractors, 
and did infinite credit to all engaged in it; yet with all this, it had cost less, 
in proportion to its dimensions, than any similar structure in this country. 

The President observed, that the structure first proposed was to have been 
of cast iron, but when he and his partner, Mr. Burges, were consulted, they 
advised the employment of the freestone from the adjoining quarries, on 
Lord Londonderry’s estate, and they furnished a design, based upon that of 
Trajan’s bridge, at Alcantara, which was adapted by the directors; bnt sub- 
sequently an alteration was made, by introducing three small arches in each 
abutment, which, in his opinion, had injured the desigo; that was the ex- 
tent of his connexion with the bridge; the merit of the construction must 
be given to the engineer and the contractors, and he must corroborate the 
statement of the superior manner in which the work had been executed. 
The bridge had been placed nearly at the spot marked out by Mr. Telford, 
for the Great North Road to cross the Wear, and as the railway would now 
form part of the line between Newcastle and Darlington, Mr. Telford’s plan 
would be virtually executed, although with the difference of substituting a 
railway for a turnpike road. 


** Description of the American engine * Philadelphia, made by Mr. Narris 
of Philadelphia, Narth America, for the Birmingham and Gloucester Rail- 
way.” By G. D. Bishopp; communicated by Captain W. S. Moorsom, 
Assoc, Inst. C. E. 


The engine described in the paper, was made in the year 1810, and has 
been in regular work for upwards of two years as an assistant engine upon 
the Lickey inclined plane, which rises at an angle of 1 in 373, and is 2 miles 
4 chains long. Its construction is what is termed a “ bogie ” engine, having 
a fonr-wheeled truck, to support one end of the boiler, while the other end 
rests upon the driving wheels, It has outside cylinders, inclined so as to 
clear the bogie wheels, over which they are placed, and it has inside 
framing. 

The boiler is cylindrical, 9 feet long and 3 feet 4 inches diameter, of 
plates $-inch thick. The fire-box attached to it has three of its sides square, 
aud the front semicirenlar, with a spherical dome on the top, and the area of 
the fire-grate about 10 sqnare feet; it was originally constructed of iron, 
with water spaces 23 inches wide, the crown being supported by stay bars in 
the usual manner; but it was destroyed in ahout eight months, and has been 
replaced by a copper fire-box, of plates -inch thick, with a tube plate $-inch 
in thickness. The tnhes are 94 in number, 8 feet 11 inches long, and 2 
inches diameter outside; they were originally of copper, hut were replaced 
by brass tubes when the new fire-hox was fixed. Midway between the two 
end plates, is a third plate through which the tubes pass, so as to serve as a 
support, and to prevent them from sinking in the middle. The total internal 
area of the tubes is 404 square feet. The chimney is 133 inches diameter 
internally, hy 13 feet 10 inches high from the rails, and has not any damper. 
The framing is entirely of wrought iron, with the axle guides, &c., forged 
upon it, The “ bogie” frame is also of wrought iron; it is attached to the 
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smoke-box by a centre pin, and is carried by two pair of wheels, 2 feet 
6 inches diameter, made of cast iron, chilled, and without tires, The dri- 
ving wheels are 4 feet diameter, also nf cast iron, but with wrought iron 
tires; they are firmly fixed upon a straight axle, as the cylinders are ontside. 
The cylinders are 124 inches dinmcter inside, with a length of stroke of 20 
inches. 

Minute dimensions are given of the steam passage and valves (the “lead” 
of which is 1-inch, and to the eduction pipe ncarly 1-inch, the motion of the 
slide extendiog 1,2,-inch on either side of the centre line); the steam 
chests, the regulator, the gearing, and feed-pumps, and all the other parts of 
the engine and connexions. 

The general summary of the work done (the details of which are in the 
archives of the Institution of Civil Engineers) ? shows that with a maximum 
load of 8 wagons and 20 inen, making a weight of 533 tons behind the 
tender, the engine ascended the Lickey inclined plane at a speed of be- 
tween 8 and 9 miles per hour. That with 6 wagons, or 39} tons, the 
speed was between 10 and 11 miles per honr; that with 5 wagons, or 33 
tons, the speed increased to between 12 and 15 miles per hour, and that in 
assisting the ordinary trains, with 7 passenger carriages, the usual speed 
has been 133 miles per hour. "There are three engines of this class kept at 
the Lickey inclined plane for assisting the trains in their ascent, but one is 
generally found sufficient for the daily service. 

The communication is illustrated by seven drawings of the engine and its 
details of construction, which have been communicated throngh Captain W. 
S. Moorsom, Assoc. Inst. C. E. 

Captain Moorsom, in answer to questions from members, explained that— 

Miles. Chains. 
The length of the Lickey incline, rising l in 374,5, was 2 4 
The bank engine ran out from its house at the foot of 


the incline, at each trip, for a length of . . . . . 14 
And continued running at the head of the train after 

surmounting the incline, for about . . . o . + 23 
Thus giving au actual length on the ascent of . . . 2 41 


And as the same distance was covered in returning, the length of each trip, 
was rather more than 5 miles. This was exclusive of some occasional pi- 
loting and train trips, which were, however, included in the general state- 
ment of expenses. 

fhe account of the entire expense of the bank engine establishment was 
made np of—1°, The wages of the drivers and firemen; 2°, Cost of coke, 
oil and tallow; 3°, Repairs, including wages and materials ; 4°, Depreciation 
of stock, stated at the end of each half-year; 5°, General charges, com- 
prising wages of pumpers, cokemen, cleaners and labourers; cost of fire- 
wood, hose-pipes, cotton waste, and all other stores; salaries of snperin- 
tendents, clerks, foremen, time-keepers, and store-keepers ; and the premium 
paid to the men for saving the coke. 

The cost of working the incline plane was therefore, for each half-year 
euding— 


31st December, | 30th June, 31st December, | 
= 1844. — | 1849. — | 1842, | 
£. * d. | & 19 9 5 5 
Wages cc 4 5 1329 70100 95 9 10 117 14 8 
Coke. 4 4 2 Gos 324 13 62 | 19111 43 165 19 04 
Oil and Tallow . . Zoe l en oW 1718 6 
\Repairs . - « . 215 1 0 260 3 8 | 92 (p 
|General Charges. 237 19 7200180503915 207, 76 6 11 
| 98910 4 | 668 2 0 | 470 6 0 
Depreciation of Stock | 99 0 0 [Nb EM 89 16 0 
Total boo 3 | 1088 10 4 668 2 0 | 560 2 0 
Trips run . ee 1242 1276 1320 
[Miles run D. 4a 6210 6380 6600 
Cost per mile run— 
list. Exclusive of 5 T 5 T 4 2 
depreciation . i les 
B cc an 3 6 0 0 1 8 
preciation . . 


The engines have been improved by the alterations made since their aj- 
rival in England. These changes chiefly consisted in suppressing the tender, 
and placing the receptacle for water and coke upon the boiler of the engine, 
and in using the waste steam to heat the water; these had increased the 
efficiency of the machine, and caused a considerable economy of fnel. All 
the other changes were of minor importance, and had been chiefly suggested 


1 * Account of a Series of Experiments on Locomotive Engines, &c.," by 
Capt. Moorsom, with Supplement, read April 7, 1810. Minutes of Proceed- 


ings, page 45. 
E ^ 25s, 114d, per ton. 


27s, per ton, 3226s, 4d, per ton. 
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by the exigencies of the peculiar locality where the engine worked. The 
economical working of the engine was due partly to the attentioo and skill 
of ihe driver, who had become better acquainted with the capabilities of the 
machine, had a hetter knowledge nf the locality, and was stimulated by a 
preminm upon the saving of coke and other stores consumed, but was prin- 
cipally to be attributed 1o the judicious alterations that had been made in 
the construction. There had not been any reduction of the men's wages. 
The usual pressure of steam was between 60 Ih. and 66 Ih. per square inch. 
The weights of the trains varied considerably; they rarely consisted of less 
than three carriages; the heaviest he remembered weighed 93 tons, exclusive 
of the weight of the two engines, which were employed to convey it up the 
incline. He had not made any accurate experiments, as to the amount of 
slipping of the wheels upon the rails, hut with the ordinary traffic he did 
not believe that any practical loss was occasioned hy it. 

Mr. M‘Connell stated that the pressure of steam in the boiler of the Ame- 
rican engine, when the experiments were tried, was more than 701b. per 
square inch; the spring balance was screwed down to 651b. pressure, and 
as owing to the rednced speed of the engine, the steam was geuerated faster 
than it could he consumed hy the cylinders, and thrown uif by the safety 
valves, the pressure continued inereasing. It shonld be understood that 
Bury's engine, alluded to in the experiments, was intended rather for con- 
veying trains at higher velocities, than for mounting the incline with a heavy 
load, it was therefore lahouring under a disadvantage. The steam ports in 
the American engine were very large, and althongh steam was thereby wasted, 
that arrangement was of material assistance, in the peculiar duty for which 
the machine was intended. 

Mr. Braithwaite ohserved, that the qnantity of cohe consumed appeared 
to exceed materially that npon other railways; he understood that an engine 
recently constructed by Messrs. Rennie used about 18 lb. per mile, and that 
on the Liverpool and Manchester line, the avcrage consumption was 16 Ib. 
per mile. 1t appeared to him that the real questions were, the absolute duty 
performed with a given quantity of fuel, and at what cost ? anid also whether 
the greater adhesion of the driving wheels was due to the weight imposed 
npon the engine, hy fixing the water tank upon the hoiler, and the coke 
hoxes upon the foot-plate, after suppressing the tender. 

Mr. M‘Connell replied that the peculiar duty of these bank engines re- 
quired the steam to he kept up for about 16 hours daily, during which pe- 
riod they made eiglit trips, amounting in the whole to ahout 10 miles, of 
which, during 20 miles only actual duty was performed, so that the greatcr 
portion af the coke was consumed while the engines were at rest. When 
they were running with Inggage trains on the line tlie quantity of coke con- 
sumed was very small. The difference of cost, in consequence of the various 
alterations, and the improved mode of working the engine, was very great. 
In January 1812, the cost per trip on the incline was 17s. 5d., but in Jan- 
nary 1813, it only amounted to 7s. 13d. 

The average weight of the luggage trains was about 60 tons; two assist- 
ant engines were used for heavy trains, merely as a precautian, in case of the 
wheels slipping; ntherwise one of the “ Bogie” engincs could perform the 


duty alone, as with the passenger trains, which were always conveyed up | 


by the bank engine alone. 

Captain Moorsom said that the main question arising from this investi- 
gation, was by what systetu stcep gradients could be worked with the great- 
est efficiency, security, and economy; he wonld, however, in the present 
case suppose the twn former positions to be equal in both cases, and would 
inquire only into the economy. 

lt appeared from the returns of the Londnu and Birmingham Railway 
Company, that the annual cost of working the Euston Square incline plane, 
which was 13 mile long, with an average angle of 1 in 98, with stationary 
power and an endless rope, was— 


In 1810 gs £2150 
1841 s 1376 
1842 Z 1215 


On tlie Edinburgh and Glasgow Railway, the expenditure upon the Glas- 
gow incline, which was abont one mile in length, at an inclination of 1 in 12, 
also with stationary power, was £1516 in 1812. He had understood (but 
he could not produce authority for his statement) that, on the Grcat Western 
Railway, the cost of working the Box tunnel! ineline alone, was, in 1841, 
about £3500; and in 1842 it had heen reduced to nearly £2500; that was 
worked by locomntive power. Taking into cnnsideration the number and 
weight of the trains, their speed, and the relative length and the angle of 
the inclines, he believed that the Enston Square incline might he said to 
perform ahout half as mueli work as that on the Lickey. 

Mr. M'Connell presented drawings of the locomotive after being altered, 
of the deiaching catch, and of the improved brake. After detailing some 
important alterations made by him in the valves, as well as the substitution 
of a different description of fire-bars and fire-frame, under an arrangement 
hy which a considerable saving had been effected in the consumptian of fuel, 
he stated that, far several reasons, but chiefly to increase the adhesion of 
the driving wheels of the engine, the tender had heen suppressed, and a 
large tank constructed to he carried on the boiler of the engine. It was 
made of the hest plate iron, }-inch thick; its length was 8 feet 9 inches, 
breadth 3 feet 5 inches, depth 3 feet at the sides, and 1 foot 11 inches at the 
centre; the bottom was made to fit the form of the bniler, and was bedded 
upon a coating of thick felt; it was held in its place by four wraught-iron 
straps passing round the boiler. Advantage had been taken of the waste 
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| steam, by introducing a copper pipe from the top of the fire-box dome, into 


1 


the upper part of the tank, carrying it, to and fro, from one end to the 
other, with an open extremity to allow the escape of the steam into the 
water; this pipe was furnished with a stop-ecock; in addition to this a num- 
her of pipes were introduced from the smoke-box into the tank, by which 
arrangement, the water in the tank was maintained at the boiling tempera- 
ture, previous to being pumped into the boiler, which, in addition to the 
saving of fuel, proved advantageous in diminishing the leakage and breakage 
of the tubes and stays, arisiog from the sudden contraction by pumping in 
cold water, when the steam was shut off while descending the incline. The 
tank contained upwards of 100 gallons of water, a quantity snfficient for the 
engine over 18 miles, and goods’ trains had been taken the whole length of 
the line (53 miles) by these engines with safety and economy. The supply 
of coke was carried in sheet-iron boxes, each containing about 40 Ib. weight, 
and of a size to fit the fire-door of the hoiler, ranged on platforins on each 
side of the foot-plate, which platforms were fitted with hoxes, to hold the 
necessary tools required for the engines. 

Mr. M‘Connell then described a powerful and eflicient deseription of brake, 
which he had constructed to act upon the driving wheels, it was so arranged 
that the whole weight of the fire-box end of the engine could be thrown on 
the wheel tires; one brake had heen found quite suflicient to stnp the engine 
on any part of the incline; from their position they were very easily brought 
into action; the end working upon the fore part of the wheel, was connected 
to a stud made fast to the framing of the engine; the other end was worked 
by a screw 13 of an inch in diameter, passing through a bracket fixed on the 
hoiler, which served as a nut. The main spring-plate of the brake was ren- 
dered flexible hy the wood blocks being in short segments, thus enabling 
their entire surface to be brought into close contact with the periphery of 
the wbeel. 

A new form of catch, employed for detaching the engine from the train, 
was described, it was stated to he managed with facility, and at the same 
time was perfectly secure. The principal advantages of these engines were, 
he believed, the economy in the consumption of fnel, and the increased ad- 
hesion of the driving wheels (the weight upon them being upwards of 10 
tons, thus rendering the engine more effective in drawing heavy loads). The 
expenses of repairs had also heen much decreased hy the improvements sug- 
gested by practice. 

The following statement showed the comparative consumption of coke at 
different periods, viz. :— 


Por six months ending June 1841, — 92:11 Th, of coke per mile run. 
in January 1842, 86 - 
3 June ^ 1812, 53:33 5 
is Jannary 1848, — 43:2 ix 


March 7.—The PiksinkNT in the Chair. 


lis Royal Mighness Prince Albert was elected hy acclamation an honorary 
member, 

* On The causes af the unexpected breakage of the Journals of Railway 
ticles ; and ou the means of preventing such accidents by observing the law 
af continuity in their construction.” By Willian John Macquorn Rankine, 
Assoc. Inst. C. E. 


The paper commences by stating that the unexpected fractare of originally 
good asles, after running tor several years, without any appearance of mui- 
soundness, must he caused by a gradual deterioration in the course nf work- 
ing; that with respect to the nature and cause of this deterioration, nothing 
but hypotheses have hitherto heen given; the most accepted reason being, 
that the fihrons texture of malleable iron assumes gradually a crystallized 
structure, which heing weaker in a longitudinal direction, gives way under a 
shock that the same iron when in its fibrons state wonld lave sustained 
withont injury. 

The author contends that it is dificult to prove that au axle which, when 
broken, shall be found of a crystallized texture, may not have heen so origi- 
ually at the point of fracture, althongh at other parts the texture may have 
been fibrous. 

Ife then proceeds to show that a gradual deterioration takes place in axles 
without their losing the fibrous texture, and that it docs not arise from the 
cause to which it is usually attribnted. From among a large collection of 
faggoted axles which had broken after running between two and four years, 
five specimens were selected, of which drawings are given, representing the 
exact appearance of the metal at the point of fracture, which in each case 
occurred at the re-entering angle, where the journal joined the body. The 
fractures appear to have commenced with a smooth, regularly-formed, minute 
fissure, extending all round the neck of the journal, and penetrating on an 
average to a depth of half an inch. They would appear to have gradually 
penetrated from the surface towards the centre, in such a manner that the 
hroken end of the journal was convex, and nccessarily the hody of thc axle 
was concave, until the thickness of sound iron in the centre became insutli- 
cient to support the shocks to which it was exposed. Ju all the specimens 
the iron remained fibrous; proving that no material change had taken place 
in its strncture. 

The author then praceeds to argue, that the breaking uf these axles was 
owing to a tendency of the ahrupt change in thickness where the journal 
met the shoulder, to increase the effect of shocks at that point; that owing 
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to the method of manufacture the fibres did not follow the surface of thc 
shoulder, but that they penetrated straight into the body of the axle; that 
the power of a fibre to resist a shock being in the compound ratia of its 
strength and extensibility, that portion of it which is within the mass of the 
body of the axle will have less elasticity than that in the journal, and it is 
probable ihat the fibres give way at the shoulder on account of their elastic 
play heing suddenly arrested at that point. This he contends would account 
for the direction of the fissure being inward towards tlie body of the axle, 
so that the surface of the fracture was always convex in that direction. It 
js therefore proposed, in manufacturing axles, to form the journals with a 
large curve in the shoulder, before going to the lathe, so that the fibre shall 
be continuous tbroughout; ihe increased action at the shoulder would thns 
be made efficient in adding strength to the fibres without impeding their 
elasticity. Several axles having one end manufactured in this manner, and 
the other by the ordinary method, were broken: the former resisted from 
five to eight blows of a hammer, while the latter were invariably broken by 
one blow. The vibratory action to which axles are subjected is then con- 
sidered, and it is contended, that at the place where there is an ahrupt 
change in the extent of the oscillations of the molecules of the iron, these 
molecules must necessarily be more easily torn asunder; and that in the im- 
proved form of journals, as the power of resisting shocks is increased by the 
continuity of the superficial fibres, so is the destructive action of the vibra- 
tory movement preveuted by the continuity of form. 

The paper is illustrated by five drawings, showing the section of the jour- 
nals of broken axles, and their appearance at the moment of fracture. 

Remarks.—Mr. York agreed with Mr. Rankine in several points, and 
stated, that since the last meeting he had made a series of experiments, 
which confirmed his opinion relative to the vibration in solid railway axles 
being arrested when the wheels were keyed on tight. In all such cases, 
where the vibration was checked, fracture would, he contended, be more 
likely to ensue, but with hollow axles there was very little difference of 
sound when struck, and no diminution of strength after keying on the 
wheels; this ha attributed to the regular distribution of the molecules in the 
metal of the hollow cylinder. 

Mr. Parkes coincided with Mr. York's opinion, and he believed that hollow 
axles would eventually supersede solid ones, particularly if they had suffi- 
cient rigidity for resisting flexure. Their faculty of transmitting vihration 
more readily was in their favour; it was well understood that in pieces of 
ordnance and musket barrels great regularitv of proportion in the metal was 
requisite, in order to insure the equal transmission of the vibration, caused 
by the sudden expansion of the metal at the moment of the explosion, and 
unless the vibration was regular the barrel would burst or the ball would not 
be correctly delivered. 

Mr. Greener, of Newcastle, among other experiments, > turned the outside 
of a musket barrel to a correct taper, and fixed tight upon it at given inter- 
vals several rings of lead 2 inches in thickness; on firing a charge of 4 
drachms of powder he found that all the rings were loosened and had all 
expanded regularly in their diameter. It was a well-known fact that cannon 
seldom or never burst from continuous firing; such accidents, unless they 
arose from peculiar circumstances, generally occurred in consequence either 
of inequality in the nature of the metal or irregularity in its distribution; to 
the latter cause must be attributed the bursting of the “ Mortier monstre," 
before Antwerp, and of a large gun which was proved at Deal some time 
since; this latter gun burst at the third discharge, after delivering the ball 
better than on either of the previous discharges; it was evident that the 
fracture did not occur under the explosion of the powder, but on the re- 
entering of the air into the mouth of the gun after the discharge, and also 
because the thickness of metal was not well-proportioned, whereby the vi- 
bration was unduly checked, the cohesion of the molecules of the metal was 
destroyed, and the gun fell into several pieces, without any of them being 
projected, as they would have been by the usual effect of an explosive force. 

The most practical millwrights were well aware of the superiority of 
hollow shafts, and they were frequently used, as ther were more easily kept 
coo] than solid ones, especially at high velocities, when shafts were peculiarly 
liable to injury from percnssive force or from a series of recurring vibrations. 


March 14.— The Prestpent in ihe Chair. 


“ Description of a method of layiny down Railway Curves on the ground.” 
By William John Macquorn Rankine, Assoc. Inst. C. E. 


The method described in the paper depends on the well-known principle, 
that the angle subtended at any point of the circumference of a circle, by a 
given arc of that circle, is eqnal to half of the angle subtended at the centre 
by the same arc. The points which must be ascertained beforehand are the 
same as in every other method of laying dawn curves, namely,—the radius; 
the number of degrees, minutes, and seconds in the entire arc of the curve: 
and the length of the two equal tangents; either of which three quantities 
can be calculated from the other two. The commencement of the curve A, 
its termination B, and the intersection of the two tangents D, are to be 
marked on the ground as usual. It is supposed that the centre line of the 
railway is marked by stakes driven at equal distances—say of 100 feet. Let 


3 Greener “On the Gun,” p.157: and “On the Science of Gunnery,” 
p. 242, 
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E represent the last stake in the portion of the line immediately preceding 
the curve, the distance A F from the commencement of the curve to the first 
stake in it will be the difference between 100 feet and EA. The angle at 
the circumference subtended by the arc AF must be calculated, and a deli- 
cate theodolite having been planted at A, this angle is to be laid off from 
the taogent. The telescope will then point in the proper direction for the 
first stake in the curve, and its proper distance from A being set off by meang 
of the chain, its pasition will be determined at once. The angles at the cir- 
cumference subtended by A F+100 ft., A F+200ft., 4 F+300 ft, A F+ 
400 ft., &c., being also calculated, and laid off in succession, will respectively 
give the proper direction for the ensuing stakes G, H, 1, &c., which are at the 
same time to be placed successively at uniform distances of 100 ft. by ineans 
of the chain. It is scarcely necessary to observe, that the difference het ween 
an arc of 100 ft. and its chord, on any curve which usually occurs on rail- 
ways, is too small to cause any perceptible error in practice, even in a very 
long distance; but should curves occur of unusually short radii, it is easy to 
calculate the proper chord, and set it off from cach stake to the next, instead 
of 100 ft., the length of the arc. When the inequalities of the ground prevent 
a distant view from any three stations to lay down the entire curve from them, 
any stake which has already been placed in a commanding position will answer 
as a station for the theodolite. By this methnd the operation of laying 
down a circular curve of any radius is made exactly analogous to that of 
laying down a straight line with the assistance of the telescopic sights of a 
theodolite. It is siated that by this method the curve is laid down with 
accuracy at the first operation ; that any accidental error in the position of a 
single stake, affects that stake only ; and it has been fonnd in practice that 
the progressively increasing errors of the old method are entirely avoided. 

Kemarks,—Mr. Gravatt observed that a well-made theodolite* was a con- 
venient instruinent for setting out curves for railways, and that it had been 
used by him and his assistants for this purpose for several years. The com- 
mon theodolite was not, however, in practice universally applicable without 
some farther contrivances for accommodating it to this peculiar service. He 
stated that the circular arc (used, he believed, almost universally on railways) 
was not the true curve for a line of rails; as might be proved by considering 
that a straight line of road required both rails ta be at the same level, when 
viewed in the cross section, whilst on a curved road the outside rail required 
to he raised, in order to resist the tendency of the engine and carriages to fly 
off the rails in going round the curve. Where a straight line was joined on 
to a circular arc, the before-mentioned condition would require an instan- 
taneous and vertical rise of one of the rails, which was a condition that conld 
not be fulfilled. In curves of contrary flexure, if composed of circular arcs, 
the difficulty was increased; for the outer rail, which ought to be the high- 
est, suddenly became the inner and the lowest, so that an instantaneous ele- 
vation of one rail, and a corresponding depression of the other was required ; 
if the curves were of the same radius, the alteration would be of double the 
extent to that required when passing on to the same arc from a straight line. 
Therefore as the outside rail must be in all cases the highest, the cirenlar 
arc, which required the manifestly false condition of an instantaneous ele- 
vation, could not be the true curve. He had several years since demon- 
strated that the true curve was one, which commenced with an infinite ra- 
dius, decreased in a regular manner, in advancing on the curve, when the 
radius might be constant for some time, and then increased again to infinity, 
before it joined either a straight line or another curve of contrary flexure. 
He had fixed upon the elastic curve, which complied with all the conditions 
required, but other curves were also applicable. His late assistant, Mr. W. 
Froude, had found that ares of a cubic parabola, whilst they complied with 
the necessary conditions, were extremely convenient in practice; the equa- 
tion and its fluxious, or differential co-efficients, being very simple and easy 
of application. Mr. Fraude had also applied other properties of that curve, 
so that, with the assistance of a few calculated tables, the process of setting 
out a true curve was rendered as easy in practice as setting out a circular 
arc. With any curve there was considerable practical difficulty in finding 
the direction of the tangents, the radii of curvature, and the position of the 
curves upon the ground. Mr. Gravatt used what he termed a skeleton plan, 
of several stakes driven inta the ground nearly in the course of the intended 
line, expressing their pasition by columns of figures with reference to two 
co-ordinates ; thus obtaining a numerical accuracy far greater than that of 
any drawn plan. By using a table of sines and co-sines, a few hours’ calcn- 
lation would save many days' labour in the field, besides ensuring an aceuracy 
not otherwise to be obtained. 


ON Horse Power. 


“ Results of the application of Horse Power to raising Water from the 
working shafts at Sattwood Tunnet, on the South-Eastern Railway, in 1842." 
By Frederick William Simms, M. Inst. C. E. 


This tuanel is driven in the middle bed of the lower green sand, between 
which and the surface of tlie ground is interposed only the upper bed of the 
same stratum; but in siuking the eleven shafts for the work, it was found 
that at the level of the top of the tunnel the ground assumed the character 
of a quick sand, saturated with water, in such quantity that it cauld not be 
reduced by manual labour. Under these circumstances horse gins were 
erected for drawing the water by barrels, containing 100 gallons each, weigh- 
ing when full about 1310 lbs. 

The engineer's intention was to drive simultaneously from these shafts, in 
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the direction of the tunnel, an adit or heading, to carry off the water; bnt 
the earth, which was sand mixed with fine particles of blue clay, was so 
filled with water as to become a mass of semi-fluid mud, great exertions were 
therefore necessary to overcome the water, without erectiog pumps. At 
first this was accomplished by making each horse work for 12 hours, and 
then for 8 hours per day, allowing one hour for food and rest; as the water 
increased it hecame necessary to work night and day, and the time of each 
horse's working was reduced generally to 6 hours, and sometimes to 3 hours. 
As all the horses were hired at the rate of 7s. per day, the author, who had 
the direction of the works, ordered a daily register to he kept of the actual 
work done by each horse, for the double purpose of ascertaining whether 
they all performed their duty, and also hoping to collect a body of facts 
relative to horse power which might he useful hereafter. This detailed 
register, which was kept by Mr. P. N. Brockedon, is appended to the com- 
munication. 

The author gives as a proposition, “That the proper estimate of horse 
power, would he that which measures the weight that a horse would draw 
up out of a well; the avimal acting by a horizontal line of traction turned 
into the vertical direction by a simple pulley, whose friction should he re- 
duced as much as possible." He states that the manner ia which the work 
was performed necessarily approached very nearly to these conditions; aod 
after giving the principal dimensions of the horse gins, he analyzes each set 
of experiments, and by taking the mean of those against which no objections 
conld be urged, he arrives at the following results :— 


The Power of a Morse working for 8 hours — 23,112 lb. raised 1 ft. high in 
one minute. 


Ditto e 6 , =24,360 ,, ditto. 
Ditto » 41, =27,056 ,, ditto. 
Ditto An 3 , 232243, ditto. 


Of these results he thinks the experiments for 6 hours and for 3 hours 
alone shonld be adopted as practical guides, all the others being in some de- 
gree objectionable, 

_ Asa means of comparison, the following tahle of estimates of horse power 
is given :— 


Pounds raised | lonrs of 
Authority. 
I 


Name. l foot high in ais 
a minute. Work. 
! i 
| UEM c 
Boulton and Watt ..| 33,000 g o paneas qa mi 
vol. ii. p. 145. 
Tredgotd — .. Bc 27,500 8 Tredgold on Railroads,| 
p. 69. 
Desagulier .. 44,000 8 
Ditto 27,500 Not stated. | 
Sauveur e| 34,020 8 Dr. Gregory's Ma- 
Moore, fnr Society of | i4 thematics for Prac- 
Arts Se 21,120 Not stated. | tical Men, p. 183. | 
Smeaton 22,000 Not stated. | 


| 

These are much bigher results than the average of his experiments, and 
would more nearly accord with the extremes obtained by him; but under 
such excessive fatigue the horses were speedily exhausted, and died rapidly. 
Nearly one hundred horses were employed,® they were of good quality, their 
average height was 15 hands } inch, and their weight about 103 cwt., aad 
they cost from 207. to 407, cach. They had as much corn as they could eat, 
and were well attended to. 

The total quantity of work done by the horses, and its cost, vas as under: 


Registered quantity of water drawa 104 feet, the average 


height, 28,220,800 gallons . 5o — 128,505 tons 
Ditto, earth 3,500 yards, 1 ton 6 cwt. per yard.. = 4,550 
Total weight drawn to the surface 133,955 


Total cost of liorse labour, including a boy to drive each 
horse Ag Sc cg c o6 
Or, 2-85 pence per ton, the average height of 104 feet 
As soon as the adit was driven, all the water was carried off by it, and the 
works are stated to he perfectly dry. 


Remarks.—Mr. Palmer said, it should be understood, that in stating 
33,000 Ih. raised one foot high in a minute, as the measure of the power of 
a horse, Boulton and Watt had not intended to fix that as the average work 
which horses were capable of performing: they had taken the highest re- 
sults of duty performed by powerful horses, in order to convince the pur- 
chasers of their steam-engines that they received all that had been coa- 
tracted fur. !le had made some experiments on the amount of work per- 
formed by horses tracking boats on canals: on the upper end of the mast of 
the hoat a pulley was hung; over this the the towing rope was passed, with 


$ The horses were supplied by Mr. Richard Lewis, Folkestone, Kent. 
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the means of suspending to its extremity given weights, so as exactly to 
balance the power exerted by the horse. The results arrived at by these 
means were so various, that he could not deduce any average conclusions ; 
as the power exerted varied between 30 lb. and 1201b., the power diminish- 
ing as the speed was increased: he thought that 22 miles was too high an 
average estimate, and that it should not exceed 2 mites per hour. 


Mr. Field remarked that ia all estimates of horse power. the speed was 
considered to be at an average of 23 miles per hour, and all experiments 
were reduced to that standard. 


Mr. Hawkins said, that some years siuce, he had made numerous inquiries 
respecting the work done by horses in drawing upon cominon turnpike roads, 
aad found, that four good horses could draw an ordinary stage coach, with 
its complement of passengers, 8 miles a-day at the rate of 10 miles an hour; 
that if they ran stages of 10 miles in the hour, the horses must rest one 
day in each week: that good horses, so worked, would last oaly five years, 
each horse drawing about half a ton; he had been informed by wagoners, 


that good horses would walk, at the rate of 25 miles per hour, for twelve 
hours out of the twenty-four, making 30 miles a-day, and that they would 
continue to do such work, day by day, each horse drawing one too, for many 
years, provided they had been worked hard when young. 


Mr. Gravatt observed, that although there might exist some hesitation in 
receiviog these results of work actually performed, as a general measure of 
horse's power, yet as engineers frequently required to know what could be 
performed by horses, when employed for short periods, in works of haste or 
difficulty, he thought that the experiments were useful, aod would form good 
data for reference. lle was sorry to observe that in too many cases, an idea 
was prevalent, that it was cheaper to work a small stock of horses to death, 
than to keep a large number and to work them fairly ; the results which he 
had been enabled to arrive at, were perhaps not a fair value of a horse's 
work, contianed for any length of time, at the best rate of economy, for 
both the contractor and the employer. 


The President helieved that however, in cases of emergency, which he al- 
lowed did occur in engineering works, the forced system of labour men- 
tioned by Mr. Gravatt might be tolerated, he was convinced that it was aot 
the most economical, but on the contrary, bumanity aad economy would be 
found to go hand in hand. tt would be desirable to know the average speed 
at which the different rates of work had been performed; this was essential 
in order to found any calculation upon the results given, Coach proprietors 
calculated that, at a speed of 10 miles per hour, a horse was required for 
every mile going and returning, so that one horse was kept for every mile 
of road. Now supposing a four-horse coach, with an average load, to weigh 
2 tons, the load for each horse was 10 cwt.; whereas in the case of a horse 
drawing a cart, the gross load frequently amouated to 2 tons, but the speed 
was reduced to 24 miles per hour, at which pace he conceived that 16 miles 
per day might be considered a fair day's work ; this thercfore was double the 
distance with four times the load, or eight times the coach-work, but with a 
heavier horse. The law that the quantity of work done, was as the square 
root of the velocity, or, as the cube root of the velocity, ia equal times, was 
contined to work upon canals, or bodies moving through water. 


Mr. Renoie had tried some experiments on the force of traction of the 
bnats on the Grand Junction Canal. The towing rope was attached to a 
dynamometer which had previously been tested hy weights. The horse, al- 
though urged at first starting, was afterwards allowed to fall iato his natural 
speed, which was 21 miles per hour on the average of 20 miles. The maxi- 
mum speed was 4 miles, nad the minimum 2 miles per hour. The dynamo- 
meter indicated aa average of 1801b., which was capable of overcoming the 
resistance of the loaded barge of 25 tons, heing in the ratio of 1:500. The 
weight of the horse was about 11 cwt. He had also tried many experiments 
upon a fast boat lent to him in 1833 by the late Colonel Page. These ex- 
periments were principally made in order to ascertain the comparative re- 
sistance of vessels moving through water at different velocities, and the 
Grand Junction Canal afforded a convenient opportunity of undertaking 


them. The hoat was 70 feet in length, 4 feet in hreadth, and drew 9 inches 

of water. The traction indicated by the dynamometer the following re- 
sistance : 

Miles per hour. Ib. Miles per hour. lb. 

At 2i the resistance was 20 At 6 the resistance was 97 to 214 

3 T 27 i E 250 

33 " 30 8 T 336 

4 a 50 9:69 E "n 

4$ i 60 10 » 375 

5 m 70 to 75 11] m 392 

Average... T. 1990 


Two horses were employed in these 
experiments. 


One horse was cmployed in thesc 
experiments. 


Stakes were fixed near the margio of the canal, so as to ascertain the rise 
and fall of the wave caused by the boat in passing; and it was observed that 
when the boat passed with a velocity of from 4 to 6 miles per hour, the rise 
of the wave was 5 inches, and the fall 5 inches, making a wave of 10 inches 
in depth; and when the velocity was 113 miles, the rise was reduced to 23 
inches, and the fall to 23 inches. Great difference cxisted ia the power of 
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horses, their weights, and structure; and the large dray horses used hy 
Messrs. Barclay, Perkins, and Co. did a fnll average duty as assumed by 
Coulton and Watt; but considering the average power of strong and of weak 
animals, he had adopted 22,000 Ib. raised 1 foot high as the standard; much 
however depended on the nature of the work performed. 


Mr. Charles Wood remarked that although, on an emergency, it might be 
necessary to work horses to the extent which had been mentioncd, it had 
always heen found more economical to feed them well, and not unduly to 
force the speed, the weight drawn, or the hours of labour. By the recorded 
experiments on ploughing, which were tried at Lord Ducie’s aud by Mr. 
Pusey, it was shown that any increase of speed diminished the amount of 
work done, in a greater ratio than it was affected by an increase of ihe load. 
In drawing toads the weight of the animal was a point of considerable im- 
portance; and when extra exertion and muscular action were required, the 
nearer horses approached to “‘thorongh bred,” the greater was the result. 


Mr. Davidson gave the following statement of the work performed by a 
London brewer’s horse per day; the cost of feed and of wear and tear per 
horse per annum, being derived from actual experience among a large number 
of horses at Messrs. Truman, Hanbury, and Co.’s brewery. The feed, &c., 
is supposed to have cost the same per quarter, per truss, &c. each year. 


| 


: Lb. weight | Average Ib. | Diiference 
E: cet eis Cu Cost or fc ER I 
- |62 mls. per| drawn 13 | 5 horse, ditto 
SECUS P Bere) horse re- toiles | pag hought 
de Per turning per| per horse erannum.| 20 told | 
gy: | day. per day. P “| per annam, 
b. j b i | aeaa A 
1835 9148 1716 9422280743052 2771010050 821 
1336 5072 1707 3389 | 4316 6| 918 0 
18377 se =e B6 | ae 5c 
1838 5057 1698 3377 |4118 0| 915 9 
1839 5287 1740 3513 ,42 911 cog 3 
18408 5786 1820 $800 «| 4611 7) 71711 | 
1841 9311 1750 3530 45 0 1 j 10 16 11 | 
1842 5263 1740 3501 Leg p E S o 
eee ee — 
Total | 36,924 12,171 54,545 309 19 5 | 68 3 11 
Average | 
for seven = 
years | 5275 1738 3906 | 44 5 7 9 14 10 
nearly. | 
| | | 


Mr. Horne stated that Messrs. Tredwell had a contract on the Sonth- 
Eastern Railway, near where Mr. Simms’ experiments were made; they had 
upwards of 100 horses, whpse average cost was about 307; they were 
worked 10 hours per day, and were well fed, so that their value was but 
little reduced, and they were eventually sold for nearly the same prices as 
they originally cost. These contractors had about 400 horses on the South- 
ampton Railway, which cost them about 257. each. The same course of not 
over-working, and feeding them well, was pursued from motives of economy; 
and they found it answer. It was Mr. Jackson's practice to keep so many 
horses for his work as not to be under the necessity of working them more 
than 10 hours per day: he gave to each a peck of corn a-day; hy this 
means he has heen able to keep up their value. On the Chester and Crewe 
Railway he had about 300 horses at work, and towards the end of the con- 
tract, owing to circumstances over which he had no control, he was obliged 
to work them 14 or 15 hours per day; and in the course of fonr months 
horses that had been worth 257. were so rednced as not to be valued at 
above 7. He is a great advocate for steady work and good keep. On the 
Tame Valley Canal there had been sometimes between 300 and 400 horses, 
but as the wark was nearly finished many had been sold. Those snb-con- 
tractors who had kept a sufficient number of horses for the work, so as not 
to have them in harness more than 12 hours per day, had realized nearly the 
same prices they had given for them in the first instance. The horses he- 
longing to Mr. Edwards, the sub-contractor for the excavation of Newton 
Hill, and those of Mr. W. Tredwell, sub-contractor for the Friar Park Farm 
cuttings, were purchased from the same parties at prices varying from 20/7, 
to 352, The former had been acting on the principle of getting out of the 
horses all he could, working them frequently 15 and 16 hours at a time; 
and the consequence was, that all his stock was in bad condition, and he 
would be glad to get G2. or 72, a-piece for them. On the other hand, Mr. 
W. Tredwell, who was an excellent horse-master, and who did not work his 
horses beyond their strength, would be able to sell them for about as much 
as he gave for them—indeed he had done so already for those that he had 


. ^ In 1837 a disease was prevalent among the horses ; therefore that year 
is omitted. 

* Fewer horses were bought during the year 1840; the old horses were 
Letter fed, and harder worked, 
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parted with. llaving been a good many yeara ia the service of the late Mr. 
McIntosh, Mr. Horne could state that it never was his system tu over-work 
his horses. lt did sometimes happen that there was no alternative, but the 
deviation from the regular rule in every instance showed that his system was 
founded on right principles. The over-worked horses were most liable to 
disease, and the time lost by illness formed an important item ; whereaa 
there were plenty of instances in which horses that had worked their regular 
10 hours per day, and had been properly fed, had worked for five or six 
years without losing a single day by illness, On the whole, lie felt convinced 
that, both on the acore of humanity and economy, the horse was the more 
valuable servant when treated with kindness. 


Mr. Beardmpre said that a case had occurred in a work near Plymouth 
which he believed would give the fair value of the work actually performed 
daily by a horse for a considerable period. A quarry wagon, weighing 2} 
tons, carrying au average load of stone of 53 tons, was drawn by one horse 
along a railway 960 feet in length, 260 feet of it being level and the remain- 
ing 700 feet having an inclination of 1 in 138 ; during 48 working days the 
number of trips was 1,302, or an average of 27:1 trips each day; the time 
of performing each trip was 4 minntes, or at a speed vf 2:72 miles per hour ; 
and the total weight drawn, inclnding that of the wagons, was 23,959,600 Ib. 
Repeated experiments proved, that upon the incline of 1 in 138, the wagons 
in their ordinary working state would just remain stationary, the friction 
was therefore assumed to be 16:2 lb. per ton; by calculation it was found 
that the horse raised 39,320 lb. I foot high per minute during the eight 
working hours each day, the useful effect, or net amonnt of stone carried, 
being 21,738 lb, raised 1 foot per minute. This difference hetween the work 
done and the useful effect, arose from the necessary strength and weight of 
the wagons. The animal employed was a common Devonshire cart-horse, 
eight years old, 15 hands high, and weighed 10$ cwt.; he continued doing 
the same work throughout a whole summer, remaining in good condition; 
but a lighter horse was found unequal to it. 


“ Description of Lieutenant D. Rankine's Spring Contractor." By Wm. 


John Maequorn Rankine, Assoc. Inst. C. E. 


This paper describes a contrivance for suiting tbe action of the springs of 
railway carriages to variable leads, so as to give the proper ease of motion 
to a carriage when heavily laden, and at the same time to be sufficiently 
flexible for light loads. Its effect is to make the strength and stiffness of 
the spring increase in proportion to the load placed upon it. Each extremity 
of the spring, instead of supporting a shackle or roller, as in the usnal con- 
struction, carries a small convex plate of cast iron. The form and position 
of this plate are so adjusted, that when the carriage is unloaded, it bears on 
the extreme end of the spring, thus allpwing it to exert the greatest amount 
of flexibility ; but as the plate is convex, the more the load increases, and 
the further the ends of the spring descend, the nearer does the point of 
bearing of the plate upon the spring approach to the centre or fulcrum, so 
that the convex plate or contractor tends to diminish the virtual length of 
the spring in proportion to the load, the result of which is to increase the 
strength of the spring, in the inverse ratio of its virtnal length, and its stiff- 
ness in the inverse ratio of the cube of the same quantity. The author then 
gives, in a tabular form, the details and the results of somc experiments 
made on springs of this description, which are similar to those now in nse 
on the Edinburgh and Dalkeith Railway. The springs were 4 feet long, each 
consisting of ten plates, each 4 inch thick, and 23 inches broad. The con- 
tractors were cast with a radius of 12} inches, and so constructed as not to 
act until the load on each spring exceeded 10 cwt., and with a load of 
30 cwt. they should have contracted the distance between the bearing points 
to 3 feet 4 inches instead of 4 feet; by this means the strength of the spring 
was increased in the ratio of 6 to 5, and its stiffness in the ratio of 216 to 
125.2 The advantages stated to be derived from the use of these springs on 
the Edinburgh and Dalkeith Railway, and other lines, are, that they atford 
the same ease pf motion to a single passenger as to 40 or 50 in one carriage ; 
they save wear both nf carriages and railway track; they produce the 
strength and stiffness requisite for the maximum load with less weight of 
metal; they are not more expensive than rollers; and they are not offensive 
in appearance, indeed they would not be observed unless they were pointed 
out. 


: Tue Presipent’s CONVFRSATIONE. 


Mr. Walker, the President of the Institute of Civil Engincers, gave his 
annual conversationé, at his residence in Great George Street, Westminster, 
on Friday 16th, and Saturday 17th ult., extending it to 1wo evenings instcad 
of one, as hitherto, in consequence of the crowded state of the rooms last 
year, and with his usual liberality to afford his numerons guests ample op- 
portunity to examine the works of art and science distributed throughout 


9 Since this communication was made, contractors of greater length and 
increased radins of curvature have been applied, so as to produce a contrac- 
tion of 6 inches at each en ot the spring when fully loaded, which increases 
the strength in the ratio uf 4:3, and the stiffness in that of 64:27. The de- 
tails of the constiuction of these contractors, with a drawing of them, as 
applied to the springs of the carriages on the Mdinburgh and Dalkeith Rail- 
way, are given in the addendum to the original paper. 
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his spacious suite of rooms. On the former evening about 300 persons at- 
tended, and on the latter a hrilliant company assembled, comprising the 
most distinguished persons for rank in science or the fine arts, who all ap- 
peared to feel the hospitality and attention of the worthy host, who attended 
hy Mr. Manby, the Secretary of the Institution, received the visitors on ar- 
riving, and directed their attention to tlie numerous models and works of 
art. The upper room was lighted by gas chandeliers, the burners of which 
were enclosed in glass globes, on Professor Faraday’s ventilating principle, 
(ante p. 106.) 

Seon after 9 o’clock on Saturday Evening, H. R. H. Prince Albert arrived, 
attended by Sir E. Bowater. The President escorted his distinguished guest 
through the principal rooms, explaining all the objects of note, and then, as 
H. R. Highness appeared so much interested as to intend seeing every thing, 
the Secretary attended to afford any explanation which might be needed. 
H. R. Highness, who has recently become an honorary member of the In- 
stitution of Civil Engineers, remained nearly an hour in the rooms, and won 
the good fceling of all, by his affability ; on leaving, he expressed himself 
highly gratified hy the reception he had experienced from the President and 
his guests. 

The Duke of Wellington arrived immediately after H. R. Highness’ de- 
parture, and went the circuit of the rooms, making his usual prompt and sa- 
gacious remarks. 

Among the distinguished visitors we noticed particuiarly the Dukes of 
Wellington aud Buccleuch, the Marquis of Northampton, the Earls of Devon, 
Lincoln and Courtenay, Lords Lovelace, Blayney, Lowther and Blantyre; 
Hon. C. Wood, M.P., Hon. W. B. Baring, M.P., and numerous members of 
Parliament, Eugineers, Architects and Professors, and several eminent fo- 
reigners. 

Our limits will not permit us to notice everything, but we must select a 
few of the most interesting objects. In the principal room was a marble 
group by Bailey, of great simplicity and beauty, some good sketches by 
Stanfield, Oliver, Stephanoff, Ilarding, and Kendrick. Scanlan contributed 
some sporting and military subjects in his usual happy style; sewe fine 
bronzes from Devile’s collection ; and in all the rooms were to be scen some 
exquisite specimens of wood carving from Rogers of Great Newport Street. 
The Bank machine for weighing sovereigns, invented by Mr. Cotton, the 
governor of the Bank of England; its actinn was explained by Mr. W. 
Miller, who has charge of it at the Bank: its delicacy and precision appeared 
to be fully appreciated. Casts of figures and husts by Bailey, Park and 
Behnes. Two busts of Mr. Field the eminent engincer and Mr. Davison, of 
Belfast, by Mr. Jones, were particularly noticed, on account of their faithful 
similitude to the originals, as well as the artistical feeling they exhibited. 
It is to be regretted that Mr. Jones docs not convert his enginecr's office in 
Cannon Row into a stndio, aud adopt the carcer of sculptor nnd modeller, 
which he bas so auspiciously commenced, and for which his versatility of 
talent appears sn peculiarly to have fitted him. The Duke of Wellington 
with his usual discernment, made many enquiries about t he artist, and ap- 
peared much struck on learning that he was an amateur. There was an ex- 
cellent medallion of Sir Isambard Bruncl, by Warrington; Salter contributed 
some architectural modcls. Mr. Dent’s chrenometers, and Professor Wheat- 
stone’s galvanic engine occupied the room immediately preceding that in 
which the mechanical mndels were placed; and here we can scarcely pretend 
to particularise from “ embarras de richesses." The splendid model of the 
Great Britain iron steam ship, 320 feet long, now building at Bristol, occu- 
pied the centre table; around it were grouped Cooke's electro telegraph at 
work, conveying messages; Whitworth’s street sweeping machine; Palmer's 
corrugated cast iron reofs for ship bnilding sheds; Tweeddale brick and tile 
machines; Rennie’s heautiful hoat the Mermaid; Clark’s miscr for sinking 
wells; the Jacquard loom worked and explained, in his usual able manner, 
by Mr. Cowper; Fairbairn'a models of marine steam engines; a planing ma- 
chine by the Butterley fron Company, cutting Iron with Mr. Babbage’s in- 
genious tool-holders; Mr. Smith's (Deanston) mule jenny, for cotton apin- 
ning; tools from Mr. Holtzapifel; models of bridges from Mr. Green of 
Newcastle, and Mr. Coulthard; an ingenious bnt simple model for mea- 
suring water on a large scale by Albano, adopted at Lombardy; cases of 
specimens of Minton'a beautiful eocaustic tiles. We cannot enumerate 
more although scarcely half through our list. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


On THE PRINCIPLES OF ÁRCHITECTURE AS LAID DOWN RY VITRUVIUS. 
Bv W. W. Pocock, B.A., &c., Associate. 


Abstract of a Paper read March 6, 1843. 


Virnovius begins his Grst chapter by considering architeeture as a 
science, embracing theoretical and practical knowledge, to the latter of 
which he devotes the last part of his Ist, and the whole of his 2nd, 7th, 
and 8th books. 1n his 2nd chapter he treats of it as an art of design, pr the 
ratiocinatio artis, as he elsewhere calls it, nnd lays down the principles by 
which every architectural composition ahould be tested, and in the 3rd he 
adverts to the opus or mechanical execntion of the design. 

The 2nd chapter, which forms the immediate subject of this paper, has 
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been a stumbliog-block tu commentators and translators mere perhaps than 
any other part of his writings. Barbaro, Scamozzi, Philander, Poleni, Perrault, 
Orsini, Jean Martin, Newton, and Gwilt, have all fallen into errors more or 
less gross in their comments and translations. Nor is this to be wondered 
at, considering the ambiguity of his style arising from the abstract manner 
in which he treats his subject, and the little koowledge we possess of the 
terms of art and modes of stndy of the ancients. The principles of compo- 
sition which he would have us ever keep in mind in the formation of a 
design are six—ordination, disposition, eurithm, symmetry, decor, and 
distribution. 

Ordination he defines as “the adjustment of the sizes of the several parts 
to their uses, and to the general scale of the bnilding "—/* Ordinatio est 
modica membrorum operis, commoditas separatim, wuniverseque propor- 
tionis ad sommetriam comparatio." 

Perrault and Newton have quite altered this part of the text of their 
author, the former confessedly and without authority ; whilst Martin, 
Galiani, Sir H. Wotten and others have heen at a loss to comprehend what 
ordinotio meant, though it evidently stands for that principle of our art 
which teaches us to give to the parts of our designs their appropriate size; 
for instance, to the several apartments suficient area for the purposes to 
which they are dedicated, without making them disproportionately large for 
the rest of the structure; it requires us to give to our doorways, corridors, 
stairs, &c., suficient width for the number of persons likely to frequent them ; 
to our windows size sufficient for thc due supply of light ; to our supports 
anfficient but not excessive thickness or strength, &c. &c. 

Disposition, or 5:a6e-i:s, he defines as “a couvenient collocation of the 
parts, and a desirable effect in the composition (putting together) of the work 
with respect to quality." As then ordination proportions their sizes, so 
disposition arranges them with reference hoth to their use (apta collocatio), 
and the general effect of the composition. 

Eurithm, Vitruvius says it is '* a sightly appcarance, and a suitable look in 
the composing of members, (i. e. forming them out of their simple elements,) 
and is secured when the members are of a height suitable to their width, and 
of a breadth proportioned to their length, and, in short, when all things ac- 
cord to their own proportion;" omnia respondeant sue symmetrie. “So 
symmetry," he adds, “ is a proper concord of the members of the work itself, 
and the accordance of any given one of the several parts to the appearance 
of the gencral form." 

Eurithm then regards the ratios or relations of the dimensions of any 
single member, and symmetry the relations of one member io another, or of 
any given dimension of one meinber to the corresponding dimension of 
another. Proportion is therefore of two kinds according to Vitruvius, viz. : 
eurithmic and symmetric—a distinction lost sight of by all his aunotators, 
The former exists hetween the height of a column and its diameter; the 
latter hetween the height of the column and the height of the entablature, 
and also between the diameter of the coluwn and the width of the inter- 
column. Eurithmic proportion obtains between the width and height of a 
door or of a window, symmetric between the door as a whole and the window 
as a whole, and bctween the widths and the heights respectively. 

Decor-consistency or propriety, he defines as “a correct aspect of a work 
composed of parts, approved with reference to precedent or authority, and ia 
threefold, as it relates to statio (8ega ricuo) custom or natnre. The first 
translated “ station,” * circumstance," “stanza,” * abitazione," '* situation 
d'un-lieu," “etat des choses," “ statuo," by Newton, Gwilt, Barbaro, Orsini, 
Martin, Perrault and Galiani respectively is exemplified, when temples to 
Minerva, Mara, Ilercules, &c., are exceuted in the Doric order as suited to 
their stern attributes, and shrines to Flora, Venna, &c., in the Corinthian 
style to accord with the tender and delicate natures of these latter divinities. 
Conventional propriety, he says, forbids the infringement pf usages approved 
in all ages, for instance the introdnction of triglyphs iuto any other order 
but the Doric, or of Dentile into this. 

Distribution, his sixth and last principle, he explains as “an advantageous 
dispensation of the moterials and site, and a careful and rational regard to 
economy.” As a further explication of his meaning, he adds the Greek 
term orxovouia as a translation of distributio, a word more nearly equivalent 
to “ atewardship," than to any other expression in onr language. From this 
we may understand that it is the province of architecture under this nspect 
to furnish all the reqnisite parts of the design withont lavish expenditure, 
bnt in such manner and measure as may be best afforded by the circum- 
atances of the case. 

These then are the principles of architectural composition which Vitruvius 
laya down. Ordination, by which the parts are made of a size appropriate 
to their use; disposition, by which they are placed in convenient and effec- 
tive collocation; Eurithm, or the due proportion of the parts, each in itself ; 
symmetry or unity of proportion between all the parts and the whole; pro- 
priety, or consistency and distribution or economical provision of all the es- 
sential requisites. 

In this analysis we scarcely know which to admire most, its completeness 
and neatness, or the beautifully natural and correct order in which the ele- 
ments are exhibited. No part is defieient—none redundant. Were ordina- 
tion neglected, the parts would be some too small for their destined uses, and 
others equally too large ; in other words, the utility of the structure destroyed 
hy this one defect ; without attention to distribution, it will he rendered 
equally nseless by the inconvenient arrangement of the whole, whilst a dis- 
regard to cither enrithm symmetry or decor will render it displeasing alike 
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to the observant eye, and the contemplative mind. The apartments though 
of sufficient area, might be toa low or too long for their width to be elegant 
or noble, though sufficient light were obtained it might find its way through 
very ill-proportioned wiudows ; the entraace though wide enough, might be 
inelegautly low or absurdly high ; the vestibule though lurge enough for 
mere use and appropriately situate, might not be in keepiug w'th the spacious 
saloons. Yes, a design though correct in all the above particulars, might 
prove tobe abuudantly too expensive far execution, or when executed, use- 
less; becnuse, fnrsooth ! there was no staircase to the upper floors ; or, if a 
palace, no state rooms in which to hold the levees. / ; 
That design, however, which gives appropriate size to all its parts justly 
assauges them, preserves the beauties of eurithmic and symmetric propor- 
tion without outragiug propriety ; incurring irrational expeaditure, or amitt- 
ing any of the essential features, is as excellent as the rules nf art cau make 
it, and requires ouly a due infusion of natural talent or genius to reuder it 
erfect. 
n Wheace it follows that the text of Vitruvius in this part, at least, is not 
as Shultz aud others, his lickspittles, have called it, * sophistical twaddle put 
together by an ignorant compiler, but a beautifully periect, concise, and 
coasistaut explication of the subject iu all the views in whicl: it can be re- 
garded, and worthy of our highest admiration. 


THE NATIONAL ADVANTAGES OF FRESCO PAINTING. 
Abstract of a Paper by Jamrs THomson, Fellow. 


The Institute has been already favoured with two very interesting papers 
on the subject of Fresco painting. One by Mr. Parris (Journal, vol. 5. p. 95.) 
conveying many useful suggestions on the practical working of it ; the pre- 
paratiou of the ground or plaster best adapted to the purpose, and the 
colours of which the chemical properties alone will combine with the mate- 
rial, without risk to the artist who uses them. Another by Mr. Severn 
(Journal, vol. 5., p. 188 & 310), setting forth in most animatiug terms the 
works of the Italian masters. No sooner was the art of Fresco painting thus 
introduced, than Mr. Thomson was led to consider the importance of it to 
architecture iu particular—to the art in general, and as he was prepared to 
show, to the na/ion at large. He thus continues :—First, its advantages to 
architecture in particular. In this a great and primary benefit is, that it 
applies itself to those broad spaces of the interiors of buildiugs, which, if 
decorated in any other way, either become monotonous, or (if not mono- 
tonous) too laboured and costly to be often indulged in: and secondly, 
to supplant the meretricious style of mudern decorations. At preseut em- 
bracing these two objects—the filling up of the internal surfaces of huildiug, 
and the exclusion of details that are foreign to the edifice—I would observe : 
That the simplicity and purity of fresco painting demand the sober dig- 
nity of architectural forms aud proportions, and would bc utterly at variance 
with the tawdry petehwork of every day practice. To place a fresco of 
Michael Augelo's, Raffaele, or A. Del Sarto, in a modern gilded frame work, 
would at once exhibit the impertinence of such an association; and there are 
Special reasaus for this. The superior /ransparency of fresco pictures causes 
them to reflect light, while oil paintings absorb it; and agaia, the farmer in 
which, simple colours aud grand outlines only are admissible, cau dis- 
pense with such accessions, while the other by its extremes of depth 
(amounting frequently to blackness) and high lights, introduced at pleasure, 
requires the aid of some such boundary. A gilt framework is almost 
indispensable to an oil picture—while to a fresco (on account of its own 
brilliancy) it is not only unnecessary, but almost injurious. Y shall illustrate 
this, by quotiug examples well known to all who have visited the continent. 
In three of the most admirable works of the Italian school—and each of 
them by masters of rival excellence, Michael Angelo, Raffaele, aud Guido— 
scarce auy gilding has been employed. For instance, in the ceiliug of the 
Sistine Chapel; the ceiling of the Faruasine Palace; and the “Aurora” in the 
Ruspigliose Palace at Rome: in neither of these do we find gildiug to be much 
if at all existing. But there are other points to establish the affinity of fresco 
painting to architecture, aud it is to be found in the necessary proportions of 
parts to each other, so that they may not ouly be good in themselves, but as 
integral parts of a uniform whole. To explain this, we must now refer to 
the labours of another great painter, A. Carracci, and place his great work at 
the Farnese Palace, beside the still greater production to which I have before 
alluded, the ceiling of the Sistine Chapel. In the former will he found that 
however bold and versatile are the decorations, there is an absolute want of 
subordination of purts to each other; the oblong forms (intended to be prin- 
cipal) are nearly equalled by the square ones—and the square compartments 
are almost overpowered by the medallions. There is a atruggle ns it were 
for preponderance, even the figures coutained in each of the latter panels 
appear to occupy a secondary place. Now let us turn to the Sistine Chapel. 
We here find all the parts, whether panels, pilasters, or figures, to subserve 
the principal objects. Were are the Prophets seated on pedestals in sober 
majesty, and they are surrounded by figures in every variety of attitude— 
and such attitude indicative of some important office—yet all contributing 
hy their subordination to the dignity of the sacred seers. The side com- 
partments are here decidedly lesg than the ceutral, and the medallions are 
comparatively small. And then how charmingly does the artist'a eye direct 
the alusiou. Some of the figures are 12 feet high, others not more than 3 
feet, and though close beside each other, no coufusion results. One is 
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turned into bronze, another into stone, and the third represents life; but 
the artist had yet another and another handmaid—perspective aud forestiorten- 
iug, 2 brauch of perspective, and aerial perspective. But if in point of henuty 
fresco painting stande uurivalled, what shall we say of its duruhility? It 
has been urged that the damp air of this country is unfavourable to it, that 
our walls steaming with condensed vapours would anon cause the labours of 
the artist to suffer damage and ultimately disappear. Now what have we to 
oppose to this? If fresco was like stucco painting, the ubjection would 
hold—the latter lies upon the surface; but as the former is indurated, aud 
becomes a part of the material of the stucco itself, we kuow that is liahie 
to no such contingency, but that on the contrary it is tlie most lasting of 
any style of paiuting whatever except it be enamel. We will prove this by 
past experience aud analogy. True it is that the c/imo/e of Italy will afford 
us no criterion—but its fafalities will. 

We are all more or less acquainted with the elegant frescos of Pompeii. 
These delicate productious arc, we know, after a lapse of more than 1800 
years, preserved to us in all their pristine fresnuess; now, it cannot be urged 
that their buried state was favourable to them, or if it cculd, it would be 
to establish another advautage over oil painting. What pictures in oil, 
whether on canvass or copper, could have stood the test which they have? 

The most important division of the subject, is—the economy of Fresco 
painting as compared with the present waste by gildiug. Adam Smith, 
in his * Wealth of Nations, says, “In the manufactories of Birmingham 
alone, the quantity of gold aod silver aunually emploved in gildiug aud 
platiog, and thereby disqualified from ever afterwards appearing iu tbe shape 
of those metals, is said to amount to more thau £50,000 sterling. 

It is not here intended to object to the judicious use of gold, but to 
the abuse of it; uor either to the cost of gilding, but to the actual 
waste by gilding plaster aud composition, and every description of worthless 
material. But, lest it should be supposed that the withdrawal of gilding 
from our iuteriors should have the effect of throwing large number of work- 
men out of employ, Mr. Thomson proceeded to show that it would be the 
sure means of giving occupation to huudreds aud thousands that now seek in 
vain for it. The moment the use of gilding is restricted, increased aid of 
ornamental painting will be required, and the art of Polychromy will be 
revived ; aud it will, also, require further aid from the carvers, aud same- 
times the chasers. Mr. Thomson then proceeded to make aome reniarks on 
the vast quantity of gold used for gilding, and the uumber of hands engaged. 
andthe cost. He then explained by what means fresco should be advanced, 

* The first legitimate aource," observed Mr. Thomson, “ appears to me 
to be in our churches, because the taleut of our countrymen could not be 
hetter engaged than in the suitable advancement of their Christian temples. 
The next source that suggests itself for the promotion of fresco paintiag is, 
our Art Unious. They cannot, indeed, draw lots for frescos before they 
exist; nor cau they be ready made as easel pictures for enmpetition, but 
they can do this : they can give encouragement to that lofty branch of art 
which is capable of being trausferred to fresco by engravinga, duplicates of 
which are secured to the candidates. The third, and not the least import. 
ant means of its advancement, I would refer to, is—individual patronage. 
I would remind those whose exalted statiou can alone derive lustre by the 
services they are able to reuder their country—I would remind them, how 
much it may be in the power of one noble house to effect." 

We have it in bistory, and that of the dark ages, that “ when Italy was 
tora by intestine factions, aud war raged through the leugth and breadth of 
the laad, that even this turbulent epoch was most glorious to the fine arts. 
In the midst of battles—engaged in the mortal struggles for the existesice of 
his country, we find M. Angelo constructing the defence of his native Flo- 
rence—fighting on the ramparts, and at the same time producing those mar- 
vellons specimens of art which have immortalised his name. 

** Coeval with him we have the bright galaxy of talent which illumiued 
Italy, so that, in the course of nature, one person might have lived to see 
them all. Born with Titian in 1477, he might have passed his life with. 
Michael Angelo, Leonardo da Viuci, Raffaele, Corregio, Georgione, Tintoretti, 
Bassano, Paul Veronese, Gilio Romagno, and Andrea del Sarte—he might 
have outlived them all, and, even within the ordinary limits of human life, 
have witnessed the clase of M. Augelo’s brilliant career in the year 1563. 
Such was the rich harvest, which left but slender gleaniugs to succeeding 
ages. It had shot up and ripened in the midst of storms, and secmed, like 
the palm tree, to gather strength from the difficulties opposed to its growth 
—to spriug with vigour in proportion to the strength employed to bear it 
down.” 

It is added—“ The stimulus which gave it life and energy to hrave these 
adverse circumstances—was the encouragement and foresight of one eoligh- 
tened family—Tue FamiLv or rye Menci.” 


WILTSIHRE TOPOGRAPHICAL SOCIETY. 


The third Anniversary Meeting of this Society was held on Saturday, the 
third of June, when the Lorn Bisuor or SArisnuny presided. [t was theu 
reported that ‘the first volume of the socicty's publications would be ready 
for the members early in July—that it would contain the Rev. J. E. Jack- 
son's History of Grittteton, and Mr. Brittou's Introductory Essay on Topo- 
graphy, with Glussaries to Domesday Book, aud other Arehsological Re- 
cords, &c.; and that the volume was exclusively for the ,uicmbers ot the 
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society.” Jt was further reported that other works were in progress, and 
that it was expected. one, two, or more volumes would prohably be ready by 
the ensuing anniversary. The only alteration in the list of officers was the 
election of A. Caswall in the room of F. Wbitmarsb. 


KING'S COLLEGE, LONDON.—OPENING OF THE NEW 
MUSEUM. 


The opening of the museum of this noble establishment took place 
on Thursday UN 294 ult. under the immediate auspices of His Royal 
Highness Prince Albert, who arrived at the college punctually at 12 
o'clock; he was received hy the Bishop of Loodon and Archdeacon 
Lonsdale, the principal of the college, and led into the grand ball 
which is quadrangular, and has two large staircases on either side, 
with a gallery or curridor above. These were all lioed with stu- 
dents of the college and of the school, who, together with the council 
and professors formed rather an imposing coup d’ceil. 

Among the company we observed the Archbishop of York, Bishops 
of Londun, Norwich, and Gloucester, and many other dignitaries of 
the church, Lords Brownlow, Radstock, Sir Robert Inglis, Mr. Fa- 
raday, &c. &c. 

After the repeated hurrahs and cheers had subsided, Mr. Slater, 
one of the students, advanced to the Prince and read a Latin speech, 
and at the close, Mr. Hullab’s pupils, who lined the right hand stair- 
case, broke out and sung our national anthem “God save the Queen." 

The Prince, attended by the principal of the college and the 
Bishop of London, then ascended the staircase for the purpose of 
opening the new musenm. On his way he inspected the Marsden 
library, so called from the presentation of a most valuable collection of 
works in the Eastern languages, by Mr. Marsden, and tbe grand library, 
which, though small, contains some of the most select classic authors 
in ancient and modern literature. On His Royal Highness’s arrival at 
the new museum, he was joined by the Crown Prince of Wirtemburg 
and suite, and was received by Professor Wheatstone, who accom- 
panied His Highness through the museum, and explained the various 
apparatus, with all of which the Prince seemed well conversant, and 
much interested. The museum is to be attached to the engineering 
department, it consists principally of instruments from the royal col- 
lection at the Kew observatory, formerly belonging to King George 
the Third, many of which were of his own workmanship, and it has 
been since further enriched by royal munificence and by private 
liberality, in the presentation of Babbage’s celebrated calculating 
machine ; models of well known bridges, and vf the most ingenious 
and difficult engineering works, and also a statue of George the Third, 
by Turnerelli, presented by H. Pownall, Esq., and it is hoped that it 
will become the nncleus for the formation of a scientific museum, 
which the manufacturer and man of science will frequent, and where 
all models and inventions of known utility will be sent for their inspec- 
tion and approval, and for the publicity that they will thus obtain. 

After the ceremony of opening the museum, the Prince proceeded 
tothe g:eat theatre and its ante-room, the one containing a small but 
choice collection of birds, and the other a valuable present from 
Her M.jesty, of English and forcigo insects and butterflies. This 
theatre, which is the large theatre of the institution, was filled with 
an assemblage of the highest rank and fashion. The Prince was here 
attended by the lecturer, Mr. Cow per, who explained various models 
and dr.wings. A valoable full length likeness of Jacquard, the in- 
venter of the celebrated Jacquard loom, woven in silk, very much at- 
tracted the attention of his Higlmess, it was scarcely to be distin- 
guished from the finest engraving; the whole process was folly 
detailed by the lecturer, the Prince entering warmly into the detail of 
a machine whose resnlts had been so beautifully displayed in the 
specimen before him. ‘The Times printing press, spinning and other 
models were also severally explained; afterwards his Highness prv- 
ceeded to the theatre of Materia medica, and the chemical theatre 
where he was received by Prof. Danicl who explained several interesting 
experiments connected with the voltaic battery, and the decomposition 
and formation of water, he then adjourned to the terrace of Somerset 
House where the experiment of letting off a cannon on the top of the 
shot tuwer on the opposite side of the river Thaines from a galvanic 
battery on this side of the river was to have been performed; this 
did not take place, but we conld not positively ascertain wherefore : 
we believe the communication of the wires passing across the river 
had been destroyed. After parading the terrace attended by the 
principal, the Prince retired to his carriage evidently much gratified 
with the strong expressions of loyalty that he had met with, and the 
Many interesting experiments he had seen. 

We believe we are authorized to state, that the public are at liberty 
at any time between the hours of 10 and 3 o'clock to visit tne museum 
avd other parts of the college. 
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M. CLEMENT’S NAUTICAL INVENTIONS. 


Ix the Journa/ for last January, page 28, we gave an account of M, 
Clement’s ingenious inventions, together with some particulars re- 
specting an experiment, made by order of our government, to try 
their merits; since then more extended experiments have been made 
in H. M. steam vessel Blazer, which has proved very successful; the 
results, communicated by Captain Washington, R.N., are to be found 
in the Nautica! Magazine of last month, from which we have ob- 
tained the following description and drawings of the instruments. 

The name Sillométre is composed of the two French words sillage 
(headway) and metre (measure), and might be well rendered in Eng- 
lish Speed-pauge. This instrument consists of a hollow copper ball 
O, Fig. 1, aboot five inches in diameter, suspended under the ship’s 
bottom, nearly amidships, from the middle of a bent lever A C, about 
five inches long ; one end of this lever moves on a joint A, its fulerum, 
attached to the lower end of a metal rod which passes vertically 
through a copper tube carried from the deck through the bottom of 
the ship near the keel; at the other end of the lever is attached a 
chain C, whieh leads upwards and acts upon a second horizontal lever 
EF,on deck. This sccond lever corresponding to the lower one, 
kive motion, by means of a spring, to an index which marks on a 

ial the speed of the ship expressed in knots aod tenths of a knot. 

Such is the whole of the apparatus of the simple Sillomêtre. It 
will be readily understood that as the vessel moves tbrough the water, 
the fluid acts upon the ball, which being circular, always presents the 
same section, and causes it to move aft, thereby depressing the fore 
end of the lever which by the chain communicates with the dial on 
deck. The scale by which to graduate the knots on the dial was 
found by M. Clément after numerous experiments. This instrument 
in its simple form shows the speed of the vessel, not the amount of 
distance run. 
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The compound sillométre consists of the same mechanism, Fig. 2, 
with this addition, that the power which moves the index M, is ap- 
plied at the same time to a watch N, and accelerates its movements 
in proportion to the intensity of the moving power, or as the vessel 
quickens her speed. A second watch R, is placed by the side of the 
first, in order to show liow much the former gains upon the latter; and 
knowing that for every six seconds of gain the vessel will have made 
a mile, it is easy to know the distance run. It is evident that this 
compound instrument is very superior to the simple one, but its accu- 
racy depends upon the regular going of two good watches, a result 
not very easily obtained at sea. 

The Sub-Marine Thermometer is a very delicate instrument com- 
posed of a ribband formed of two metals af unequal contraction and 
expansion, as platina and silver, and rolled in the form of a helix A, 
Fig. 3, round an axis B, which turns as the temperature of tle water 
varies. This motion by a train of wheels and pinions is immediately 
communicated to two pointers on a graduated dial on deck, and which 
may be read off easily to hundredths of a degree. 

The whole of this apparatus is enclosed in a metal tube, which 
passes through the bottom well aft in the run of the ship. The helix 
or thermometer is therefore always at a certain depth in the water, 
say 10 feet below the surface; and it shows instantly every chaoge in 
its temperature. 

As few observations have been regularly made on the temperature 
of the water of the sea at a certain depth, this machine may lead to 
some novel results. j 

The Steam Indicator points out the temperature and consequent 
pressure of the steam in the boilers; it is composed of a ribband or 
blade of two sensitive metals of unequal expansion, turned in a spirai 
form; one end is fixed to the tube or pipe in which it is contained, 
the other connected with a spindle bearing the pointers which indi- 
cate the temperature of the steam on a dial on deck, in degrees and 
tenths of a degree. This instrument is connected by a small pipe 
with the boiler or steam chest through which the steam reaches the 
spiral, which instantly causes any variation in temperature to be 
shown by the dial on deck: in high pressure engines this may be 
Íound useful. 

The Derivometre is an instrument somewhat oo the principle of the 
sillométre, and intended to measure the drift of a ship; this is done 
by a vaue placed on the keel, connected by a rod with a dial—the 
vane of course takes the opposite position to the drift of the vessel, 
which is communicated by the turning of the rod to the pointers on 
the dial on deck. 

The Internal and External Thermometer, as its name indicates is a 
highly sensitive thermometer, so placed against the wall of an obser- 
vatory or house, as to show the temperature of the air within and 
withont. The two pointers which mark this are on the face of the 
same dial. 

The report and log show that the sillométre indicated every varia- 
tion in the speed of the vessel, even the alteration caused by a single 
spoke of the helm was perceptible, and putting the helm hard over 
caused the ship to lose half her way almost immediately ; as the dial 
of the instrument is placed on deck, and the iodex or pointer very 
conspicuous, the officer of the watch withont any trouble may observe 
it at every turn he takes on the quarter deck; and it is obvious that 
none but the most inattentive person can fail to have a much more 
correct knowledge of the rate of the vessel’s going than he can from 
heaving the common log once or twice an hour. The sillométre will 
also enable an officer easily to ascertain the best trim of a vessel; the 
difference caused by shaking out a reef or by making or shortening 
sail; and in a fleet would enable a ship to keep her station by night 
or by day with great steadiness ; and lastly it impresses very strongly 
on the observer the absolute necessity of good steering and giving 
very little helm when in chase or on a trial of sailing, or at any other 
time when speed is of importance. 

The Steam Thermometer has also a dial placed on deck so that the 
officer of the watch can tell at any moment whether there is a suffi- 
ciency of steam or the contrary, and can thus check the wasteful ex- 
penditure of coal; it would point ont too the possible, but highly im- 
probable occurrence of oo water in the boilers, or an undue increase 
of the temperature of steam from any other cause. Its chief value 
however would be shown in a high pressure steam engine when it 
would give inmediate warning of any approach to such a degree of 
temperature or pressure as might be dangerous. 

The Sub-marine Thermometer remains constantly at a depth of about 
ten feet below the surface of the water, and owing to its being formed 
of platina and silver is extremely sensitive, and thus every change in 
the temperature of the sea will be shown at once on the dial on deck. 

As in the Atlantic Ocean and other deep seas, the deep water is 
said to be warmer than the shallow; it probably would there show, by 
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mere inspection, the approach to shoals, rocks, or land, and serve as 
an excellent warning. At this season of the year however in the 
shallow waters of the North Sea we observed no such effect, on the 
contrary the temperature of the water gradually decreased from 50° 
Fahrenheit at Woolwich to 444 at about 20 miles to the eastward of 
the North Foreland, and as gradually increased on onr returu to the 
same point. 

Possibly as the summer advances this may be different, and iu order 
to discover when the change of temperature takes place, I have di- 
rected the instrument to be registered every two hours night and day. 
As the thermometer is highly sensitive and may be read off with ease 
to hundredths of a degree, and agrees perfectly with the best mercu- 
rial thermometers, it may possibly furnish some novel results of value 
to the philosopher as well as to the navigator, since I am not aware of 
the existence of any continued series of observations on the tempe- 
rature of tlie sea at all seasons of the year. 


WESTMINSTER BRIDGE. 


Report to the Speaker, by Messrs. WaLker and BURGES, ov the altera- 
tions proposed by Mr. Barry. 


Sır,—As that portion of Mr. Barry’s report to His Royal Highness 
Prince Albert (on the decorations, additions, and local improvements 
connected with the new Houses of Parliament) which refers to West- 
minster-bridge, may naturally lead to the opinion that our plans, made 
under the direction of the Bridge Commissioners, were confined to the 
repairing aod extending of the foundations, for our superintendence 
of which he kindly compliments us ; we consider it, therefore, a duty 
to prevent such a mistake, by stating, that the designs, estimates, and 
the contract with Mr. Cubitt, included the repair of every part of the 
bridge, the “ removal of the present steep and dangerous acclivities, 
and the lowering of the parapet and road-way to the lowest possible 
level" that appeared at the time to be consistent with the safety of the 
present arches. The second contract with Mr. Cubitt, is for lengthen- 
ing the piers, which are being carried to above high water level, to 
receive arches for widening the bridge twelve feet. It will then be of 
the same width as London-bridge. All, in fact, that we have done 
to Blackfriars-bridge, is designed and contracted for,* to be done to 
this bridge, with the very important addition of the preparation for 
widening. The steepest part of Westminster-bridge road-way will, 
when the designs are executed, be as easy as that of Blackfriars- 
bridge. That which rises one in fourteen, will be reduced to one in 
twenty-four, and even this rise will be for only a limited length. 

To secure the foundations, which were in danger of being under- 
mined by the scour consequent on the removal of old London bridge, 
has been the first object. The supposed difficulty of doing so effect- 
ually, was increased by the opinion entertained by Labelye, the origi- 
nal engineer, and others since his time, that owing to quicksants 
coffre-dams could not he applied ; and the commissioners have been 
desirous of removing all doubt on this point, before proceeding with 
the spandriis, road-way, or parapet. Five out of the seven coffre- 
dams have been built; so far, we have been completely successful: 
and while the water was excluded, all the work which was required in 
repairing and lengthening the piers to above high water, has been 
done ; seven out of the thirteen arches have also been repaired, as 
the coffre-dams gave facility for the scaffolding necessary for doing 
this. Thus far, therefore, our desigu proposed to, and approved by, 
the Commissioners, corresponds with, and has anticipated Mr. Barry’s; 
but the idea of taking down the present semi-circular, for the purpose 
of substituting pointed arches upon the same foundations, is not ours, 
and we beg to state shortly, why we do not concur in the expediency 
of this proposal. 

Mr. Barry's first argument for this change is, “ that the pointed arch 
will enable the road to be lowered, by materially reducing the thick- 
ness of the crown of the arches, within what is considered necessary 
for arches of a circular form." Now, we consider that the wliole 
thickness of the stone-work and covering of the present centre arch 
may be reduced to about seven feet, which is the same thickness as 
Mr. Barry’s ribs, arch and coe: measured upon his section ; so 
that, even supposing the principle he states, of the pointed arch res 
quiring less thickness than the circular arch, to be correct, he obtains 
no reduction in thickness, and only lowers the road-way, by lowering 
the soffit of the arch. The generally approved theory of arches is 


1 The commissioners have power tu suspend cr supersede the contract in 
respect of any works not cummenced. 
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however, directly at variance with Mr. Barry’s. In “ Pratt’s Mathe- 
matica! Principles of Mechanical Philosophy,"— considered a standard 
work, and, as we are informed, a text-book at Cambridge,—the theory 
3s so clearly explained, that we give it in his own words : “ A pointed 
arch,' he savs, “ must have a great pressure on its crown to prevent 
its falling, because it may be considered as consisting of two extreme 
portions of a very large circular arch bronght together, so that the 
pressure on the erown must at least equal the pressure of the portion 
of the circular arch which is removed. Flying buttresses always have 
a great pressnre upon their highest part. The pointed arch will sns- 
tain almost any weight on its crown, provided the lowest stones do 
not give wav, aud, consequently, the Gothic arch is stronger for lofty 
huildings than the circular ; but the circular arch is far better adapted 
tnan the Gothic arch for bridges, since the pressure of weights pass- 
ing over may act upon any part of the arch, not only on the crown." 
Mr. Whewell comes, in different words, to the same conclusion ; and 
the same can be dednced from Attwood, though not so clearly express- 
ed. These are no mean authorities ; indeed, we do not know an ex- 


ception in any author, British or foreign, to the opinion, that the | 


pointed arch requires a greater thickness of material at the crown 
than the circular arch to keep it from rising ; and if so, the sub- 
stitution of the pointed arch should, in place of allowing a reduction, 
‘lemand an addition to the least thickness reqnired for the present 
arches. Add to theory, the experience of every modern engineer of 
this or other countries, as shown in their bridges of any considerable 
size : for we are not aware of any example of a pointed arch for a 
bridge of any magnitude in the works of Smeaton, Rennie, Telford, 
Perronet, or indeed of any other. 

Mr. Barry's second argument for substituting the pointed arch is— 
“ the elevation of its springing above the level of high water, by which 
the water-way of the bridge will he the same at all times of the tide, 
in place of heing contracted by the present spandrils at high water, 
nearly equal to one-twentieth of its sectional area, occasioning cur- 
rents, with a fall, and sometimes danger to craft in passing throngh 
the bridge under tbe influence of high winds." Mr. Barry appears 
here to have stated “sectional area," when he must have meant width 
or chord ; tor we find, that in the section of his scheme, the contrac- 
tion of the middle arch by the spandrils is about one-twentieth of the 
width, at the level of Trinity high water; bat as the contraction is 
only a few feet in depth, before the arch falls into the vertical line of 
the pier, the diminution of sectional area is not one-twentieth, nor 
more tlian one one-hundred-and-twentieth, and this at high water only; 
—and even this small diminution is in effect reduced practically to 
vothing as respects the current, when it is considered, that the great- 
est velocity does not take place until half ebb, by which time the water 
nas sunk below the level of the spandril. [t is, we think, therefore 
evident, that the proposed alteration will not produce any useful effect 
apon the currents or the falis. When the bed of the river under the 
arches is lowered (which also is part of the contract), and the coffre- 
‘lams removed, the present current through the bridge will be materi- 
ally lessened. Same practical good would be effected by the higher 
point of springing of the Pente arches, in giving more head room 
for craft near to the piers; and, as the Westminster-bridge arches 
have less space for navigation than any of the four City bridges, any 
increase of aecommodation is desirable; unfortunatelv, however, 
while an addition is thus made for one-tourth of the width of the arch 
near the springing, a portion is taken away trom the height for the 
remaining three-fourths, nearest the crown, where it is of the greatest 
importance ; this diminution varies from eighteen inches to thirty 
inches ; so that the centre arch will not then have more height for 
navigation tlian the two arches, adjoining the centre arch now have ; 
aud when we infonn you, that at bigh water of good tides, the centre 
areh is the only one which some of the steamers can conveniently pass 
under, we think you will allow with us, that the proposed lowering 
will, in such cases, be rather a practical evil, as it will take from the 
convenience of what is now the least convenient bridge for navigation, 
to say nothing of the liability to the ribs being injured by masts and 
chimneys striking them. j 

The erésstze point of view is the last insisted on by Mr. Barry ; and 
onthis, what we may say, is with a due respect to his better judgment 
and taste in matters of architecture. The contract with Mr. Cubitt 
does not alter the present elevation below the crown of the arches ; 
but, as you are aware, we have long since suggested that a new ele- 
vation for the bridge after the Norman style would he a great improve- 
ment. [n this, however, we would not propose to reduce the magni- 
tude of the features of the bridge, consideriog that simple boldness, 
and strength, are essential qualities in a bridge over the river Thames, 
in London ; aud if so, that it is scarcely fair to reduce the parts of the 
bridge because those of the elegant florid erlifice, which is now being 
erected near it, are small. For palace architecture, the latter may be 
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the best, and we do not venture an opinion as to the effect of Mr. 
Barry's work, in which our professional employment was coufined to 
the construction of the coffre-dam and the river wall ; but for a bridge, 
particularly in a city, with constant and heavy rough trade under and 
over it, the style of architecture ought, we conceive, to be more mas- 
culine. Mav not the new houses be better displayed thus, than by 
accordance of style? The heauty of the detail of the new houses is 
very great ; the length 800 feet, without, at present, anv striking fea- 
ture or variety, also great ; but we submit, whether an additional 800 
feet of aecording composition and style, of still lower elevation, 
would not rather tend to render the ** ensemble" dull aud flat than 
effective? The style of the new buildings must stop somewhere. 
Can it do so better thanat tue bridge, which, as we have already said, 
appears to require a cliaracter different from the Houses of Parliament ? 
If both faces of the arches are proposed by Mr. Barry to be alike, 
would there not be a want of accordance between the north face of the 
bridge and the buildings and mansions near to it, and which there is, 
we presume, no intention of altering? Is a continuance of the same 
style required for so great a length, as the houses and the bridge to- 
gether, although the pointed may be the prevailing character of the 
building ? Does not precedent reply to this in the negative, and 
prove it, by the fact that the periods of the original erectiun aud of 
the additions that have from time to time been made to some of our 
finest butldings may be discovered by the style ; the Saxon, the Nor- 
man, the Pointed, and varieties of each being found iu the same huild- 
ing, and yet the “ ensemble" not inharmonivus. We hope, therefore, 
that the superstructure of the bridge, though it may be different in 
style from the Houses vf Parliament, inay not be discordant. 

Westminster-bridge has been where it is, and asit is, for a century 
it was there when the designs for the new houses were made, aud we 
never heard that to pull down Westininster-bridge to nearly low water, 
was to be a necessary accompaniinent to the adoption of any of the 
designs. If you and the other commissioners had known that such 
alterations were contemplated, you would uot, we are sure, have 
allowed the works to have proceeded as they bave done, until nearly 
two-thirds of the whole to above high water had been completed, ìn- 
cluding the renewal or repair of the arch stones. 

We may name here an objection to the form which Mr. Barry has 
proposed for the arches, as tending to lessen the stability of the bridge. 
Labelve considered that by adopting the semi-cireular arch, which 
presses vertically upon its piers, each pier might be considered an 
abutment, so that if one arch were to give way, the piers would sup- 
port all the others. From the great height at which the proposed 
pointed arches spring from the piers, and their greater lateral prese 
sure or thrust upon the piers, the above would not be the case. On 
the contrary, the failure of onc arch would, we conceive, cause the 
destruction of all the piers and arches. This consideration is not to 
be disregarded ina bridge, the piers of which have been so badly 
founded, that to support them has been a constant expense, and is at 
this moment a source of considerable anxiety ; althongh the works we 
have in hand, if as successful as hitherto, will render the piers muclt 
more secure than they have ever been; we hupe, perfectly so. 

On the whole, therefore, we have reason to be pleased, that Mr. 
Barry approves the various improvemeuts in the bridge which the 
commissioners have contemplated, and, with one exception, contracted 
for. The only addition he makes to them is, the substitation of the 
pointed arch, which, for the reasons stated, we cannot advise. We 
agree to the advantage, in poiut of taste and utility, of keeping the 
road-wav of the bridge low; we have designed duing this as far as 
can be done, having regard tu the funds of the commissioners, and 
therefore without disturbing the present arches. There is a way oy 
which the height of the road-way might be reduced below what either 
Mr. Barry or we have yet proposed, at one-fourth of the expense of 
bis plan (which would, we think, much exceed his estimate), and 
without lowering the soffit of the arel, or diminishing in any way the 
convenience of navigation; but we avoid entering upon, or committing 
ourselves to this, until we have considered the subject more in detail, 
and understand it to be the wish of the commissioners that we should 
do so; for the works we have already recommended inay go as far as 
their umassisted funds would justify. 

^Y e have the honour to be, 
Sir, 
Your obedient servants, 
23, Great George Sireet, WALKER AND BURGES, 
31st May, 1843. 
The Rt. Hon. CHARLES S. LEFEVRE, 
Speaker of the House of Commons, 
Chairman of the Commissioners of Westminster Bridge. 
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NOTES ON EARTIIWORE, &c., UPON RAILWAYS. 


ARTICLE 7. CAPITAL, SHARES, AND TRANSFERS. 


The previous papers that have appeared in the Jourza/ on the 
above subject, have reference to the constructive operation in the for- 
mation of railways, which is more in my line than the title or heading 
of this paper ; yet, Iam induced, however imperfectly, to give some 
account of the ways and means by which the necessary funds have 
been raised, as I know of no work where any information is to be ob- 
tained, except in isolated and unconnected passages of various works 
bearing more or less on railways. À 

The necessity of a railway for the public convenience being fully 
established, and the probable cost of the wotks ascertained, the num- 
ber and amount of shares necessary to be raised is then considered, 
which are proportioned to the magnitude of the undertaking, the Ka- 
bility of calls being limited to the amount of share. "The amount of 
each share has been generally fixed at 100/.; in some instances at 507., 
and in a few cases as low as 207. per share, the greater or less amount 
giving the undertaking a more or less speculative character. The legis- 
lature require the whole capital to be subscribed to the deed before 
any step is taken in the execntion of works, and in 1836, to check the 
mania for railways, a standing order was passed requiring $ths of 
the cost of the undertaking to be subscribed for, and a deposit of 10 
per cent. paid thereon, before an application could be made to Parlia- 
ment for a Bill, which was evaded in 1837 by the Edinburgh and 
Glasgow Railway Companies, who borrowed the money from their 
bankers, the Company at the same time claiming exemption from the 
standing order, on account of the project being started before the 
framing of the order. The amount of capital being fixed, Parliament 
as a general rule allow a third to be horrowed by the executive as a 
mortgage. In almost every case the capital has been found to be inefli- 
cient for the construction of the works, and application to Parliament 
a second, third, and fourth time, has had to be resorted to, and fresh 
powers obtained for raising more money, either by issue of new shares 
to pay off loans, or to ohtain further loans on mortgage, or bond on the 
eredit of the company, by way of loan notes, or promissory notes of 
the director under the seal of the company, also by debentures, which 
are mortgage bonds aecording to act of Parliament, the interest of 
which has preference of any divideud, and if not paid within 30 days 
after due notice, two justices of the peace may appoint a receiver of 
the tolls and profits of the railway ; and the same course may be taken 
with respect to the principal, unless paid within six months after it is 
due. The company reserve power to pay off bonds any time after 
three or six months’ notice. The debentures are very convenient, as 
interest warrants or coupons are attached for the whole period, made 
payable every six months at the bankers of the company, during the 
whole period for which the money bas to remain, which is generally 
for three, five, seven, and never more than ten years, being at the 
same time transferable like shares, a form for which is provided in 
the acts of Parliament. 

In the second Report on Railways, from a sclect committee of the 
House of Commons, printed August 9, 1839, where much valuable 
information is to be had on this subject, the Committee particularly 
direct attention to the course pursued by the different companies in 
coming to Parliament, for the purpose of raising sums rather than 
enforce payment of money empowered to be raised under former Acts. 
It has been already stated, that in the second application to Parlia- 
meot, the companies have been empowered to raise farther sums, by 
issue of new shares, and conversion of bonds into shares. The amount 
of the shares has been reduced in these cases by the compavies, and 
rendered more speculative in character, perhaps purposely so, by the 
100. share being divided into halves, quarters, thirds, fifths, tenths, 
and so forth. In such straits have some concerns been, that after all 
means for raising money by bonds or mortgage, and loaus on credit of 
the company, have been exhausted, new shares have been issued at a 
discount of 50 per cent, and in some instances preference or privileged 
shares have been created, with a guarantee of interest at the rate of 
6 per cent., and bonds have been converted into shares with a gua- 
rantee of 5 per cent. in priority of original shareholders, to be received 
out of the paid up capital of the company. 

lu only one instance has a publie railway been offered for sale by 
auction, and this was by the seizure of a line by the Exchequer Loan 
Commissioners, who can suddenly sell to the detriment of all other 
lenders; but tiie sale was prevented by an arrangement with Govern- 
ment for the liquidation of the debt and accruing interest, by iostal- 
ments during a period of 20 years. 

Serip shares are certificates for shares prior to their legal creation, 
and pass from hand to hand without registration, and are not trans- 
ferred by deed, the payment of duty on transfer is thus evaded, but 
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registratian is necessary to receive a dividend. Privileged or prefe- 
rence sHares have a fixed interest or dividend secured upon the paid 
up capital, in priority of any dividend to original shareholders. 

The influence obtained by the possession of a great number of 
shares, varies in almost every company, but the general average may 
be about twenty votes for twenty shares, and an additional yote for 
every five more shares; in other cases four and five shares are requi- 
site to obtain even one vote: and to prevent the leviathan swamping 
the minnow, no one person is to have more than from 10 or 15 and up 
to 60 votes; the latter is the greatest latitude allowed in any com- 
pany. The qualification for becoming a director, is the possession of 
from 10 to 20 shares, which also differs in various companies. The 
estate of shares is declared in all railway acts to be personal pro- 
perty, and a form of transfer is prescribed, which, however, cannot be 
acted on antil calls are paid, that is during the collection of a recent 
call; neither can shares be transferred for some days previous to the 
general meetings of the company. Shares may be forfeited at general 
meetings on neglect to pay calls after notice by post, or left at the 
abode of the owner. The defaulter is subject to be fined for neglect, 
and three months’ notice of forfeiture; but the company must not sell 
more than will pay the calls that are due. The forfeiture of shares 
is an iademnity agaiust actions for calls (the other resource of the 
company against defaulters) and absolve the defaulter from further 
responsibility after, but not before, forfeiture. 

The companies may purchase shares to merge into the company, or 
to be held in trust; when this is done, and held in the name of indi- 
viduals, a power is obtained very detrimental to the interest of the 
small holders of shares. The calls are stipulated in the acts of Parlia- 
ment to be made at intervals of from sixty days to three months, and 
from 207. up to 100d. is the limit to be called fur in one year; the mini- 
mum amount has been more generally acted on, aod money borrowed 
in anticipation of calls. Notice of calls are to be advertized from 10 
to 21 days previous, and the amount of each varies in different com- 
panies from 3/. 5/. 107. 152. to 20d, per share, but the exeeutive have 
in this case also preferred the smaller amonnt. With respect to 
transfer of shares, it is provided in railway Acts to be done by deed, 
which is, to be registered in the books of the company, but no time is 
stipulated within which such registration must take place. "This has 
been taken advantage of by the public, and the deed is completed 
between the vendor and purchaser, except as to the insertion of the 
purchaser’s name, and bearing the stamp of the ad valorem duty, at 
the time it passes from hand to hand without the payment of any 
more duty until a purchaser thinks proper to register; then the trans- 
fer is taken to the office of the company, and his name inserted as the 
purchaser. This system is connived at by the companies, who, to 
give an assurance to a purehaser of the validity of a transaction, do 
not hesitate to give a memorandum, under the hand of the secretary, 
of a long bygone transfer, which, to all intents and purposes, answers 
fully as well as a recent actual transfer; although the companies pre- 
fer giving ont a filled up transfer. A transfer with a good stamp is 
accepted without inquiry. The purchaser, on the receipt of the 
transfer, can hokl it as long as he likes, the seller having no means of 
compelling registration; the seller is, therefore, liable to the calls 
after he has sold his interest in the company, and without any means 
of compulsion in his hands whereby he wight regain his shares; 
again, provided he paid the call, the vendor may sell his share a 
second time, and the second purchaser, upon priority of registration, 
would be entitled to the share; he, the vendor, is at the same time 
liable for calls upon his share after its sale, so long as his name is 
retained on the company’s books; also so long as his name is retained, 
his share is liable tu be taken in execntion for the debt of any indi- 
vidual creditor, or in the case of bankruptey his creditors would claim 
it as part of the general estate, in preference to the title of the first 
purchaser. These are the legal difficulties that accrue from the use 
of the blank transfer (that is blank as regards the name of the pur- 
chaser) in addition to the loss to the revenue of the stamp duty on the 
increase of the share’s value, and on each transaction subsequent ; 
there is also the uncertainty and inconvenience to which the company 
are put in ascertaining the opinions of their proprietary. 

The new registry ot shares has also been turned to account by the 
executive of the Companies, so as to increase individual influence. 
It has been previously stated that no one person is to have more than 
from 10 to 60 votes, and that 20 shares are entitled to 20 votes, with 
an extra vote for every five shares in addition, but nut to exceed, in 
all, 60, whatever the number of shares held may be. In a recent case, 
quoted in the Railway Times, an individual held 299 sbares in a 
Company, and was registered for only 25, holding the remaining 
274 shares in different names in lots of 20 each; by this means bis 
number of votes was increased by 220 votes, in addition to 25 votes 
which he was entitled to by the act, which iu question decided by vote, 
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of proxy must be obviously “undue influence.” Individual influence, 
and thereby patronage and favouritism is also increased by compavies 
having the power of purchasing shares to merge in the company, 
which are held not in the company’s name, but by directors in trust 
for the company. This is of immense importance inthe appointment, 
or otherwise, of committees of inquiry into management of cumpanies; 
one recently appointed was carried by a majority of 715 when nearly 
8,000 votes were polled. The committee of inquiry reported; the 
directors replied; the committee answered, and the directors pub- 
lished a rejoinder, and another poll took place, the direction beating 
the committee bv a majority considerably less than before; to gain 
which every move was tried, and thirty votes held in trust in names 
of directors were openly used and it was at the same time strongly 
contended that the right to vote was in the share, not the individoal; 
he might be bankrupt, a convict, a felon, or even dead, aod being 
known to be dead, he would be revivified for the day. 

Sales or purchases of shares are generally made through a share 
broker, who uses the prefix “share” to distinguish him from other 
brokers; those of the Stock Exchange generally act as Londun agents 
for the provincial brokers, and sometimes tbe fees on commission are 
divided between them. Forshares under five pounds the commission 
varies from a shilling, as the cireumstances may differ. The following 
is the usual scale of brokers’ commission :— 


c & Gb 
5 - 1 O per share. 
5 under 20 2 6 
20 , 50 5 0 
50 10 0 percent. Debentures 5s. per cent. 


The stamp duty payable on transfer of shares is the same as the 
ad valorem duties on assignment of lands. 

In addition to the stamp duty, which is paid always by the pur- 
chaser, some of the companies make a charge of ls. to 2s. 6d. for each 
transfer in the company’s books, which is charged to the credit of the 
company, or allowed as a fee to the secretary as an augmentation of 
his salary. The charge for registration of a transfer which is adupted 
by some companies, as the Greenwich, Taff Vale, and Newcastle and 
Darlington Junction and South Eastern Railways, varying from one 
shilling to half-a-crown, tends also to further the continuance of the 
practice of using blank transfers and the consequent evasion of the 
duty, and I apprehend those who adopt the charge do not improve 
their undertaking in the estimation of the public. 

Ihave omitted to notice that in many of the companies the fifth 
part of the shares in the first allotment are reserved for the landowners 
on the line; and that in the creation of new shares, old shareholders 
have priority, the shares being allotted in proportion to their holdings, 
and that some companies have been in the practice of paying interest, 
during the execution of the work, on capital or paid up shares, so 
soon us one-fourth of the share has heen called. Among those who 
have so acted, that I can call to mind, are the Greenwich, Grand Junc- 
tion, and Newcastle and Carlisle Companies. 

As I said on the commencement of this paper that this subject was 
not my forte, or in my line, I caunot therefore enter on the zoology of 
the two animals “Bull and Bear,” or the inexpediency of what are 
called time bargains to iodividuals on the Stock Exchange, and their 
detrimental effects to the undertaking in which the transactions are 
made, the directors having no control over the parties operating, who 
unnaturally depress the value of the shares, no matter what may be 
the depressed state of the market, these fine gentry are generally 
obliged to get out by hook or by crouk, and at any sacrifice to them- 
selves and the undertaking. The companies have also to a certain 
extent adopted the principle of time bargains both with respect to the 
issue of loan notes and debentures; of the latter mode of proceeding 
the Eastern Counties is an example, who give the holder of each de- 
benture of §/. 7s. 6d. the option in three years of taking a 252. share of 
the former; the Croydon company give the option for the same period 
to the holder of loans, to convert 154. loan notes into a share of 2U/,, 
and the Brighton for a similar period of three years to the holders of 
their loan notes of conversion into quarter shares at 17. each. 

A system of leasing the works of one company to another has been, 
to a certain extent adopted, which was done, I think, first, by the York 
North Midland taking the Leeds and Selby line fur a term of years. 
The following have also fullowed the example: The Birmingham and 
Gloucester have a lease of a portion of the Cheltenham and Great 
Western Union from Cheltenham to Gloucester, and the Great Western 
have a lease of tbe Bristol and Exeter, and a portion of the Cheltenham 
and Great Western Union; the rent of the former being 30,0007. 
and the latter 17,0007. per annum. The South Western or South- 
amptun Railway touk up the Gosport Branch Railway, and paid the 
shareholders 5 per cent., with option after a certain time of Joining in 


a geoeral dividend with the main line, and a similar course has been | 
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pursued with the Warwick and Leamington Company, and the Bir- 
mingham Company. The system of letting or leasing railways to 
private individuals has been attempted on the Northern and Eastern 
and the Brandling Jonction Railway; the committee of inquiry, on 
investigation, recommended that system in respect to their lines, but 
no case as vet has it been carried into practice. 

To conclude this rambling paper I refer to the greatest difficulty 
that railway companies have to contend with, viz, the closing of 
capital account in consequence cf disputed accounts with contractors, 
and the excess of capital required over previous estimates, rendering 
it almost impossible for the uninitiated to forin any opinion as to the 
merits of an undertaking so situated, with reference to their solvency 
or otherwise, and the consequent uncertainty of railway stock as an 
investment for the widow or trustee, and all experience shows that 
until a railway is finished, and its traffic fully developed, the greatest 
uncertainty attaches to such works. I have endeavoured, however, 
imperfectly to point out the manner adopted by railway companies of 
raising capital by sharesand loan, also the mode of transferring shares, 
the amount of share and the consequent liabilities, and the influence 
of holding, as to individuals and directorates in the management of 
railways and the power of control as to the shareholders at large. At 
the same time I liave pointed out that little or no information 1s to be 
had in any work expressly devoted to railways, on this subject, they 
being more generally devoted to the description of the construction of 
the more important bridges, &c. on each railway, its course and direc- 
tion, and the towns in tbe vicinity. lam nevertheless in hope that 
this paper will call attention to the subject by one more competent to 
the task. 

One desideratum yet required to give stability to railway property 
is, the closiug of capital account, and the publication of shareholders 
and the number of their holdings, and the full developement of pas- 
senger traffic as regards the third class carriages, which ought not to 
be so constructed, that 70 persons are made to stand up without cover 
or shelter ; the principle on which the companies ought to act is, to 
carry people cheaper than they can walk, as notwithstanding the saving 
of time, another element in the calculation is money, which is said 
to be also time ; but in the present depressed state, many have time 
to spare for travelling, bot not money also, at least in quantity suffi- 
cient for pleasure, even at second class fares. As to goods traffic, 1 
think that as regards general merchandize, that the old system will be 
able to compete with railways ; and as regards coal or other produce, 
always conveyed in oue direction, the local or large holder generally 
makes a bargain consonant witl his own notions. Passengers are the 
main support of railways; and the safety to passengers is no specu- 
lative point, pea millions of persons having travelled by railway 
in 1842, and only one was killed whilst riding in a train; and there is 
no doubt that the traffic and returns have also exceeded the most san- 
guine expectations of the original projectors, as well as tlie amount of 
capital required. Railways must ultimately pay, and settle down into 
one of the most eligible of investments, as tlie facility with which a 
transfer can be made in comparison with a freehold, is greatly in their 
favour, 

l lave annexed to this paper the different forms of transfer, cer- 
tificate for a share, and a scrip certificate also of a proxy, and the 
memorandum given by the secretaries that a share or shares ona 
given date were transferred from a certain name to another. 


St. .dnn’s, Newcastle-upon-Tyne. ORNs 


APPENDIX. 
No. |.—London and Paris Railway. 


John Doe, of the town and conny of Newcastle-upon-Tyne, agent, in 
consideration of £100., paid by the said Richard Roe, do hereby bargain, sell, 


| assign, aud transfer to the said Richard Roe, ten shares, numbered 3270, 


3269, &c., of and in the undertaking called The London and Paris Railway. 
To hold to the said Richard Roe, his executors, administrators, and assigns, 
subject to the same rules, orders, and restrictions, and on the same condi- 
tions that the same were held immediately before the execution hereof. And 
the said Richard Roe does hereby azree to take and accept of the said shares, 
subject to the same rules, orders, and restrictions, and conditions. Witness 
our hands and scals this twelfth day of June, in the year of our Lord one 
thousand eight hundred and forty three. 


stamped) by the said Juhn Doe, in the presence Julin Doe. 


Signed, sealed and delivered (being first zd 
ot 


Signed, sealed and delivered (being first duly í 
char: Roe. 


stamped) by the said Richard Roe, in the pre- 
sence of ————— 


1843.] 


No. 2.— The London and Paris Railway Company. 
No. 14228. 


These are to certify that John Doe is the proprietor of the share numbered 
14228 of the London and Paris Railway Company, subject to the rules. re- 
gulations, and orders of the said company. 


Given under the common seal of the said company, 
the twelfth day of June. in the year of our Lord 
one thousand eight hundred and foriy three. 

Registered No. 665. 


(Seal of company.) 


Secretary. 
On the back— ; 
Transferred to Richard Roe and registered. 
Secretary. 


No. 3.— London and Paris Railway. 


Scrip certificate. 10 shares, 
No. 841. No. 841. 
The holder of this certificate will be entitled to ten shares of £50. each. 
upon the performance of the several conditions relating to the second and 
subsequent instalments contained in the resolutions of a special General 
Meeting of the propels c this an hen on Thursday, the 28th of 
il. 1842, a copy uf which is at the back hereof. 
pu ry London and Paris Railway Office, 
10, ———— Street, London, 
May, 1843. 
—John Doe, Accountant. 
oe i Richard Roe, Secretary. 


No. 4. 


Memorandum. A 
London and Paris Railway Office. 
No. 3271. 10, treet, London, 
6th day of Feb. 1840. 
Ten shares in this company, 'No. 3261 to 3270, were this day transferred 
from Mr. Richard Roe to Mr. John Doe. 
For John Noakes, sen., Secretary. 


Thomas Styles. 


No. 5. 


Form of Proxy. 

5 o one of the proprietors of the London and Pari; 
Railway Company, do hereby appoint ME! to be my proxy, 
in my name and in my absence to vote or give any assent or dissent, to any 
business, matter, or thing, relaling to the said company, that shall be men- 
tioned or proposed at any meeting of the proprietors of the said company, 
in such manner as the said shall think proper, according to 
his opinion and judgement, for the benefit of the said company, or anything 
appertaining thereto. 


In witness whereof I have hereunto set my hand the day of 


A TRIP TO BOULOGNE AND BACK IN ONE DAY. 
SOUTH-EASTERN RAILWAY. 


Hitherto this railway has been open as far as Ashford only, but itis now 
eampleted up to Folkstone, to which point the public are now enabled to go. 
The company having purchased tbe harbour ot Folkestone, one of their ob- 
jects is to establish a steam communication direct from that port to Boulogne, 
in addition to that which, when the line is completed, will be effected from 
Dover to Calais. To demonstrate the ease with which this may be done, and 
at the same time to show the practicability of a trip from London to France 
and back in a day, an experimental journey was performed on Saturday the 
24th ult, the result of which was perfectly satisfactory. At 6 o'clock a 
special train, containing the directors and their guests, started from the 
London-bridge station, which arrived at the Folkstone station, a distance of 
$1 miles frum town, in two hours and 40 minutes, having stopped at five sta- 
tions by the way, losing 10 minutes. 

Mr. Wright, the resident engineer of the line from Folkestone to Duver, 
was in attendance on the arrival of the company, and conducted them to 
Folkestone barbe ur, when the “Water Witch” steamer was lying ready to re- 
ceive them : the period of walking from the railway and embarking occupied 
39 minutes. The vessel got under way at 40 minutes after 8 o'clock, and 
made the voyage across the channel in3 hours and 6 minutes, and arrived at 
Boulogne at 25 minutes after 12 ; the company landed and presented to the 
mayor, who was in attendance to receive the company, with the Times of 
that morning, containing the debates in parliament of the previous night. 
After partaking of a splendid entertainment at Boulogne, and remaining at 
that place 2 hours and 13 minutes, the company returned on board the 
steamer, and landed again at Folkestone after a passage of 3 hours and 45 
minutes, and with a loss of 45 minutes in landing, and walking again to the 
railway. The company left the station at Folkestone at 7 minutes after 7, 
and arrived at London-bridge at 6 minutes after 10, losing 15 minutes in 5 
stoppages ; thus, the whole journey to and fro, occupied 16 hours and 6 
minutes ; and deducting stoppages of 4 hours and 7 minutes, the time actually 
travelling was 12 hours within a minute. A saving in time of at least half- 
an-hour will be effected when the proposed branch is made to the harbour 
of Folkestone. With a fast-going steamer, the trip across might be perfomed 
upon an average, in about 2 hours-and-a-half, thus the journey direct from 
London-bridge to Bovlegne, may be completed in 5 hours. 


— 
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MISCELLANEA. 


Tue Cartoon Exmaition, WrsrMINsTER Hart.—We understand the de- 
signs sent in far exceed in merit the anticipation of the Commissioners, and 
those persons fully competent to judge. We are informed that they are to 
be opened for publie exhibition, on Monday, July 3rd ; during the first fort- 
night an admission of one shilling each person will be demanded, after that 
time it will be open free to the public, excepting on Saturdays, in the morn- 
ing of that day it will be closed, and in the afternoon opened to the admission 
of those who will pay one shilling; the funds to be devoted for the promotion 
of the fine arts, as the commissioners may determine hereafter, according to 
the amount. We are sure that this arrangement will give the greatest satis- 
faction both to the competitors and the public. 


Rovar SenoorL or Design.—Professor Dyce has resigned the office of 
director, and has been elected on the council. He is succeeded as director by 
Mr. Wilson, of Edinburgh, some of whose communications on art have ap- 
peared in our columns, and are sufficient to show that intimate knowledge 
and appreciation of art which Mr. Wilson possesses. A better appointment 
could scarcely be made. 


Greenwicn Preg.—We abstained last month from giving any acecunt of 
the failure of this pier, which took place on 16th of May last, as we had not. 
then an opportunity of persunally inspecting it, or of ascertaining its con- 
struction ; we have since been favoured by our valuable correspondent, O T. 
with the following observatians, and sketch of the pier. He observes, * The 
failure af Greenwich pieris not 
a matter of surprise to parties 
who understand the practical 
construction of such works. 
The immediate cause of the 
failure was dredging in front 
of the piles after the contrac- 
tors had left the works, and the 
arrangement of the piles being 
faulty, as regards constriction ; 
the upper part is composed of 
brickwork in cement (B), 18 
feet high, and 14 inches thick 
at top, capped with granite ] 
foot Pai backed with con- 
crete (C), and standing upon a 
foundation of Yorkshire stone 
landings (L), laid on a small 
quantity of concrete, with a 
substratum of fou] gravel (G). 
The landing in front rests on 
a row of east iron piles (l. P.) 
25 feet long, and 5 feet apart, 
grooved to admit between them 
three cast iron plates, each 6 
feet in height, these iron piles 
were fastened by four, or two pair of wrought iron land ties (T) 2 inches 
square, to wooden piles (W. P.) 18 feet long, and 12 inches square. driven in 
land at a distance of 253 ft. from the front, and 5ft. apart." The high water 
mark is abont 4 feet from the top, and low water mark 22 feet below, or about 
7 feet below the stone landing. From enquiry, we rather suspect the lower 
ties, as shown in the sketch, were not fixed, nor do we see how they could 
be, sete are shown considerably below low water mark. The superincum- 
bent weight of the brickwork appears to have forced out the upper part af 
the iron piles to a considerable distance, and caused the brickwork above to 
slip down, and force out the iron plate ; but, it is very difficult to say, 
whether this is the real cause of the failure, for until the ruins are cleared 
away, nothing positive can be stated. 


SonpeaLAnp.—Several fissures are said to be apparent in the celebrated 
Victoria Bridge, over the Weir. The Sunderland Harbour Commission have 
abanduned the plan of Mr. Murray, for converting the harbour into a dock, 
but they have another plan of improvement which is not yet public. 


NrewcAsTLE— The new church of St. Peter has been opened, Mr. John 
Dobson, Architect, and a Catholie cathedral, by Mr. Pugin, is now being 
roofed in, the style is early English; stone is used throughout in both these 
edifices, the tower has been left unfinished until further funds are obtained. 
Messrs. Green are architects for Lord Durham's monument, which is to be a 
Grecian Dorie temple, and built on Panister Hill. 


Wazkwonrn Haapour.—The works are again commenced by the company, 
the contractor having made arrangements to surrender tbe works to the 
company. 

NEWCASTLE AND NortH Smierns Rainway Comeany are excavating a cnt- 
ting 50 feet deep for a road from the Station to the New Quay, with retaining 
walls, and a bridge to carry a road over it at a cost of about 7,0007, 


BirminenaM and Dery Ratiway.—No arrangement is likely to be made 
in respect to the unfortunate differences with the Midland Counties Railway, 
upon terms fair to the shareholders of either company. 


MiprANp Counties Rattway.—The Weir across the Trent, at tbe Soar 
Mouth, is being constructed, not of Ashler stone, but of timber piles and 
waling, and supported with inclines of Kubble stone above and below. The 
Weir of ashler has been rescinded by {a late Act, on condition of the railway 
company maintaining it for ever; its cost is about 5,0007, ‘The Trent com- 
pany insist upon its being done this summer, in consequence of several boais 
having been sunk by coming in contact with Trent Bridge. 

lrgrFORD AND Ware Ratwav.—The works are taken by Grissell and 
Peto, who have also taken extensive improvements of the Severn, in Gleu- 
cestershire, to the amount of 129,0007. 
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Normncuam anp Denny Caxar.—The tonnage on this canal has much 
fallen off during last year. The Yorkshire route of rails taking the Hull, 
and some of the Boston and Lincoln goods over their hnes to Manchester, 
and even grain and timber to Derby. 


MonrrErTH.—A new church is to he built. and the Rev. Mr. Grey. a relative 
Earl Grey, has subscribed 1,000/., and nearly another thousand was lately of 
snbscribed. 


Nortixcnam.—St. Mary's church, tower unsafe, secured temporarily by 
Mr. Cottingham, architect, and Hawksley, architect, has been called in by the 
corporation; the columns are split vertically which support the tower, and 
temporary trussing is used to support them. 


Athens, May 12.—A statue larger than life, and executed in the Egyptian 
style. has been found near Marathun, and is just brought to our museum. 
ihe figure has an iron dise in each hand. Some assert that it is a represen- 
tation of Antinous: others consider it an Apollo. 


Tus Srearixo Macnine.—I have as yet seen no notice in your valuable 
periodical of an invention, which is, at present. attracting great attention 
here, and which certainly merits every praise that can be bestowed upon un- 
wearied perseverance and successful ingenuity. It is the Sprachmaschine or 
the Speaking Machine, nnt quite appropriately called Eupbonia. of M. Faber, 
the result of a beautiful adaptation of mechinics to the laws of acoustics. 
You are aware that the attempts of Cagniard la Tour, Biot, Müller. Steinle, 


i E imi the human voice, have not | $ : 
to produce articulate sounds, or even to imitate the h | manufacture of their alloys with other metals."—Jane 10. 


been very successful ; in fact, our knowledge of the physiology of the larynx 


and its appendices has been so limited, that we have not even an explanation | 


of the mode in which the falsetto is produced. Mr. Faber's instrument solves 
the difficulties. I can only give you a very imperfect idea of the instrument. 
To understand the mechanism perfectly, if would be necessary to take it to 
pieces, and the dissection naturally is not shown the visitor—less from a wish 
to conceal anything, than from the time and labour necessary for such a 
purse The machine consists of a pair of bellows at present only worked 

y a pedal similar to that of an organ, of a caoutchonc imitation of the 
larynx. tongue, nostrils, and of a set of keys by which the springs are 
brought into action, [The further description would be unintelligible with- 
nut diagrams.) Tbe rapidity of utterance depends of course upon the rapi- 
dity with which the keys are played, and though my own attempts to make 
the instrument speak sounded rather ludicrous, M. Faber was most suc- 
cessful. There is no doubt that the machine may be much improved, and 
more especially that the timbre of the voice may be agreeably modified. The 
weather naturally affects the tension of the Indian rubber. and although M. 
Faber can raise the voice ur depress it,and can lay a stress npon a partieular 
syllable or a word, still one cannot avoid feeling that there is room for im- 

rovement. This is even more evident when the instrument is made to sing, 

ut when we remember what difficulty many people have to regulate their 
own ehordz vocales, it is not surprising that M. Faber has not yet succeeded 
in giving us an instrumental Catalani nr Lablache, Faber is a native of 
Freiburg, in the Grand Duchy of Baden—he was formerly attached to the 
Observatory at Vienna, but owing tu an affection of the eyes. was obliged to 
retire upon a small pension; he then devoted himself to the study of ana- 
tomy, and now offers the results of his investigations and their application 
to mechanics, to the world of scieuce.—( 4 Correspondent of the Athameum.) 


lMamburgh, March 31. S. 


LIST OF NEW PATENTS. 
(From Messrs. Robertson's List.) 
GRANTED 1N ENGLAND FROM MAY 30, ro JUNE 21, 1813. 
Sta Months allowed for Enrolment, unless otherwise expressed. 


William Newton, of Chancery-lane, civil engineer, for *' improvements in 
obtaining capper from copper ores, some part or parts of which improvements 
nre applicoble to obtaining certain other metals contained in some copper 
ores.” (A communication.)—Sealed May 30. 

William Edward Newton, of Chancery-lane, C.E., for “ improvements ia 
the method or system of constructing boats and other vessels, which the in- 
ventor intends to denominate the ** Mondotian system.” (A communication.) 
—May 30. 

Jolin Tappan, of Fitzroy-square, Middlesex, gent., for “ improvements in 
apporatus applicable to flues or chimucys, for the purpose of increasing the 
draft therein, and promoting the combustion of fuel. (A communication.” — 
May 30. 

Thomas Forsyth, of Salford, Lancaster, engineer, for “improvements in 
machinery for making bricks and ties."— June 1. 

Pierre Frederick Ingold, of Buckingham-place, llanover-square, watch- 
maker, for “ improvements in machinery for making parts of watches and 
other time-keepers.”’—June 1. 

llenay Fox Talbot, of Locock Abbey, Wilts, Esq., for “ improvements in 
photograpy."—June 1. 

Martyn Roberts, of Carmarthen, Esq., for “ improvements in machinery for 
preparing, spinning, and winding wool, cotton, flax, silk, or any other fibrous 
bodies."— June 1. 

Fennell Allman, of Salisbury-street, Strand, surveyor, for “improvements 
in apparatns for the production and diffusion of light.”—June 3. 

Junius Smith, of Fen-court, Fenchurch-street, London, gentleman, for 
“improvements in machinery for sawing wood."— June 3. 

Wiliam Brown, of Glasgow, merchant, for "improvements în the manu. 
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facture of porcelain china, pottery, and earthenware, and which improve- 
ments are also in part applicable to the manufacture of paper, and to the 
preparation of certain pigments or painters’ colours.” —June 3. 

Richard Farmer, upholder and cabinet-maker, and Joseph Pitt, plumher's 
brass-founder, both of Birmingham, for ** improvements applicable to fixed 
and portable vcater-closets, and beds or bedsteads, a part or parts of which 
improvements are also applicable to raising and forcing water.” —June 6. 

Robert Smart, of the Cummercial-road, Redcliff, Bristol, ship-owner, for 
“ improvements in paddle-wheels.’—June 8. 

Jonn Burns Smith, of Salford, Lancaster, cotton spinner, for “ improve- 
ments in machinery for preparing, carding, roving, and spinning cotton, and 
other fibrous substances.”—June 8. 

Cartaret Priaulx Dobree, nf Putney, Surrey, civil engineer, for “ improve- 
ments in the manufacture of fucl."—June 10. 

Henry Page, of Cambridge, painter, for “improvements in the mode of 
painting, graining, or decorating with oil, and other colours.”—June 10. 

Henry Austin, of 87, Hatton-garden, civil engineer, for ** a new method of 
gluing or cementing certain materials for building, and other purposes.”— 
June 10. 

Edward Joseph Francois Duclos de Bonssois, of Clyne Wood Works, near 
Swansea, engineer, for “ improvements in the manufacture of lead, tin, tuny- 
sten, copper, and zine, from ores and slags, and other products, and in the 


Ernst Lentz, of Eastcheap, gentleman, for ''iuprovements in machinery 
for raising and forcing water and other fluids, which machinery, when worked 
by steam or water, may be employed for driviny machinery." (A communi- 
cation.)—June 10. 

Alfred Francis, of Vauxhall, Surrey, Roman cement manufacturer, aud 
Isaac Funge, workman in the employ of the said Alred Francis, for “ im- 
provements in the manufacture of ornamental tiles."— June 10. 

Samuel John Knight, of Water-side Iron Works, Maidstone, Kent, foun- 
der, for “ improrements in kins or apparatus for drying hops, malt, and 
other substances." —June 10. 

Thomas Wells Ingram, of Birmingham, engineer, for “ improvements in 
pressing and embossing wood, and other materials, in order to apply the same 
to various useful purposes."—4June 10. 

Samnel Sparkes, of Wellington, Somerset, foreman at a woollen manufac- 
tory, for “ certain. improvements in machinery for carding wool, cotton. and 
other fibrous materinls."—Juue 10, 

John Tappan, of Fitzroy Square, gentleman, for “ certain improvements in 
apparatus for grinding and polishing cutlery, and other articles, whereby the 
deleterious effects on the lungs and health of the workmen, produced by the 
dust and metallic particles arising from the said operations are entirely, or 
to n great cxtent obviated.” —June 10. 

William Edward Newton, of Chancery-lane, civil engineer, for “ the nove! 
application of certain volatile liquids for the production af light, and improve- 
ments in the lamps and burners to be employed for the combustion of such or 
other volatile liquids.” —(A communication.) June 10. 

John Galley Hartley, of Narrow-street, Limehonse, mast and block maker, 
for “certain improvements in paving and covering streets, roads, or other 
ways."—June 13. 

Frederick William Eggleston, of Derby, confectioner, for “ certain improve- 
ments in the combustion of fuel and consumption of smoke."— June 15. 

lenry Bessemer, of Baxter llouse, Saint Pancras, engineer, for * certain 
improvements in the manufacture of bronze, and other metallic powder.” — 
June 15. 

Prosper Antoine Payerne, of Paris, doctor of medicine, for *' certain im- 
provements in keeping the air in mines and other confined places iu a pure and 
respirable state."—June 15. 

Thomas Johnson Irvine, of Peckham, lieutenant in Her Majesty's navy, fnr 
“ certain improvements in packing cases, boxes, trunks, portmanteaus, and 
other articles for containing goods, which improvements may, under certain 
circumstances, be applied to the preservation of life." —Juue 15. 

Genrge Lister, of Dursley, Gloucester, card-manufacturer, and Edward 
Budding, of the same place, machinist, for “certain improvements in the 
means af covering the cylinders of carding and scribiling engines with wire 
card, and in condensing the rovings delivered from such engines, and also an 
apparatus for sharpening or grinding the points af the cards, which latter ap- 
paratus may also be employed for grinding other articdes.”—June 15. 

Edward lIammond Bentall, of Heybridge, Essex, iron founder, for “ cer- 
tain improvements in ploughs, aud in apporatus which mag be attached thereto, 
Jor ascertnining the draft of instruments employed in filling land."— June 15. 

George Bate, of Bloomsbury, Wolverhampton, Stafford, carpenter, for * im- 
provements in apparatus for raising and lowering window blinds ond maps.” 
June 15. 

James Gardner, of Banhury, Oxford, ironmonger, for “ improrements in 
entiing hay, straw, and other vegetable matters for the food of animals,"— 
June 15. 

Samuel Brown, of Gravel-lane, Southwark, engineer, for “ improvements 
in the manufacture of casks and other vessels."— ]une 17. 

James Mackenzie Bloxand, of IIampstead, esquire, for ** improrements on 
meridian instruments.’—June 20. 

John Read, of Regent-street, machinist, for ‘certain improvements in 
ploughs for draining, subsoiting, and cultivating land.”—June 21. 
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SOME OBSERVATIONS ON PROPRIETY OF STYLE, 
PARTICULARLY WITH REFERENCE TO THE MODERN 
ADAPTATION OF GOTHIC ARCHITECTURE. 


By Epwarp Hatt, Architect. 


( Read al the Royal Institute of British Architects, June 26th, 1843. ) 
“ dead men 
* [Taog their mute thoughts on the mute walls around." 


“ Yet to tbe remuants of thy splendour past, 
** Shall pilgrims pensive, but unwearied, throng.” 

Very few years have elapsed since the style of architecture, called 
Gothic, was ill-appreciated, or little understood in England. Teeming 
as our island is in its highways, and its sequested nooks, with memen- 
toes of the piety of past generations—disconrsing “sermons in stones” 
—and breathing, through the interval of centuries, on the chords 
of present time—the lyre lay long untuned, and gave none but dis- 
cordant notes. The labours of the honoured few, who alone cherished 
a love for the architecture of the conntry, were treated with ridicule 
and contempt; whilst the student and the man of letters, slighting, or 
ignorant of what his country contained, sought in Italy, and in Greece, 
vestiges of the arts and mythology of nations, whose religion was 
idolatrous, and whose architecture ill consorted with the requirements 
of a Christian faith. Our cathedrals were repaired with a degree of 
carelessness, pardonable at no time ; and were crowded with screens, 
and altar-pieces, and with costly monuments, discordant in style as 
they were tasteless in design and execution. But, happily for the 
honour of the age, love of antiquarian topics, and of works of art 
for their intrinsic excellence, have caused a re-birth in architectural 
history. The wonderful skill in construction, and the taste of onr 
ancestors are appreciated ; the remote village church is examined for 
the beanties which characterize if, not less than do fine proportion 
and elaborate enrichment the cathedral and the college ;—religious 
feeling assists in the movement, and it is scarcely too much to say, that 
the time is close at hand, when, for ecclesiastical structures, * Gothic 
architecture will become as much the architecture of the country as 
during the splendour of the thirteenth and fourteenth centuries. 

However, as architects, we may regret the tendency at our univer- 
sities towards imitation rather than design, it must be allowed, that 
the attention, paid to Gothic architecture there, has met with good re- 
sults, in a greater care in the restorations of existing fabrics. The 
importance, as historical records, which attaches to all architectural 
remains, renders it a sacred duty in the architect to well inform him- 
self on all features in different styles, so as to transmit to posterity 
the structures he is called upon to re-instate, with every line and trace 
of their founders’ character and skill. The architecture of Egypt in 
its paintings and hieroglyphics, in its long and gloomy vistas, and its 
avenues of sphinxes, is a lasting petrifaction of the manners and cus- 
toms of the people, and of the dominion of that mysterions hierarchy, 
who satin judgment over the dead, and who curhed the flights of 
imagination in architecture and in senlpture by inviolable regulations. 
The porticos and sculptures of Greece are living evidences of the 
refinement of a nation, who responded to the works of its artists, as 
to the creations of the dramutist, and the reasoning of the philoso- 
pher; while the snmptuous edifices of the Romans speak of the pomp 
of imperial sway and the slavery of subject states. The architecture 
of every country, and of every age, is vocal with the inmost workings 
of its creating mind: and it occupies the place of written history in 
points which, though of the highest interest, historians have for the 
most part failed to tonch. The architecture of the middle ages is 
not less valuable to the observing student of history, than the archi- 
tecture of Egypt, of Greece, or of Rome. To the eyes of the gene- 
ral historian and the artist, the majesty and richness of the cathedral 
tell of the self-sacrificing spirit of our forefathers, who devoted their 
wealth and their lives to the service of religion. Every village church 
is a key to the history of the surrounding district;—from its effigies, 


architecture is not now entered into. 
No. 70.—Vor. VI.—Jurv, 1813. 


+ [t will be observed, that the subject of propriety of style in domestic 
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its sepnlehral brasses, and its heraldic enrichments, the topographer 
and the genealogist may derive important data, for the prosecution 
of researches into the history of a county, and of its principal inhabi- 
tants. The “very age and body of the time” are manifest in each 
feature, and in the minute details are related even the passions, and 
the animosities of the different orders of the priesthood. Though 
sad instances of destruction still occur, though churches still receive 
their periodical coat of whitewash—until the richest foliage is ob- 
secured by the useless repetition ?—the course of demolition has been 
reduced; while the restorations iu progress, or abont to commence, 
afford matter for the highest gratulation. Thus the architect must 
combine the pursuits of the antiquary with the study of the practical 
and the recent; his researches must extend into the curious and the 
obsolete, to enable him to understand the style and details of any edi- 
fice under his care. 

It is a matter of surprise to all who stndy and love the archi- 
tecture of the conntry, that its revival for ecclesiastical structures 
should have met with opposition. This opposition — urged by 
the highest love of art—has been publicly expressed and published, 
so that it seemed incumbent on those who desired to walk in the 
steps of our forefathers, to show that another view of the question 
was not unsupported by argument. But the matter not having re- 
ceived the notice that might have been expected, I have ventured be- 
fore you this evening, and if the question suffer in my hands, I beg it 
may be understood, that arguments are zo/ wanting which could have 
been adduced by those, who might have anticipated me in my present 
subject. 

The opinions referred to may be thus stated. That the “ taste 
of the day inclines to the Roman Catholic plan, suited to a 
demonstrative form of worship, rather than to the auditorium required 
by the Protestant ritual,” and that “the churches of Sir Christopher 
Wren are better adapted for models." That proportions in Gothic 
architecture were “wholly capricious,” and “subject to no order or 
regnlarity," nor that “any have been ever attributed” to the style by 
its greatest admirers, so that “columns or supports might be from five 
to fifty diameters in height, and were only bounded bv possibility ;? 
that the delight, confessedly inspired by the works of tlie middle ages, 
is to be referred to à. “love of the marvellous,’ which “love of the 
marvellous is dangerous, exaggeration being the first sigu of a mind 
indifferent to the value and beanty and sufticiency of truth, and the 
surest sign of depravation of judgment." “The Egyptian, the 
Roman, and sometimes the Greek indulged in the gigantic, with a 
view to the expression of a prodigious energy; but the middle ages 
were prone to the marvellons, surprise was the great scope of the 
Gothic architect.” That “the middle age church was wholly founded 
on superstitious associations.” ‘The plan described the cross, the 
universal symbol iz hoc signo vince." That “the nave represents the 
body of the saviour; and the side, which ‘one of the soldiers pierced,’ 
considered to he the south as the region of the heart, is occupied at 
Wells by a chantry, at Winchester with the chapel of William of 
Wyckham, and is constantly the pulpit from which the faithful were 
reminded ‘to look on him whom they have pierced?” “The choir 
was inclined to the south, to signify, that ‘he bowed his head and gave 
up the ghost," and “there are few cathedrals in which this de- 
flection is not remarkable.” “At the head of the cross was the 
chapel of the Virgin—Jesus resting in the lap of Mary. At the foot, 
the west-end, was the ‘Parvis,’ supposed by some to be a corruption 
of ‘Paradis,’ that happy station from which the devout might con- 
template the glory of the fabric, which was chiefly illustrated in this 
front, and from whence they might scan the great sculptured picture, 
the calender for unlearaed men, as illustrative of Christian doctrine 
and the temporal history of the church, under its princes and its pre- 


2 The whitewashing, colouring and painting of store are species of mono- 
mania frightfully prevalent. The base of the internal order of St. Paul's 
Cathedral seems to have been painted not long since, and, being of a bright 
yeltow, contrasts with the older whitewash above. It may be assumed that 
this is not in accordance with the wish of the present talented architect. 
Colcuring for the purposes of decoration, which requires no renewal, is mostly 
on flat surfaces, and can spoil no ornaments or moutdings; is unobjectionable, 
and a valuable means of enrichment. 3 
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lates. Three great niches leading into the church, the centre one above 
forty feet wide, were adorned with the statues of the apostles and 
holy men, who ‘marshal as the way we should go;' in front, the ge- 
nealogy of Christ, the final judgwent, the history of the Patriarchs 
&c.” Further it is said, that * the same want of cultivated judgment, 
which is apparent in the esthetical of the arts of the middle ages, is 
traced also in the imperfection of their statics and stereotomy, in 
which again solidity is sacrificed to superstition.” That as “the fignre 
of the cross” was “indispensable,” though “the arches of the nave, 
formed their abutment abundantly in the western termination, which 
was commonly fortified by prominent buttresses, no such abutment 
existed at their eastern termination towards the lofty pillars of the 
transept.” Consequently, that “the smallest failure of foundation or 
saperstructure, threw so much weight against these pillars as to 
occasion them to bend," and therefore, the weightiog of the pillars 
with a tower or spire being insufficient, “the last disfiguriag remedy, 
the construction of a reversed arch between them, was employed,” 
(vide section of Wells Cathedral.) Further, that we “ crudely adopt 
the niched and canopied architecture of a religion, peopled with 
images of saints and martyrs, sibyls, angels and holy men, to a Pro- 
testant religion, which, admitting none of these, must leave the niches 
and the canopies fenantless, like well-gilt frames adorning an apartment, 
the pictures being omitted ;—the pride and pomp of heraldry, armo- 
rial shields and crests, to an age in which chivalry is exploded and 
quarterings have dwindled to insignificance.” That “slighting those 
excellencies of sculpture, which shed such lustre on the palmy days 
of Italian art, we oblige our artists to ‘copy the obscenities and 
senseless carvings of barbarous times, simply that we may carry out 
the imitation of a style in all respects; " aud, finally, that the result 
of our want of unanimity in style will be the imposition of anachro- 
nisms on posterity, and the falsification of the pages of history in its 
most interesting and characteristic traits.—Any public expression of 
opinion is liable to opposition, and I may venture to disseot from these 
views, which I do for the following reasons.—Because the whole cha- 
racter and purpose of Gothic architecture is eminently expressive of 
the aspirations of a Christian faith. The upward tendency of the 
lines, and the pyramidal outline of the whole structure, culminating in 
the spire, draws the mind of the beholder from realities of earth to 
hopes of heaven. Xo inherent is the perception of this moral beauty, 
that a veneration for the forms of Gothic architecture, aud a feeling 
of its propriety for Christian churches, has never been extinct. Con- 
temned by some, as the offspring of a dark and superstitious age— 
though the same objection would equally obtain against the in- 
vention of printing, and that of the compass—surrounded with 
the enrichments of a foreign style, it «till appeared in those tra- 
ditional features to which the affections of the nation fondly clung. 
The inclosure of the altar by a screeo or railing, answering to 
the rood-sereen, is found, along with the oblong plan, and other 
features of the national architecture, even in the churches of Sir 
Christopher Wren, while, amidst all the contrivances and adaptations 
of diminishing arcades, and peristyles, and of obelisks, the form 
of the spire and pinnacle was preserved. The metropolitan cathedral 
was constructed on the old model of the cross with ailes, central and 
western towers. The style of architecture, changed in domestic 
buildings, was, in its most essential features, unchanged iu sacred 
edifices, whilst the enmity it did receive from the literati of the 
iowns, lessened not its hold upon the people of the country. The 
early churches, erected at a time when land lad nvt attained its pre- 
sent extraordinary value, had sufficient space allotted them to afford 
zoom for interments, and to allow of the position and form which tra- 
dition had consecrated. The churches of the city of London, for the 
most part enclosed on every side, can scarcely be given as examples 
of the particular form of plan, most likely to have been adopted, had 
no trammels presented themselves to their builders. Yet in all of them 
there has been a recollection of tlie oblong form, suited to the earlier 
worsbip; whilst in a very large number the proportion of length to 
breadth is equal to that of Gothic churches. In some of them the 
foundations of the previous cliurches were retained; but it is scarcely 
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likely such “economy” would have heen practised in that age to the pre- 
snmed disadvantage of the church in other respects.? In the smaller 
Gothic churches, (ride Fig. 1.) the whole length of the nave and chancel 
is frequently bnt twice the width of the nave and ailes, so that that part 
westward of the rood-screen, and in, or immediately adjoining which, 
all portions of the service, demanding the arrangement of an audi- 
torium, are performed, is of the dimensions retained in those churches 
of Sir Christopher Wren, which approach nearest to the square form. 


Fig. 1.—Plan of Haddenbam Church, Bucks. 


That fine effect of length in the nave of the Gothic cathedral, like all 
beautiful effects in art, is due to an impression, produced upon the 
mind by skilfal proportion and arrangement, rather than to actual 
dimensions upon the ground plan. The length of the nave is little 
more ‘than double the breadth of the nave and ailes; while it does 
not ‘amount to that in some of the finest cathedrals—So that amy 
opision that a form, presumed to be better adapted for sight and 
hearing, was employed, to the exciusion of the established proportions, 
is scarcely borne out by a careful comparison of different fabrics. 
The nave of the earlier church will be found better adapted for 
hearing, than any of those churches which have not borrowed from 
the Catholic model; whilst the improvements in the internal arrange- 
ment of churches now in progress, by altering the size and position of 
the pulpit, and substituting open benches fur pews, will render even 
an increased length of chancel less objectionable than the old ar- 
rangement, in which the cumbrous pulpit and reading-pew prevented 
all view of the communion. Ff an auditorium were all that is ree 
quired for the purposes of religion, the ordinary lecture theatre 
wonld present the best fori, but one which would excite no emotions 
of devotion. Were vou to transplant one out of the major part of our 
metropolitan churches to some district “remote from towns,’ the 
chances are, that the structure would be called a villa or something 
else; but if you were to select Bow Church or St. Bride’s, there 
would probably be some suspicion, that you had intended to erect a 
church. The truly appropriate character seems to reside in that 
style, which our forefathers adopted, and which is eminently expres- 
sive of every Christian’s faith. 

Since the close of the seventeenth century, when one, possessing 
the varied endowments of Wren, could style Gothic edifices, “ moun- 
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These dimensions are taken from various works of stauding— but some 
vary a few inches from the actual measurement; they are, however, sufti- 
ciently near for the present purpose. 
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tains of stone, vast gigantic buildings, but not worthy the name of 
architecture," or Evelyn could say “Gothic architecture is a conges- 
tion of heavy, dark, melancholy, monkish piles"—vague and inap- 
propriate expressions, bearing as little assimilation to the style as did 
the attempts of the architect to the churches he reviled :—since the 
time when Gough and Carter, and other honoured few, alone upheld 
the merits of our antiquities, how much has the study of our na- 
tional edifices increased ; and from this study, wonderfully syste- 
matised within late years, has resulted a high admiration of the old 
English architects, and of the principles which guided them in their 
sublime conceptions. Yet, the opinions of the seventeenth and eigh- 
teenth centuries have been revived in the nineteenth, and Gothic ar- 
chitecture treated as devoid of sound principles of proportion and 
taste. "Though no Vitruvius of the middle ages has bequeathed to 
posterity written rules, and though heights and projections be uot 
governed by modules, the opinion has been gradually growing, and 
has now reached conviction, that principles of design did exist, and 
that proportions of parts were observed. In the main principles of 
design, all styles, having claims to rank as beautiful, agree ; avd io 
those principles the medieval architects were consummate masters. 
In any style of architectnre, whose horizontal and vertical lives are 
of equal number and promineuce, we should mot expect to find that 
beautiful effect, which results fram an increased importance being 
given in one of those positions. Thus, while in the Grecian temple 
the main lines are horizontal, in the Gothic they are vertical ; a like 
prisciple being observed in each. So when, during the decline of 
Gothic architecture, the horizontal line came into increased use, all 
the richness of ornament—so profusely lavished upon the structures 
of that age—failed to conceal the original mistake. In attention to 
pyramidal outline, whether of masses or of parts, the Gothic archi- 
tects surpassed all rivals. In “unity and sub-division of parts," the 
groined vaultings and the window tracery of the best period, exemplify 
those main principles of beauty, which govern the disposition of the 
members in the Greek eutablature—the beams and coffers in Italian 
ceilings—the cartoons of Raphael, aud all beautiful compositions of 
whatever style and date. The west window of York Cathedral, 


Fig. 2.—West Window of York Cathedral. 


(Fig. 2,) will exemplify this. In this fine composition, no effect is 
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improperly lessened by the presence of any neighbouring part. An 
arch of unornamented but elegant mouldings, placed beneath a rich 
crocketed canopy, circumscribes tracery of the most elaborate de- 
signs. Three mullioos, each 11 inches io width and 5 inches in pro- 
jection, divide the opening into four equal parts; each of these com- 
partments is subdivided by another mullion, which is only 8 inches 
wide and 6 inches in projection. The ramifications of the head are 
marked out into large and bold features by the continuation of the 
larger mullion, from the sides of which spring the mouldings, which 
form the smaller ramifications. Drawing attention to so celebrated 
an example, with which all present must be quite familiar, affords me 
a main link in the chain of argument—indeed proves that the main 
unvarying laws of composition were known to the Gothic architects 
as to the great in art of every time.— 


“ 'Mid curves that vary in perpetual twine, 
“ Truth owns but one direct and perfect linc.” 


This principle of dividing by large features, and subdividing by smal- 
ler, being—to use the words of Burke—‘as it were, moulded into 
each other"—has been ably elucidated by Professor Willis in an 
elaborate paper on Gothic vaultings, puBlished in the transactions of 
this Institute. It may be difficult to deny, that the principles of 
pointed design permitted a greater latitude, or, that exceptions to 
the general arrangement were not unfrequent in a style of such inven- 
tion and variety; aud it is also probable, that in the different ledges 
of Freemasons, the principles themselves might slightly vary; but to 
assert, by implication, that the beautiful creations of Gothic archi- 
tecture are the results of accident rather than design, seems akin Gf 
the comparison can be drawn without oifence).to the belief of ene, 
who, in the order aud regularity of the universe, can discover no sign 
of a pervading Mind. "The fact that the knowledge of the Free- 
masous was jealously guarded, is sufficient to account for our not pos- 
sessing a written explanation of their secrets. Whilst, in one edifice, 
the proportions are to some extent deficient in elegauce, in another 
we are delighted with their exquisite effect; which shows that they 
are still matter for study and atteotion, though they may not square 
with those of an opposite style. Take the example of an early English 
doorway of good character: we shall find that the perpendicular lines 
could not be lengthened or diminished without destroying the effect 
which its present proportions produce, unless we at the same time 
make some change in the decorative features. Thus, in the drawing 
of the doorway, Fig. 3, from Rothwell Church, Northamptonshire, 
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Fig. 3.—Dvorway from Rothwell Church. 


the opening is much narrower in praportion to its height than we 
generally find it in other doorways of the same date; but the effsct of 
the whole compositioa is not lessened, for the increased width is gained 
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by the columns and decorations, and 
in appearance, by the horizontal 
line which runs across the compo- 
sition in the shape of bands to the 
shafts. Yet, it seems to have es- 
caped the attention of many de- 
tractors from the merits of pointed 
architecture, that it is possible, 
under different circumstances, to 
attain the same end by different 
means. As in Italian design—an 
arched doorway of two squares and 
a half in height, Fig. 4, would 
probably appear too lofty, if deco- 
corated with a simple architrave, 
but, if a cone with panels be in- 
serted, Fig. 5, the eye is at once 
reconciled to the proportion. Mr. 
Hawkins, in his “History of the 
origin and establishment of Gothic 
architecture,” says that in the year 
1321, several persons (whose*hames 
he gives) who were appointed to 
examine the works at Sienna Cathedral, declared that the works 
ought not to be proceeded with, as the established proportions of the 
old church would be destroved, and it would not have that measure 
in length, breadth and height, which the rules for proportioning a 
church require. Had there been no settled rules of proportion, it is 
clear, that the architect could not have transgressed. 

But the elucidation of a system, which might have been employed 
by the old architects, in proportioning the parts of buildings, has been 
attempted by Mr. Billings, and, as regards Carlisle and Worcester 
Cathedrals, with success. The same subject has also occupied the 
attention of the Oxford antiquaries. I am also disposed to give a 
higher rank than that of superstition to the system of proportion in 
which triangles were employed, first noticed by Cesare Cesariano, 
Fig. 6,^ and illustrated by D’ Agincourt, in his elaborate work, enti- 
tled * Histoire de VArt par les Monumens,” in the sections of Milan 
and Bologna Cathedrals. The objections brought against this system 
appear to have resulted from an inaccuracy in the description and dia- 
grams of Cesari.no. In Fig. 6 the triangles are all equilateral, and their 
lines intersect parts of the building in such a manner as to lead to the 
beli-f, that /Aey actually determined the proportion; thus symbolic of 


Fig. 5. 


Fig. 6.—Cathedral of Milan—Cesariano's Theory. 


Z^ The translation of Vitruvius by Cesariano is a scarce work ;—the illus- 
tration given is from Hawkins’ Gothic Architecture. 
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the Trinity. But it may be asked, whether any cathedral constructed 
on sound principles might not have the same proportions, as to width 
of nave and ailes, as the one under notice, and if so, whether the use of 
equilateral triangles might not give the most effective arrangement, 
But, omitting this view, the opinions as to the “superstitious” origin 
of Gothic proportions, are founded, not on careful measurements, but 
on the obscure text and rough diagrams of Cesariano, which vary so 
much from the actual dimensions, as to give the total height of the 
spire one third less, than as at present existing. The triangle is of the 
greatest service in proportioning the parts of buildings, in accordance 
with that pyramidal character which should pervade every buildiug of 
whatever style, and seems to have been so used by the Gothic archi- 
tects. In a late work by Mr. Bartholomew it is shown that the pyramid 
or triangle may have governed the proportions of the west front of St, 
Paul's Cathedral; * and a similar method was probably practised by 
the earlier companions of the order, to which Wren belonged. Its 
application to the west front of York Cathedral I have endeavoured 
to show in the diagram, Fig. 7. That peculiarity of symbolising the 


m 


Fig. 7.—West Elevation of York Cathedral, 


diflerent parts of buildings, though proved to have obtained amongst 
the Catholic priesthood, may not have originated either the propor- 
tioning by triangles or the disposition of the several parts. The after 
symbolising of various parts invested them with a peculiar sanctity ; 
but that, in the /frs/ instance it governed the entire disposition, or that 
it ever tended to lessen the beautiful effect, I think yet demands further 
proof. At least, it should be shown, that this imputed symbolism 
stood in the way of a better arrangement, ere the Catholic architects 
are condemned for even the smallest attention to it. Indeed, a sym- 
bolic meaning, so to speak, might be discovered in buildings, in 
which it is clear no such intention ever existed. In St. Paul's Cae 
thedral, the three large doors might be thought to symbolise the 
Trinity, and the four arms of the cross with its eight ailes, the twelve 
Apostles. Whether any symbolic meaning might be discovered in 
the three porticos of the Post Office, and of the National Gallery, or in 


PS Specifications of Prac‘icat Architecture," vide Journal, Vol. IIL, 
P. 32294. x 
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the common street elevation of a door and window on each side, it is 
perhaps not safe to say ; but the mere facility with such coincideuces 
may be made to appear in all buildings, and in particular the constant 
and necessary conibination of three objects, shows the necessity of ex- 
treme caution in speenlating upon the subject. A writer in the Gentle- 
man’s Magazine well remarks, that those parts to which symbolism 
has been most commonly applied, are deficient in the most essential re- 
quisites, as the three divisions of the nave, and of the triple lancet, are 
in co-equality. That, so great a variety of rules, have been at differ- 
ent times, given for proportioning the parts of edifices, all nevertheless 
agreeing in the results, goes to prove that the particular system to be 
adopted is of less importance, than the use of some SYSTEM, from 
which may result that veiled grace, always delighting the mental 
vision in a structure projected by symmetrical rules. Such rules the 
Gothic architects are proved to have observed.—It is said that “ co- 
lumns or supports might be any number of diameters in height, and 
were only bounded by possibility." Let us admit this, and examine 
what practice has been pursued in other styles. By the elaborate ex- 
periments of Mr. Eaton Hodgkinson, on the powers of resistance of 
different bodies to compression, it has been proved, that in cylin- 
drica forms, there is a certain proportion of height to diameter, be- 
yond which it would be dangerous to go, the resistance rapidly les- 
sening in proportion with the height. To pass that limit would en- 
danger the stability of the fabric; to keep much below it would be a 
needless expenditure of material. From a non-observance of this 
propriety, we have frequently seen columns of harder material of the 
precise dimensions given to those of stone. Now such a practice is 
foreign to the principles of Gothic architects, as may be seen by 
the most casual comparison of their works in wood, stone, and metal; 
in which they had reference to the properties of each. The rules of 
elassical architecture require, that no alterations should be made in 
the proportions of columns which are engaged, coupled or clustered, 
though it is clear, that, in accordance with the principle hinted at 
above, aud a feeling, which, without reference to the results of experi- 
ment, exists in every mind, the same proportions should not be ob- 
served. At least, the Gothic architects pursued a different mode, on 
sounder views than have usually been attributed to them. Their cir- 
cular columns, placed singly, were shorter than those which were clus- 
tered or united as shafts to piers and arches. Further, when these 
shafts were of great length, they were encircled by bands as at West- 
minster Abbey. In the Ladye Chapel at Hereford, and in the Chapter 
House at Chester, the isolated shafts to the windows are banded to 
the adjoining mullion by ties of stone, which are converted into fea- 
tures of decoration. But the absolute constructive necessity for such 
ties is shown in the failure of slender shafts, in which such precaution 
has been neglected. Shafts without bands, and at the same time 
of great length, occur at Salisbury Cathedral; while in the Ladye 
Chapel are isolated shafts, supporting the roof, of the slenderest di- 
mensions, and uncombined with a larger column. Such examples are 
extremes, or exceptions to the usual practice, and though as in this 
wonderful edifice, calling forth our admiration and delight, they are not 
what the modern architect would emulate. I venture to assert, that 
we are justified in craving of those, who deny the existence of prin- 
ciples and proportion in Gothic design, that they should compare the 
cathedral, the abbey church, the parish church, and the collegiate 
chapel, marked each by clear and distinctive lineaments; that they 
should closely scrutinise and balance every minute part of a compo- 
sition; that they should examine whether the different tendency or 
number of lines, the different character or quantity of ornament, or 
some other cause or influence, has not dictated a manner of treatment 
varying from that they have observed in another composition, but in 
strict accordance with the same first and inviolable principles of ooth; 
or whether the example is not such an exception to the usual style 
and principles, as all ages have witnessed. Our delight in Gothic 
architecture is indeed the result of elegant outline and proportion, 
richness of detail, sincerity and scientific construction, along with ad- 
miration of the high purpose and untiring labour of the architect, 
rather than of a “love of the marvellous,” or mere respect for what 
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is old. The “love of the marvellous,” of which the Gothic architects 
are accused, was seen in the ** large stones” of the Grecian temples, 
the columns of one block of the temple of Diana at Ephesus, in the 
temple of Jupiter at Agrigentum, in the costly structures of Baalbec 
and Palmyra, in the Colosseum, in the domes of St. Peter's at Rome, 
and Sta. Maria at Flurence, and in the gigantic order and all the con- 
ceptions of Michael Angelo. “ Another enemy to the beautiful, and 
even to the sublime,” says Forsyth, “was that colossal taste which 
arose in the empire and gave an unnatural expansion to all the works 
of art.” As it is beyond the power of man to create a style, all styles 
being the work of ages and of circumstances, rather than of archi- 
tects, who should be able to infuse new beauties into all, and as, 
in the words of Reynolds, “it is vain to endeavour to invent without 
materials on which the mind may work, aod from which invention 
must originate ;" are these the styles for which we must close our 
eyes to the expressive architecture of our own land? Is there any 
distinction between the end sought in the colossal works of the Egyp- 
tians, the Greeks, and the Romans, and that “love of the marvellous ” 
ascribed to the Gothic architects? or is not the raising of surprise a 
legitimate end of all architectural skill? I cannot think that the plan 
of the middle age church was wholly founded on superstitious associ- 
ations, and that the spire and cross are not appropriate emblems of 
both the Catholic and the Protestant faith. From the plav vf the 
cross result the most beautiful outline, both externally and internally, 
and the most captivating effects of light and shade. It is not exclu- 
sively Gothic; and no higher testimony to its merits could be gained, 
than its adoption by so great an artist as Sir Christopher Wren. The 
majority of the English churches are not cruciform, which is sufficient 
to show the form was not indispensable. That some particular sanc- 
tity was attached to one side of the nave in cathedrals, may be in- 
ferred from the fact that in the majority, the monuments on the 
southern side and io the southern aile preponderate. But it should at 
the same time be noted, that in several examples the monuments on 
the north side are equal iu number, or nearly so; and, that at Wells, 
when there is a chantry under one of the southern arches, a corres- 
ponding position is similarly occupied on the north side. As regards 
the inclination of the choir to the south, I believe no perceptible in- 
clination occurs in the English cathedrals; and at Litchfield, where an 
inclination to the zorth is discoverable by measurement, the variation 
is so slight, that I think few persons would discover it within the 
building. The ladye chapel, though generally at the west end of the 
choir, and certainly so placed with five effect, is not unfrequently 


elsewhere. Inthe cathedral of Bristol, the “elder ladye chapel" is 
at the north side of the choir. A similar position is made use of at 
Ely. 


But the strongest objection brought against the practice of the 
Gothic architects, is that their buildings have failed through want of 
constructive principle; and that though they manifested considerable 
enterprise and dexterity, they lacked that theoretical knowledge 
which grew under a better order of society, and “the chasteuing 
counsel of a Locke, a Newton and a Bacon.” Now it cannot for one 
moment be supposed that the scientific know]edge of the middle ages 
approached to the learning of a Galileo, a Napier, or a Newton; nor 
be denied that the mass of the people were utterly ignorant. But the 
existence of a large number of mendicant friars, always at enmity 
with the regular priesthood, yet as ignorant as those upon whose 
fears they lived, seems to have led to the general belief, that all the 
Catholic clergy had little in their heads but a knowledge of bad Latin; 
or in their libraries, except the writings of the fathers. But, amongst 
the churchmen was preserved all the knowledge vf the age; they di- 
rected the architectural works and the engines of the state; and 
though their projects were often carried out by less skilful hands, 
their expressed intentions bear the evidence of a knowledge of prac- 
tical mechanics, of the composition and resolution of forces, which, it 
is difficult to conceive, could rest on any other than a foundation of 
geometry. Mere solidity is often best obtained in buildings, in which 
but little science is called into play; but with a greater expense of 


material and labour, and less scope for decoration and convenience. 
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be made out with marvellous care, he will yet turn to those monu- 
Small scientific skill was required for the construction of the Druidi- 
cal temple, or the Grecian portico; but from the increased use of the 
arch arose a new era in the art of building, Smaller stones were em- 
ployed, with skilful arrangement of counterfort; and labour replaced 
by economy and facility of execution. With the change from the 
semicircular to the pointed arch, arose a still greater facility of exe- 
cution, combined with a nearer approach to the advantages which had 
resulted from the principle of simple repose. But along with, though 
not necessarily resulting from the use of the pointed arch, a force was 
at work towards the ruin of many edifices, but for which the practice, 
rather than the theory of Gothic architects must be censured. The 
supporting columns of the central tower began to bend in the middle, 
as at Westminster; and other failures, all proceeding from one cause, 
took place little subsequent to the building of the several structures. 
It became necessary to connect the great piers of the tower, to pre- 
vent the recurrence; and counterforts were inserted at Salisbury, 
Wells, (Fig. Sj) and elsewhere. It has been thought that this failure of 


Fig. S.—Seetion of Wells Cathedral, looking north. 


the central piers was occasioned by their insufficiency as abutments to 
the adjoining arches; and this opinion seems to have been present 
with Sir Christopher Wren, in his proposal to add a central spire to 
the abbey. But I am inclined to think, that the breadth of the piers, 
coupled with the weight of the tower above, would be well able to 
resist the thrust of a pointed arch, were not some other tendency at 
work; aud prefer the opinion, that the bending of each column was 
wholly caused by the slidiog of the rubble work upon the back of its 
neighbouring arch. The more pointed the arch, the less thrust would 
it exercise, but the more would it tend towards the settlement. This 
seems a more probable cause than any other; there could have been 
no objection to increasing the dimensions of the column if necessary. 
The report on the state of Hereford Cathedral shows that this sliding 
of the materials upon the main arch of the tower, assisted by the subsi- 
dence of the foundation, has caused its western column to swerve from 
the perpendicular, and in the opposite direction, that is, towards the 
west.© The same thing has taken place at Aylesbury Church, in a like 
direction; and the displacement of the ashlering in the tower of St. 
Mary’s, Redcliffe, was attributed, by Mr. Hosking, to the subsidence of 
the rubble work. Had the spandrils of the arches been laid in courses, 
which modern experience would dictate, such failures could not have 
occurred, aud therefore no objection can be taken to the moderu adap- 
tation of Gothic architecture on the ground of insecurity. It may be 
remarked that there is some difference of opinion about the reversed 
arch at Wells—as to its merits as a composition. ? 

Though in “ these piping times of peace,’ “armorial bearings” no 
longer distinguish the warrior on the field, they are still not exploded, 
nor have they ever been in any country ; they still engage the patient 
attention of numerous antiquariaus, and seem to be a legitimate mode 
of decoration in any style uf architecture. One of those recollec- 
tions of the past, which are stable, though the occasion has past 


$ Journal, Yol. V., p. 374. 


. * The counterfort at Wells was probably coeval wit the piers—that at 
Sali:bury later in date. 
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j away, they will yet long serve to shorten the labours of the historian, 
| as new.—The so called economy of modern times has deprived our 
| art of that sister, without which she is inexpressive, and incomplete ; 
| but there can be no other reason that niches should he “tenantless” in 


any religious edifice: and none that the obscenities of former times 
should be copied in the present. The exquisite richness of the 
Gothic foliage would be apt, from its very profusion, to cloy upon the 
mental palate, had it no immediate contrast, as with the grotesque 
and the satirical. Thus, as at York, we find the passions of men and 
the habits of animals depicted amongst the leaves of a capital or a 
bracket. In other cases we have the monogram IHS and other reli- 


| gious insignia. Though some of the carvings are suflicientiy shocking 


to eyes polite, as for example, the gorgeuils, yet these are never 
“senseless ;” they have always an expression in character with their 
purpose, and may safely be contrasted with the unnatural liens, the 
sphinxes, and chimeras of other schools of art. Though, in the 
sculpture of the earlier styles, forms were conventional, and a 
particular sentiment was expressed in an established mode, this 
severe style presents many claims to our admiration, though in 
execution, it can be as little compared witb the later style, as 
can the marbles of Xanthus with those of the Parthenon. But 
good scnipture, and by Gothic architects, does exist, grand in concep- 
tion as that at Wells, and perfect in execution as that at Westminster ; 
and it received the admiration of our own Flaxman. Speaking of the 
interior of Henry VII's chapel, he says, “the figures of the tomb 
have a better proportion and drawing in the naked than those of the 
chapel; but the figures of the chapel are very superior in natural 
simplicity, and grandeur of character and drapery.” But, of the 
sculpture of Henry V’s chantry, the work of a century previous, he 
says, The sculpture is bold and characteristic; the equestrian group 
is furious and warlike; the standing figures have a natural sentiment 
in their actions, and simple grandeur in their draperies, such as we 
admire in the paintings of Raphael." Could there be higher praise 
than this from so greata man? The vertical character of Gothic 
architecture does indeed demand in the garments, folds which may 
accord with the genius of the style; or rather eschews those contor- 
tions of drapery and whimsicalities of design observable in the works 
of the later Italian school, particularly of the followers of Bernini; 
and of which some idea may be gained from the engravings to the 
English edition of Palladio’s works. If a group be viewed singly in 
a gallery or an apartment, where only i/ appeals to the eye, its forms 
may be influenced by the taste of the artist alone; but, in architectonie 
sculpture, a different treatment of the subject is demanded. A greater 
rigidity, or a more erect position seems necessary for statues, when 
combined with architecture, in all styles. “Their attitudes,” says 
Chambers, * must be upright, or, if anything, bending a little for- 
wards, but never inclined to either side. Their legs must be close to 
each other, and their draperies close to their bodies; for whenever 
they stand stradling with bodies tortured into a variety of bends, and 
draperies waving in the wind, as those placed on the colonnades of 
St. Peter’s, they have a most disagreeable effect, especially at a dis- 
tance; from whence they appear like lumps of unformed materials, 
ready to drop upon the heads of passengers.” That excellence of 
imitation is not the highest quality of art, is readily granted, but it is 
not less true, that in sume degree it may detract from our delight, by 
its very excess “reminding us that life and animation are wanting,” 
and thus defeating the aim of the artist. For remarks on this head, 
vide Reynolds passim, in the lectures of the professor of painting at 
the Royal Academy, and in Mr. Eastlake’s translation of Kugler's 
Handbook.—To him, who feels that a devotional character should be 
impressed on all monuments erected in churches, I suggest in favour 
of Gothic architects one practical argument—a walk through West- 
minster Abbey. There he will find architectural ornaments ruthlessly 
sacrificed, that square patches of black and white may occupy their 
place. He will see cumbrous monuments to some * periwig-pated 
fellow,” or some courtier of a passing day, occupying a position, tar- 
dily granted or denied, to the mementoes of the philosopher and the 
poet. But thongh each individual hair of their wigs or their whiskers 
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mental effigies, recumbent in unbroken sleep, or with hands clasped in 
holy aspiration; and, overcome by the spirit of the place, he will walk 
with softer tread, his mind impressed with feelings of devotion, and 
with vivid recollections of his country’s great. 

lo Gothic buildings, no construction is masked by decoration; no sham 
feature inserted to correspond with another that is real. Sincerity is the 
guiding rule, and geometry the instrument. In vaultings, the thrust of 
the maio supporting ribs is concentrated at one point, and there counter- 
abutted by a flying buttress, in the precise direction which the compo- 
sition of the forces dictates. Bridged across the nave, it was further 
resisted by the wall buttress, and confined within narrow limits by the 
downward pressure of a pionacle, until it found its limit in the earth. 
Now in this system of counterfort, (the principle of which it was hardly 
necessary to explain here,) we discover an adaptation of means to an 
end, surpassed only in the construction and action of the human frame. 
Thus, like the trellis on which the jasmine and the convolvolus en- 
twine, the forms of pointed architecture are but the framework on 
which beauties are engrafted, evolving those beauties, but never 
sacrificing themselves to them, and even snatching peculiar graces 
from circumstances originally adverse. Gothic structures never dis- 
appoint, as almost every other edifice is sure to do. The first sight 
of the church, * bosomed high in tufted trees,” the nearer approach, 
or the study of days, are alike pregnant with delight. The most 
skilful arrangements of contrast are displayed—in the low doors by 
which you enter the lofty pile; and in the spires which rise in every 
part of a level district. Also the contrast of dark to light, in such 
situations as the porch of Henry VIPs chapel. 

Whatever objections there may be to the practice of the medieval 
architects, these can have uo hoid against a modern adaptation of 
theirstyle. We should work with all the skill derived from exami- 
nation of Gothic edifices, and from analysis of the causes of failure 
in some, superadded to all the advantages which modern discovery 
affords. We should choose good stone, and select or prepare good 
foundations, protecting our buildings from damp and decay by drains 
and water pipes in place of the old gorgueils. And the result of our 
study of each form of ecclesiastical structure, combined with our in- 
vention, would be the raising of fabrics worthy and characteristic of 
the age, which the peasant and the peer alike would recognise, as ex- 
pressive of religious uses. 


THE CAUSES WHICH HAVE ENNOBLED ARCHITECTURE. 


By FnEDERICE Lusn, Associate of the Institute of British 
Architects. 


(Continued from page 154.) 


“If to do were as easy as to know what 'twere good to do, chapels had 
been churches, and poor men’s cotiages. princes’ palaces.” —SHAKSPEARE. 


Ir is not surprizing that the great churches of Europe, but espe- 
cially those on the Continent, should so frequently present 2 confusion 
and discordauce in their parts, when they were the production of 
many ages, against the revolutions of which they had to contend, and 
when, moreover, their construction was committed to many different 
minds, who it appears very obstinately differed from each other with 
respect to their architectural privciples. However beautiful these 
varieties of style may be in the abstract, we like to see the same 
character, the same feeling and expression running throughont the 
whole, as if one mind alone presided over it. But it seems as if 
many architects loved to show their predilection for some particular 
school when called upon to restore or add to any existing edifice, and 
to act entirely as their own tastes and their own prejudices dictated, 
without reference to what their predecessors had done, in order to 
make their work of a piece with them. It is, perhaps, one of the 
weakuesses peculiar to genius. We think, for instance, of the Coriu- 
thian portico of Inigo Jones on the west front of old St. Paul's; and 
not only what this celebrated man, but many others have done, in their 
foudness for the ancient or their love of novelty, by introducing some- 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


261 


thing from Vignola or something from the Renaissance on such noble 
monuments as those of Nótre Dame, aud St. Germain l'Auxerrois at 
Paris. It is in consequence of this, that all which is most beautiful in 
the Gothic in the best ages of its invention, lies scattered over those 
countries where a passion for it was most felt, and where it naturally 
best flourished ; and jt is necessary to accumulate and combine these 
in order to form a perfect cathedral. 

For the finest remains of this sublime art we look to the churches of 
the 13th and 14th centuries; and although there is scarcely any country 
which does not claim it as its own, yet we select those of Germany, as 
this seems the soil from which originally it sprung and was matured; and 
as in the year 1277, when the famous Strasbourg pile was commenced, 
there was established in that town perhaps one af the oldest associ- 
ations of masons, which is the chief lodge, and who have the honour 
of having built, not only this, but Cologne, and many other edifices, of 
which the Germans have reason to be proud. That they were not 
wanting in talent and perseverance for bringing to perfection the style 
of building of which they were the professed masters and had devoted 
themselves to, we have abundant proofs; great improvement was ne- 
cessarily made in it; miscalculations on the composition and reso- 
lution of forces were corrected; no defects in their designs were 
permitted eternally to remain for want of previously studying their 
effects upon the eye; and every thing was done both theoretically and 
practically, to place the art on a firm and solid basis. We say the 
chief aim of art consists in producing the grandest effects with the 
smallest means; in giving to a structure the greatest strength with 
the least material; in constructing it in a manner the most advan- 
tageous for the purpose to which it is destined, and wherever no 
ignorance cau be detected in displaying the art by which all these 
ends are accomplished. We turn, then, to the works of these build- 
ers, and find they did not live to pile up stones in vain, but attained 
these results with 2 most unrivalled success. 

Their union, moreover, with a number of similar societies, all 
attached to and teaching the same priuciples, placed within their 
reach immense power and immense resources. One of the oppor- 
tuvities that was afforded them of the certainty of the correctness of 
these priuciples, was the wide field of observation that was opened to 
them by means of travelling. By the numbers likewise of the work- 
men they had at their command, the wages with which they rewarded 
their labours, and the industry that they excited amoog them, ao em- 
ployment was created which very much conduced to the happiness 
and well-being of the poorer class of people. But the good did not 
cease here. Men were everywhere occupied ia erecting a church on 
2 scale commensurate with the imposing rites of the Catholic worship. 
Superstition, too, in those ages, douhtless had no small share in pro- 
ducing the magnificent structures which were the wonder of the mul- 
titude; but we caunot blame them for this. It is not difficult to trace 
the weakness of our nature in everything, and to see it mingling even 
in what is most holy. Ata period, therefore, less enlightened than 
our own, we cannot wonder if the hand should be somewhat prompted 
by superstition in rearing one of those beautiful and elaborate spires 
which rise above our houses and ornament our land. But if we feel 
it a kind of devotion to look upon it; if we endeavour when gazing 
upon it to 

5 ——- withdraw our minds 

From earth. and contro] our thoughts "till we have 

Got by heart 11s eloquent proporttons : 
let us not say that those who reared it were degraded by any such 
motive; but rather imitate their zeal and rival those efforts of human 
skill and piety; though their authors were once turned into ridicule 
by the common people, and thought no better than fanaties. lt was 
this class of persons whose co-operations were the means of ennobling 
architecture during the middle ages; for whom no art could be too 
refined, as no religion too sublime. ‘They considered it impossible to 
conceive any building too grand or too splendid in whici to celebrate 
its solemnities; they wished to make it resplendent with the in- 
veutivc genius of the pencil; and if they could not possess the fres- 
cos of such artists as Raphael and Michael Angelo, those champions 
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of the Christiau art, at least to cover its walls with painting and 
sculpture, as we see in many old Gothic churches of the north, on 
which some of the pictorial splendour of Italy and the warm coun- 
tries seem to shine ; and on whose lofty ailes and carved pavement, 
the sun, through the diapered windows, sheds its gorgeous colouring. 

Such an edifice as that of which Steinbach was the architect-in- 
chief, the glory of whose construction none but the ignorant would 
gainsay, was a powerful motive to induce the inhabitants of other 
cities who could not boast of such a monument, to build such another ; 
that at least they might not be thought wanting in zeal for, or behind- 
hand in thus making a proclamation of, the new faith which at that 
time was spreading itself through all Christendom. Accordingly we 
find a striking similarity among all the great churches of the 13th and 
14th centuries, and a conformity in their plan, arrangement, and de- 
coration, which Jeads us to believe, beyond a doubt, that no other form 
was so well suited to the mode of worship, both in these and subse- 
quent periods; and that it proceeded from some regular society, such 
as the freemasons, whose principles were the same, and for a time, 
universal. The disposition of these cruciform churches, sometimes 
without, but more generally with, a range of side chapels, corres- 
ponding with the division of the side ailes, was, from the time of 
Constantine, more or less imitated by all civilized Europe; and there 
needs not a stronger argument in their favour, than in the difficulty 
that was experienced whenever an attempt was made to improve 
upon it. Abolish it, and with it we abolish the ceremonies of the 
religion for which it is intended. But this is not all. A departure 
from the system exhibited in these ecclesiastical buildiogs, has been 
attended with the most dangerous consequences to art. It has been 
the uiabition of all nations, who have excelled in architecture, and 
been masters of its true principles, to exhibit them, even to an osten- 
tatious degree, in their proudest fabrics. Such n display of science 
commands attention, though it might be said it was done for mere 
love of glory; and this was particularly the case in the works we are 
considering. Now the moderns are too apt to do just the contrary ; 
to disguise the constructiou of their edifices, that is to say, such 
churches as those which are unworthy of the name, and whose con- 
struction, from the sordid and unscientific means employed upon them, 
it was wisest to conceal. But cau anything be conceived more de- 
grading to art; and is it not to such causes we owe many failures that 
have occurred in modern church-architecture ? The architects of any 
one of the splendid churches alluded to, would not have been guilty 
of anything so mean. They felt it was one of the requisites of art 
to exhibit undisguised the great trinmphs which the mind had 
made in it; and to raise pleasure, or excite emulation, in the souls of 
all those who contemplated such a production of human wisdom. 
It might appear strange, therefore, that Wren and Jones, both 
of whom were at the head of such an institution, so little under- 
stood or appreciated that Gothic, which was once snch a favourite 
among its members. But the cause will be eesily explained, if we 
consider it was the fate of this noble art to decline after it had reached 
its meridian point; that a hankering after something new and uncom- 
mon hastened its downfall; and that its beantiful proportions and de- 
tails became obsolete when the taste for the architecture of the 
Greeks and Romans naturally brought on the revival of classic an- 
tiquity. ' 

The same uniformity of character, mentioned above, may he ob- 
served in public works of a civil kind, such as the castles and bridges. 
The former were absolutely necessary at a time when wars were fre- 
quent; and the latter afforded such security to travellers, who might 
otherwise be exposed to pirates on the river, that the buildiug of 
them was considered an act of charity ; and those to whom tbey were 
entrusted werc styled fratres pontifes.? It appears they constructed a 


2 See Ducange’s ** Glossarium," and Bishop Gregory's account of them. 

2 Here. however, l recollect I am not doing Wren justice, for notwith- 
standing the passion for the antique, which prevailed 1n his time. he proposed 
the erection of a cathedral in the Gothic style, the original drawings of 
which are at Oxford. Perhaps he was the only man who conceived at that 
period such a design. Every one knows his admiration of the construction 
of the roof of King’s College Chapel. 
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great number in Italy and in the southern provinces of France; and 
the remains of these old bridges and chateaux, are often so pictu- 
resque, that it is worth while to undertake a journey on purpose to 
see and study them. 

Now it will not be denied that architecture owes inuch to the ex- 
istence of such fraternities; especially during the middle ages, when 
they were like so many learned republics; when kings and nobles 
were proud to take a part in their proceediugsand assist in promoting 
their enterprizes. There is no period of history in which we do not 
find men associating together when bent upon accomplishing auy 
object to which individual exertions were, of course, unequal. The 
ancients could never have succeeded in their temples, their roads, their 
thermes or their aqueducts, had they not condemned their slaves, and 
all whom they had conquered, to labour on these great works. The 
population and industry of one single kingdom were not sufficient. 
Nearly all Asia, for instance, contributed to the building of the famous 
Diana of Ephesus: and one of those prodigious stones in the pyra- 
mids, which almost alarms the inhabitants of the north, must have re- 
quired in placing it just in its proper place, or even in managing 
the eugine by whieli it was raised, double and treble the number of 
labourers which we usually employ on one of our public edifices. In 
more recent times it was the custom, when a palace, a castle, or a 
church was in progress, and workmen were scarce, to authorize ofti- 
cers to collect them wherever they might be fuuad, in the same way 
as they press men for the militia, and detain them in tlie king's ser- 
vice, as it was called, until the works were completed. 

A powerful means of ennobling architecture, as well as any pursuit 
on which the human mind may he engaged, is found in this principle 
of concentration. The idea of bringing together the fruits of the in- 
dustry of past ages, naturally originates among all civilized societies. 
We lock in all flourishing cities for those academies for the arts, 
those museums, and schools of design, which are among the happiest 
evidences of the power and well-directed wealth of a nation, and 
without which -the arts would make but a very poor and feeble pro- 
gress towards perfection. We recognize this principle, moreover, iu 
those encyclopedias of knowledge, whose treasures enrich the libra- 
ries of Europe, and which are as indispensable to the man of letters 
as the collected remains of Greek art are to the sculptor; nor do we 
hesitate in classing the founders of such works and such repositories 
among the benefactors of our race. For what would be the condition 
of the fine arts or of the human mind if London were without its 
British Museum and Royal Academy; Paris without the Louvre and 
Ecole des Beaux Arts; or Italy without its Vatican? 


(To be continued. ) 


THE BRITISH MUSEUM. 


Public attcntion is so engrossed by matters connected with the new 
“Palace at Westminster,’ or by other schemes of improvement for 
the metropolis, that no one seems now to take any interest in—to care 
for, or even to remember the British Museum, just as if it were of no 
importauce whatever. This indifference may probably be owing to 
all hope having been long ago abandoned, of that structure being ren- 
dered a worthy piece of monumental architecture ; for as far as it is 
built at present, its exterior is a perfect nullity. Still, even at this 
“ eleventh hour," there is opportunity for redeeming its character, by 
making something satisfactory of the facade which has to be added, 
and will now be commenced, we presume, at no very distant time. 
For what remains to be done, however, that which actually has been 
done is so very insufficient a pledge, that it is to be hoped we shall be 
afforded the means of quieting our misgivings, and ascertaining be- 
forehand what we are to expect. Some, or rather now many years 
ago, Sir Robert Peel declared in Parliameut, tbat the design for the 
front of the British Museum was an architectural chef d'eurre: we 
had our doubts at the time, and so far from being dissipated, they are 
now stronger than ever;—or to speak out more plainly, we have very 
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Jittle doubt at all—on the contrary, feel most uncomfortable assurance 
of our worst apprehensions being realized, unless some stir be made 
in the matter. 

Sir Robert Smirke himself may be just as admirable an architect 
as ever he was; yet a change there may be, if nót in him, in others: 
the public have obtained some little more insight into architecture 
thau they possessed ten or twelve years ago, and what they would 
then have thought very fine, they may now consider no more than 
barely tolerable. The coming before or the coming after the new 
Houses of Parliament, which ten years ago were not even so much 
as dreamt of, makes a prodigious difference; and not they alone, but 
many other things have come up in the interim, which are likely to 
take architectural precedence of the Museum. 

As the intended fagade has been so very long delayed, it is to be 
hoped that it will not now be hurried after all, but be delayed a little 
longer until the public shall have been informed what the desiga 
really is. Why should there be so much silence and secresy in regard 
to it? for if the making the inquiry we here recommend, would seem 
to imply want of confidence in the architect’s taste and ability, the 
extreme reserve shown on his part, and that of those who are more 
immediately concerned in the matter, equally implies very great mis- 
trust in the design, and strong suspicion that it will not bear the test 
of much examination. It therefore /ooks as if it were intended to 
adopt the safer and more convenient course of evading public opinion 
until it can interfere to no purpose, but merely express itself in post 
facio grumblings. Let us not have another egregious instance of ar- 
chitectural smuggling as to public buildings erected at the public 
cost: there are by far too many such already; and the National Gal- 
lery alone might operate as a corrective warning—certainly should 
serve as one to the architect of the British Museum. 

The facade for the Museum still affords, as we have already ob- 
served, an opportunity for a fine display of architecture, but whether 
the opportunity will be fully turned to account, is what we must wait 
to find out, when it will perhaps be discovered that comparatively 
nothing has been made of it. Let us suppose, however, that the de- 
sign is one of surpassing beauty: why then, we ask, should Sir 
Robert, merely for the sake of taking the public by surprise, have 
defrauded himself in the meanwhile of all the credit to be derived 
from it, aud which he might have begun to enjoy very long ago? 
Had the same system of close secresy been observed with regard to 
the Houses of Parliament, Mr. Barry would not be altogether quite so 
celebrated at present as he actually is. Of his edifice, we are per- 
mitted in manner to enjoy the beauties by anticipation, and to applaud 
the magnificence of the Victoria tower, that is fo be. But in regard 
to the is-io-be facade of the British Museum, nothing is suffered to 
transpire, nor is curiosity allowed to be gratified. The only positive 
information relative to it, afforded at present, is that furnished by a 
ground- plan, published in a parliamentary report of 1838. From that, 
we perceive that the main building will have a continned colonnade 
in front, not extended in a single line from end to end, as in tbe facade 
of the museum at Berlin, but breaking round the advanced extremi- 
ties or wings, and forming in the recessed portion of the plan between 
them, an octastyle, advanced one intercolumn, by an additional line 
of columns in that part. So far, there will, no doubt, be considerable 
richness and play in regard to columniation, and in that respect we 
shall get a step farther than we have yet done in the Anglo-Grecian 
architecture of our metropolis. Yet as provision seems to be made 
for something more classical, all the more desirable is it that the most 
should now be made of it, and that the idea should be perfectly 
wroughtup; otherwise the disappointment feltat perceiving how greatly 
the whole falls short of what it will seem to have been intended to be, 
will even convert the satisfaction derived from its good points into vex- 
ation. The promise made by the plan, may be totally frustrated by 
the elevation; and such will certainly be the case, should there, after 
all, be nothing more to admire in the design than the circumstances 
iudicated in the former. If we are to look to the inner court as af- 
fordiug a specimen of what the external order is to be, we feel no 
eagerness at all to see the facade erected, nor even care if we ever 
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behold it, since unless greatly better than that, the order will be 
exceedingly unsatisfactory in character, and will prove all the more 
so, because its tameness and dryness will be all the more offensive, in 
consequence of the greater pretension made by the columniation 
itself. Something more than Sir Robert's formal stereotype Ioaic is 
here required—something far more worthy of the particular occasion, 
which is no every-day one. Let him, therefore, for once venture to 
disregard scrupulous adherence to the authority of precedent, and 
give us upon his own authority what may be quoted as a precedent by 
others. He can very well afford to do so, since he has long ago done 
enough to fully establish his character as a “classical ? copyist, and 
has yet to convince us that he can be anything more than a copyist, 
Merely to do agaiu what he has already done so oft before, can hardly 
add another laurel to his wreatb. Let him then forget his Post Office 
Tonic, his College of Physician Ionic, and all his other various (*) 
Ionics, and now give us an example of what mav be made of an order 
whose “capabilities” are by no means so exhausted as to afford no 
fresh ideas. At all events let him bestow some study and greater 
fioish upon his entablature, and let him by all means be less grudging 
of cornice. Some enrichment of frieze, and sculpture in the pediment 
if there is to be one, as we suppose there is, over the central octa- 
style— would not be amiss, more especially as we have at present no 
one example in the metropolis, in which sculpture is applied in both 
ways. 

There is, indeed, one thing in the plan that is so far from promising 
well, as to be very ominous, which is, that there will be windows 
throughout within the colonnades. Even if rendered ornamental fea- 
tures in themselves, such apertures must prove injurious to the ge- 
neral composition, and at variance with its columnar and polystyle 
character; besides which, windows are by no means the architect's 
forte, nor does he ever attempt to turn them to account in his designs. 
Such beiug the case, instead of making any favourable promise, the 
windows rather Zreaten to prove blemishes and positive defects, and 
to render the facade little more than a variation of that of the Post 
Office, a respectable quaker-like building, encased in columns; conse- 
quently, though both the one and the other may be unexceptionable in 
themselves, the combination is likely to prove very unsatisfactory 
unless it turn out in this instance something very different indeed from 
previous specimeas, by the same architect. Very much, indeed, will 
depend upon a variety of circumstances in the elevation, which, even 
were we acquainted with them, can no more be described than can all 
the traits and lineaments that contribute to make up the general air 
and expression of a countenance, and which, though taken siogly, 
seem of no importance, are in reality of the greatest, with regard to 
the ensemble and the general impression made by it. 

Willing to entertain hopes, we feel that we have very great cause 
for fears, and not least of all on account of the reserve manifested 
on the one hand, and the indifference on the other, relative to the 
intended facade, notwithstanding that so very much depends upon it, 
because it is that, and that alone, which can now be made to render 
the building one of “ monumental’? aspect externally—and by “ monu- 
mental,” we mean something more than that degree of it derived 
from size and material, or from the mere introduction of columns. 
We have a right to look for even very much more than negative merit 
upon such an occasion, since should we obtain no more than that, the 
building will prove if not exactly an architectural failure, another la- 
mentable instauce of a noble and rare opportunity that will have been 
nearly flung away. 

If—as is very likely—our remarks shall be thought to exceed the 
due limits of criticism, by prejudging what is not yet in existence, 
and by imputing to it defects imagined by ourselves, we do not pretend 
to say that such is in no degree the case. Our saying anything at all 
may be officious, impertinent interference ; but let there then uo looger 
be auy room for making unfavourable and ominous surmises, as there 
certainly is at present. As to forming a judgment beforehand, that is 
matter of very little difficulty or uncertainty where Sir Robert Smirke 
is employed, for all his productions have so little character except 
that derived from his peculiar mannerism, that it is hardly possible to 
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err in calculating the result of what he is about to do from what he 
has done—and that not very much in his favour. Should we here 
have erred altogether—why so much the better; and most happy 
shall we be to find that Sir Robert will have greatly surpassed not 
himself alone, but most others in the profession; and that the facade 
of the British Museum will show what may be done by us in the 
Grecian style, no less satisfactorily than the new Palace at Westmin- 
ster already shows what can be accomplished by us in the Gothic. 
May the one prove a worthy rival to the other, and may there he 
cause for applying to them the remark —Pares magis quam similes ! 


CANDIDUS'S NOTE-BOO K. 
FASCICULUS LI. 


** I must have liberty 
Withal, as large a charter as the winds, 
To blow on whom I please." 


I. There is just now quite a cartoon fever or epidemic raging 
among us. We have *'Hand-books'"— should they not rather be 
called “ Eye-books ?’—which profess to teach us how to look at car- 
toons; and an advertisement has lately appeared with “Tae Car- 
TOONS” prefixed to it, which begins by informing us that the * present 
character of art is contrary to the eye, and the evidence of common 
sense," and concludes by assuring us that there is no hope for success 
in cartoon drawing and fresco painting ia this country, “till the laws 
of the eye be made tlie standard of accuracy, as laid down in Parsey's 
t Science of Vision? " ! This is, perhaps, one of the most ingeniously 
plotted things of its kind ever produced—quite a master-piece in the 
art of advertizing and its manceuvring; yet although admirably well- 
timed as far as the public are concerned, quite the reverse for the 
poor artists, who now discover that they should have bought the book 


before they set about their cartoons, and not after their works have been | 


hung up in Westminster Hall. By the bye, how did the great Frescantiof 
Italy—or, for the matter of that, how have artists generally—heen able 
to do so well as they have done, in the present benighted state of art, 
contrary as it has been all along to the ** evidence of common sense ’’? 
Have the whole world, artists and critics alike—been hitherto labour- 
ing under a fatuous delusion, fancying things to be very fine which are 
now proved (?) to be contrary to common sense? Truly deplorable in 
itself, such delusion seems also to be hopelessly incurable, since no 
cures have been wrought by the Parseyian system. That nota soul 
can be induced to adopt it, is evident, since had it been applied at all 
in practice, the effect would have been too striking to escape notice. 
Only one experiment (the first and last) has been made with it, and that 
was by Parsey himself in a drawing exhihited at the Royal Academy, 
which, if not at all satisfactory in any other respect, completely satis- 
fied the public as to the exact value of the “Science of Vision." Why 
it should now be recommended more particularly for cartoons, it is 
difficult to guess, for it is little more applicable to them tlian to flower 
painting. On the contrary, such a subject as Barry's Victoria Tower 
would be a capital one for showing the wonderful and curious effects 
produced by Parseyian perspective ! 

l. In makiog choice of a style for a building, it is necessary to con- 
sider not only if the style be suitable for the occasion, but also if the 
occasion be suitable for the style, and one where it can be shown to 
advantage. Should the building be of a kind to require a number of 
windows, Grecian architecture is not to be thonght of, for though 
you may put Grecian columns, the genuine classical physiognomy of 
the style will be lost. Neither can the Italian palazzo style be em- 
ployed to advantage, except where space can be allowed for it, so as 
to preserve its character in regard to its proportions—that is, the pro- 
portions between solid and voids. In this style narrowness of piers 
between the windows, and want of breadth between the windows on 
one story and those on another, is no less injurious to character and 
effect, than is wide intercolumniation in what professes to be Grecian 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[Avevsr, 


architecture. The fault in either case is nearly the same; the diffe- 
rence being, that in the latter the defect is that of meagreness and 
* sprawlingness," in the other, that of littleness and “sqneeziness.” 
Much, therefore, as that particular species of the Italian style has to 
recommend it for street architecture, hardly is it applicable here, 
owing to the narrowness of the fronts of our houses. Mere continuity 
of design may be obtained by uniting several liouses into one general 
facade, vet that alone is not sufficient, because it does not increase the 
space between tlie windows and the several floors, does not at all alter 
the proportions, but only increases the number of windows by repe- 
tition, and no more alters the character ia regard to design, than the 
number of yards of it measured out alters the quality of a silk or 
other stuff. 

HI. The sticklers for precedent, and those who would fain discou- 
rage, or if they could, even prohibit all invention, and reduce archi- 
tectural design to a system of mere copying, give us no very high 
opinion of their own powers. They dislike invention and originalitv, 
for pretty nearly the same reason that the fox objected to the grapes 
as being sour, because he could not get at them. Again, they dislike 
novelty because it * puts them out." Puzzled at what they are unac- 
customed to, and having no positive principles of taste to guide them, 
they decide at once that that for which no established authority can 
be adduced, must therefore be illegitimate and licentious, and because 
it deviates from standards and rules, it must likewise run counter to 
correct principles of art. Mere novelty, indeed, is not originality, 
in the better sense of the term, and it certainly would be absurd to 
admire as originality and inventive imagination, the merely doing that 
which had never been dooe before. But then it is in the same man- 
ner, mere prejudice and bigotry to condemn a thing, however it may 
be done in itself, for no better reason tlian because it is now done for 
the first time. If an idea be a happy one in itself, what matters 
though it be not exactly legitimate, and though we cannot trace its 
pedigree back any further ?—rather ought it, on that very account, to 
be all the more prized, as a valuable addition and real acquisition to 
our architectural stock. There is a vast difference indeed between 
crude, capricious whims and original ideas. To be original, requires 
not invention alone, but patient study also. It would be too much to 
expect that even the happiest idea should present itself to the mind 
all at once, fully matured, and in all the perfection it is susceptible of. 
Originality, too, consists not only io the putting forth entirely new 
ideas, but inthe power of imparting freshness to what has become 
common-place, and of bringing out beauties that seem not sv much to 
be now first discovered, as to have been before overlooked where they 
were lying for the first comer. By our attempting to keep art sta- 
tionary, and allowing no fresh current of ideas to flow into it, it is at 
length rendered stagnant also, becomes dull and sluggish, and degene- 
rates into a system of plodding routine and copying, without either 
feeling or intelligence. 

IV. There are some serviceable hints to be derived from West- 
minster Hall, as now fitted up for the exhibition of the cartoons. It 
enables us to judge what would be the effect of a public picture gallery 
similarly planned, and formed out of a single large apartment, divided 
into avenues of convenient breadth, by means of screens carried up 
only a moderate height, so as to leave a lofty open space over head, 
showing the whole of the general roof or ceiling. In regard to this 
last mentioned circumstaoce, the appearance of the Hall is very strik- 
ing, and the fine timber roof seems in some degree of greater expanse 
than before, owing to the space below being contracted. In fact, the 
Hall and cartoons together form quite a picture, especially wheu the 
sun breaks in towards tlie latter part of the afternoon, at which times, 
in addition to the sparkling brilliancy and catching lights where its 
rays directly fall, a glow is diffused over the whole. Even when the 
sun does not shine at all, there is a sufficient degree of light—subdued 
and quiet, but still sufficient, thongh it proceeds chiefly from the single 
large window at each end; for if those in the roof have been enlarged, 
the otliers beneath them have been stopped up. There are, therefore, 
no side windows except such as are very high up; yet though, as we 
may convince ourselves, it answers here, were the same mode to be 
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proposed for a church, it would be objected to as totally inadequate. 
It seems to be one of our prejudices, that we cannot have too many 
windows in a building, nor too much light, as if a strong light must 
produce a corresponding degree of effect; whereas it more frequently 
diminishes and sometimes quite destroys it. 

V. The Nelson Monument people would have done a good work, if, 
instead of hoisting up an enormously expensive column (for at the best 
the effect will be in no proportion to the cost), they had offered to re- 
move the present trumpery-looking screen of the Admiralty, and erect 
in lien of it a low but simple and dignified architectural elevation, the 
centre of which would have served as a basement for some sort of 
superstructure forming the “monument” itself, adorned with sculp- 
ture, and surmounted by a colossal figure of the hero of Trafalgar, 
There would surely have been neither impropriety nor want of 
meaning, in so attaching to that building a memorial of one of the 
most distinguished of British admirals. At all events the Admiralty 
would have had what it now very much wants—something to mark it 
to the eye, and to intimate that it is a public building, and one of 
some importance—at least in its purpose. It may, indeed, not quite 
unreasonably be objected that any piece of monumental architecture 
of the kind erected in front of it would neither have improved the 
actual appearance of that building, nor rendered it the friendly ser- 
vice of shutting it out from view; but that, on the contrary, the 
building wonld have shown itself as an unworthy accompaniment to 
the monument. Still there would have been no very great difficulty 
in contriving that the monument should appear an independent com- 
position not otherwise connected with the “large house” behind it, 
than as being erected in the open space in front of the latter, as af- 
fording a convenient site between that house and the street. The site 
itself being somewhat confined would have been rather a favourable 
circumstance than the reverse, because the monument would have 
heen of greater comparative or proportional magnitude. As a piece 
of colonnaded architecture or facade, the present screen looks posi- 
tively diminutive; but an erection of the same dimensions might be 
made to appear almost colossal as a portion of à monument reared in 
the centre of it. 


NOTES ON EARTHWORK, &c., UPON RAILWAYS. 
ArTICLE VII.—PRINCIPLE AND CONSTRUCTION OF EARTH WAGONS. 


Iu a former paper (ante, p. 186, vol. v), when treating of the “plant” 
employed in excavations, the cost of earth wagons and the expence of 
repairs were fully stated. Iam, nevertheless, induced from the little 
information to be obtained, to make wagons the subject of an entire 
paper. I will first allude to the introduction of wagons for railway 
purposes. Mr. Nicholas Wood, C.E., in his Treatise on Railroads, 
p- 12, states, on the authority of Gray’s Chorographia, published at 
Neweastle, 1649, that “the carts employed in conveying the coals, 
were in 1602 called “ waynes,” and the carriages introduced by Master 
Beanmont, “ wagons,” and also that ever since that period the car- 
riages employed upon railroads have been designated by the latter 
name; we may therefore infer, that the wagon of Mr. Beaumont was 
applied upon a railway, and that he was the first to introduce them 
into the north.” Also, page 16, the ground being formed pretty even 
from the pit, the whole length of the intended railroad or ‘wagon way,’ 
as it was termed.” Here we have the ancient term retained in the 
modern nomenclature of “railway,” not railroad, which is contracted 
to rail, in town. The wagons which are now used to carry coals, quit 
their load at the bottom, it being hung on hinges, and the form of 
body is hopper shaped, and they are made to carry 53 cwt. 

Earti wagons are used in the making of railways for conveying the 
excavated soil, and are of two descriptions, called Eud Wagons aod 
Side Wagons, from the direction in which they discharge the earth, 
which is done by a tilt like a tilt cart, the end or side being raised as 
the case may be. The timber framing which carries the hinge on 
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which the body of the wagon turns in the act of tipping, is called the 
* soles," and sometimes the framing of the body of the wagon is called 
the upper soles. The form of the body is generally nearly square; 
the chief desideratum is that the construction should be simple, and 
rigid or frm, and that the height should be no more than will allow 
the wagon body sufficient elevation for the earth to leave it with the 
impulse that the wagon has obtained before coming to the tiphead. 
The annexed engravings, Figs. 1 & 2, show the construction of one of 


WAGON, NORTH SHIELDS RAILWA Y. 


Fig. 1.—Elevation. 


Plan of Top. 


Fig. 2.—Plan of Under-framing. 


the wagons used on the North Shields Railway, drawn to a scale of 
3 feet to the iach. The following is a specification describing the 
coostructiou. The “soles,” a, of the underframing to be in. deep by 
5in. broad, with three cross “ sheths,” c, 6 in. by 4in., having three 
bolts Iin. diameter, one on the side of each sheth to keep the soles 
together. The soles, b, of the upper frame, also, to be 6 in. by Sins 
with two cross sheths, d, 6 in. by 4 in., and two iron bolts the same as 
the under frame; these two sheths, d, to be morticed into the soles, b. 
Besides these, the upper frame to have four cross sheths, e, 4 in. by 3 in. 
thick, projecting over the frame and wheels on which the bottom 
deals are to be fixed. The length of tlie cross shetlis, e, to be such as 
to make the wagon 6 ft, Gin. broad at the hind end, and 6 ft. at the 
fore end, measured along the bottom deals, and the leugth in the clear 
of the bottom to be 6ft. 9in. and the top 7feet. The “cleading 
deals" are to be 1} in. thick, of elm or oak. The top sheths, e, to be 
bolted down to the soles, b, with żin. bolts, a cross sheth, /, to be 
bolted down to the undersole, a, to support tlie front part of the wagon. 
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The framing to be all of good English oak; sides and ends to be 12 in. 
deep and lin. thick, also of oak or elm, and connected with kneed 
straps to the cross sheths, e, these straps to be 24 in. by E in. thick, 
sunk flush with the surface of the deals, and fixed with 4in. bolts. The 
distance between the outside of the upper soles at the hinder eod to 
be such as to allow them to come between the inner sides of the under- 
soles when the wagon is being emptied. The door or back end to be 
made to lift off. The end of the soles to he hooped with iron, 2in. 
broad and lin. thick. The joint or hinge, g, for the conp, to be 
formed according to the sketch, so as to give a broad surface to bear 
on. The wheels to be 3ft. diameter, and the naves ent and hooped 
with iron, and to weigh cwt. rs. Ib.each. The axles to be 
turned and of the best scrap iron, and the whole to be completed in a 
substantial and workmanlike manner. 

Remarks.—If it be objected that the upper soles, b, are placed 
diagonally, they may be put parallel with the inside of the under ones, 
which then might be shortened at the long end, and the crook, 4, for 
traction attached to the under side; but in this there is a disadvan- 
tage, for if they come in contact with other wagons, the shock will be 
given to the coup, which throws a considerable strain upon the joint 
or hinge. The size of the wheels might be reduced to 2 ft. 6 in, but 
I do not think them too large, viz. 3 ft. 

The next description of wagon, shown in the annexed engravings, 
Figs. 3 & 4, does not tip from a joint, but slides along rollers or 


WAGON, BRANDLING JUNCTION RAILWAY. 


Fig. 4.—Transverse section. 


sheaves, with a curved stop attached to the body, which arrests the 
sliding motion; the momentum causes the body to tilt up. This con- 
struction possesses many advantages; the wheels are large, and the 
weight is well distributed amongst them, it carries a large quantity, 
and is at the same time low; it is also easy to tip, the hinder sheaves 
being set a little higher, it almost runs when the catch is disengaged, 
two men at the embankment end can easily recover the conp. [sent 
a sketch of this construction to a friend who wished to make some ; he 
inquired all over the north, of parties who would leave no stone un- 
turned to serve him, yet he could not learn anything about this con- 
struction except from the sketch 1 sent. I mention this to show the 
difficulty ef collecting information of this kind, as most parties make 
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a mystery of trifles, who are engaged in such constructions. It is one 
of the attributes of want of education, and an external sign of a con- 
tracted soul. The wagons used on the Midland Counties Railway 
were similar to those just described, excepting that the sheaves were 
S inches diameter, and set lower, within the thickness of the under 
frame, so that the construction is a little lower than the former. 


WAGON, HARTLEPOOL RAILWAY. 


Fig. 5.—Side view. 


Plan of Top. 


Fig. 6.—Plan of Under-framing. 


Figs. 5 & 6 show a wagon used on the Hartlepool Railway: it tips 
from a hinge, and the draw bar is attached to the body of the wagon, 
and the upper and under frames are of nearly equal lengths. Figs. 7 
to 10 show the construction of a wagon used on the Great Western 
Railway, drawn to a scale of 3 ft. to the inch. It is nearly similar to 
the last, excepting that the draw-bar is attached to the under frame 
and that the upper and under frames are of unequal lengths, which is 
a decided improvement, as it leaves a space between each wagon, so 


WAGON, GREAT WESTERN RAILWAY. 


Fig. 10.—Tail-board. 


that when an accident happens, the driver has some chance of escap- 
ing from being crushed between two wagons when they buff against 
each other. The following are the dimensions of this wagon ; length 
on the top, 8 ft. 3in., and bottom 7 ft. 8 in; breadth at top in front, 
7 ft. 2in., and end 7ft. Sin.; the bottom is 1ft. less, and is 13 in. 
tbick; the sides and end are 2 in. thick, the bottom is I ft. 5 in. above 
the under soles; the soles of the under frame, 5in. wide and Sin. 
deep, the sheths, 5in. by 6 in.; diagonal braces, 3in. by 6 in.; width 
in clear of soles, 3ft. 3in.; length of soles, 8 ft. 3in. Wheels 2 ft. 6 in. 
diameter. I must observe that considerable talent and experience was 
employed in consultation upon this wagon before it was adopted ; it is 
of maximum size, low, firm in construction, and strength of materials 
well proportioned; the appliances of tlie break, and disengagement 
of the tail board, are skilfully applied. As the draw bar was found 
not to answer so well when attached to the body, it was removed and 
fixed to the under-frame, and that by the elongation of the under-frame 
the shock is given to it and not to the body ; therefore the hinge 
which is most liable to be broken, receives no shock. I can fully re- 
commend this form of coustruction. 

On tbe Midland Counties Railway, a wagon of a different construc- 
tion to any of the preceding was used, both the sheaves and joiot 
being dispensed with, the whole body of the wagon being lifted up 
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from tbe hinder axle in the act of tipping, and the two axies being 
retained at an equal distance, so that the wagon falls to its original 
position as soon as the coup is recovered. Ihave seen wrought iron 
used for bodies of wagons of this constructioo, which answers a very 
good purpose. 

Several attempts have been made, but invariably without success, 
to combine the end and side wagon in one construction, by making 
the body of the wagon to revolve. Mr. Cuthbert Burnup made one 
so early as 1829, for the Newcastle and Carlisle Railway as a pattern, 
which I think obtained à premium. Wagons of a good construction 
are a very material point for the consideration of a contractor; and as 
the days when Banks flonrished are past, they are the main thing a 
contractor has to rely upon for a profit, if there is to be one in the 
present day. 

The diameter of wheels for 13 yard wagons is usually 24 inches, 
and for 2$ yard wagons 30 inches. Thé iron work in each wagon 
consists of draught hooks, draw bar, angle plates, breaks, tail-board 
irons, coupling chains, bolts and hoops. In taking dimensions, hoops 
are all outside measure, and bolts are measured from inside of head 
to outside of nut. In one wagon nearly 400 lb. of iron is used, includ- 
ing say a dozen hoops and twelve dozen bolts. The best wood is 
elm of English growth, which is better tban oak, not being affected 
to a similar extent by the abrasion. 

A wagon made to contain 34 cubic yards, is found in practice to be 
too large, 24 yards being found better, and in some cases they are 
made to contain only 13 cubic yards. The axle's diameter should be 
in proportion to the weight of the wagon. The bearings are internal, not 
as trucks and carriages for passenger traffic. To obtain a maximum 
effect, the pressure per square inch of surface should not exceed 90 lb. 
The friction of attrition alone is 4, of insistent weight. The axles 
are generally 2 in. diameter, and the breadth of the bearing 43 in. 

In the execution of the Willesden contract on the Birmingham and 
London Railway, the contractor’s outlay for rails was £4767, and for 
wagons £3588, together equal to £8355. At the completion of the 
contract, the rails and wagons were sold for £3237, causing a defici- 
ency of £5118, for a distance of $ mile, and for the removal of 
837,000 cubic yards, which is equal to about 14d. per cubic yard. 
The greatest estimated quantity of earth capable of being moved by 
one wagon in a year is 5000 yards ; the wagon will require renewing 
after three years’ service, when the value of the old materials, sup- 
posing the cost to have been 16/. would be about 4/. 

Although the construction of earth wagons and coal wagons are 
dissimilar, yet the amount of capital employed in the more perma- 
nent operation of conveying coals is not so much proportionally 
greater as would at first sight appear. On the Brandling Junction 
Railway, a thousand wagons are employed, at a cost of £13,000; and 
the cbarge per annum for repairs and interest is £4000. The com- 
pany have taken them into their own hands. The Midland Counties 
Railway expended nearly £7000 in coal wagons, for the use of which 
they charge at the rate of one farthing per ton, and a toll of 1d. per 
ton; and estimate depreciation aud repairs at 14 per cent per annum. 
The North Midland charge Id. toll, and parties find their own wagons, 
the company having no stock of wagons. The cost of plant for 
earthwork under a mile lead, including all expenses, is generally taken 
at 24d. per yard, being 1d. for rail and 1142. for wagons, or half the 
cost of labour; and in a former article I showed that nearly £7000 
was spent in one contract in plant alone. 

I think sufficient bas been said in justification of devoting an entire 
article to this subject, and I can with a good grace affirm, that little, 
if any, detail is to be had in any of the works recently published, ge- 
neralization beiog the order of the day. How far I have fulfilled my 
promise of entering on the construction of eartli wagons, as noticed 
at the conclusion of a former paper, I must leave to the readers of 
the Journal. Few persons have had opportunities so extensive per- 
haps to observe different constructions, as | was engaged on three 
public lines of railway during their construction, and, besides, visited 
most of tbe principal railways when in haud. I have known the 
faulty construction of wagons make a halfpenny per yard difference 
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in the price of labour in excavations; and when it is considered that | 
the quantity of excavation on some lines extends to nearly 100,000 | thau heretofore, aud if you think them worthy of a place, I will en- 


yards, the amount then lost was nearly £4000 per mile, or about the 

whole cost of the permanent way. This 1 think is sufficient to show 

that this subject is worthy of attention in all future lines of road. 
Now that railways are being made single lines or partly double ; 


We have already had the pleasure of introducing this important 
machine to the public, and we now avail lourselves of the opportunity 
of giving some further acconnt of it. As is well known, it is of Ame- 
rican invention; and this individual machine was imported from the 
United States, after having been employed on a railway there, for the 
purpose of testing its capabilities in this country. It is now at work 
on the Eastern Counties Railway, about 20 miles from London, and is 
exciting much attention. In its present state, the machine is rather 
complicated, but it is susceptible of great improvement; and we 
have uu doubt that any machines manufactured in this country will be 
much simplified. For this purpose it cannot he in better hands, the 
management of the patent belng entrusted.to Mr. John Braithwaite, 
the engineer, whose mechanical attainments are well known to the 
public, and who is well qualified to tnrn a machiae of this kind to the 
best account. 

We shall now proceed to describe the performance of the engine, 


having already given its working details, with an engraving in the | 


Journal, p. 147, No. 68, to which we must refer our readers. The 
accompanying engraving is a perspective view of tlie machine when 
at work, and it will be seen by it, that one man, the engine tender, 
stands bebind, to regulate the performance of the engine, and another 
man in front to regulate the motion of the scoops and to turo the jib 
or crane to the right or left, as may be required. By the aid of this 
jib the seoop is enabled to take a sweep of 30 ft. and clear away 
obstructions before it to the height of about 14 feet. 

The cubic content of the scoop is 13 yard, and it lifts about 13 
cubic yard, two of which is about a wagon load of 23 cubic yards. 
1f the wagons were brought up as fast as the machine could supply 
them, it would fill 30 per hour. During the day we inspected the 
machine, it loaded 96 wagons of 28 cubic yards each within the 
hour; and at another performance, it filled 103 cars in 53 hours. By 
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points, crossings, and turn-outs, assume a place of greater importance 


deavour to furnish another paper exclusively devoted to their con- 
sideration. 
St. Ann's, Newcastle-upon- Tyne. 
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these trials the duty of the machine appeared to be upon an average 
20 wagons or 50 yards per hour, or 500 yards per day. This quan- 
tity does not appear to be more than half the duty of the machines as 
detailed in a report before us, emanating from a. committee of mana- 
gers of the American Institutc, New York, especially appointed to 
examine the machine. The committee state— 

“The excavator has been employed for three years upon the 
Western Railroad aud other places, and that this test showed an im- 
mense saving of expense. It is calculated to do the work of 150 men, 
and will fill cars as fast as they can be presented to receive their 
loads. Allowing for stoppages, one minute may be given as the 
average for filling a car of 14 cnbic yard. ‘The interest for the cost 
of the machine, wear and tear, men's wages, fuel and oil, 135 dollars, 
(about 2/. 16s.), but to cover the contingencies, say 20 dollars.” 

There is also another report, showing the daily performance of two 
inachines employed for two months, in almost constant work, at 
Brecklyn, New York, during which period the two machines worked 
collectively 881 hours, and excavated and loaded 92,593 cubic yards 
of carth, equal to 105 cubic yards per hour, or 1050 cnbic yards per 
day. The machines worked during the above period upon an average 
nearly ten hours per day, which is equal to the working hours of a 
man. The quantity which one navigator can remove, or "get and 
fll," in one day, is about 10 cnbic yards, or 1 cubic yard per hour ; 
we have, therefore, the performance of one machine equal to 105 
men, according to the statements of the American engineers. 

We will now proceed to examine the comparative cost of working 
by the machine and manual labour. For this purpose we mnst calcu- 
late the power of the engine which is called a 10 horse engine, but 
on account of the high pressure at which the steam is worked, it will 
be found equal to 34 horse effective piston power. The following are 
the particulars of the engine :— 
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Diameter of cylinder 9 inches=63°6 square inches. 
Length of stroke, 1 foot; number of strokes per minute, 100 to 
110 —say 200 feet per minute. 
Pressure of steam, 90 to 100 Ib. per square inch —say 90 Ib. 
Fuei—coke. 
- 63:6 x 200 x 90 
Then we shall have the engine power = - —33990 
horse power on the piston. which if taken in tlie same proportion as 
low condensing engines, the nominal power of which is taken at only 
7 lb. pressure, or about half the effective piston power, we shall have 
the nominal power of the engine equal to 17 horses, the consumption 
of which may be taken at about 101b. of coal, or £ lb. of good coke per 
horse per hour, which will give for the consumption of the above 
engine 17 X 8 = 1361b. per hour, or 12 cwt. per day of 10 bours. 
If we take the cost of the coke at 35s. per ton. delivered at the works, 
we shall have the cost of the fuel 21s., then the cost of workiug the 
machine per day may be stated thus :— 
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folc o806DOOOODDD onec cc 21 0 
(CON, TALI SCS CEs eae ae oe 2 0 
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Man on the stage ......... oocoo © Ñ 
llabourer assisting ............ 3 6 
SUGGES D cocti die s Gu 2 0 
Cost per day ...... 40 0 


This will be the cost for removing 500 cubic yards of earth, but 
exclusive of repairs, depreciation, interest on cost of machine. The 
cost of making one of the machines we estimate at 1200/. The cost 
of manual labour may be taken for “ getting and filling? (See Journal 
Vol. V., p. 197) at 43d. per cubic yard, then, 

500 cubic yards at 43d. = X. 7s. 6d. 

We have here a difference of 7/. 7s. 6d, between the cost of engine 
and manual power; and if we make an allowance for the repairs of 
the machiae, depreciation, interest, &c., 27. per day, there will be a 
saving of 51. 7s. td. We may, therefore, set down the actual cost of 
engine power at 2d. per yard, which would give 4/. 3s. 4d. per day, 
for 500 yards, thus clearly showing that the steam excavator must 
ultimately supersede manual labonr on account of its cost and ra- 
pidity in execution for all extensive cuttings, either for railways, 
canals, or docks; but if we make our calculations according to the 
report of the American engineers, allowing tlie duty of the machine 
to be 1050 cubic yards per day, the calculation will stand thus :— 

£ s. d. 
1050 cubic yards by manual labour at 447. .... 19 13 9 
Deduct—W orking of engine per day x 4 QNO 
Repairs, depreciation, interest, &c., 2f “°°” 


Saving 15 13 9 
By this calculation the cost of excavation is not quite 1d. per yard. 
The following testimonials, from engineers in America, will show 
their opinions of the machine. 


Engineer’s Office, Western Railroad, 
Springfield, October, 9, 1841. 


Dear S1r,—In reply to your two letters of the 1st and 22nd September, 
I have to state, in relation to the Steam Excavator of Carmichael, Fairbanks, 
and Otis, that it has been most successfully and advantageously in use for 
the iast three years on this raad. I have often witnessed its operating in all 
kinds of excavation, except rock, and in evcry case I consider it to work to 
better advantage than men with picks and shovels could. We have expe- 
rienced great advantage in the expedition with which excavatious are made 
by this machine. Of caurse, like all other modes of excavation, it will per- 
form the greatest amount of work in a given time in the easiest kind of ex- 
Cayation, that is, in coarse sand; it has removed often as much as one 
thousand yards per day in such; but I consider it of most importance and 
advantage in the kinds of excavation where the ordinary modes experience 
the greatest difficulties, for instance, in stiff clay and in very coarse gravel, 
where it is difficult to penetrate with the common shovel. 
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Iconsider this machine of great valuc, and it can be used with great 
advantage whenever the quantity will justify the first cost. It is a simple 
machine, easily managed, and not costly. 


Respectfully, your obedient servant, 
Georce W. WmisrLER, Engineer, W. R. R. 
Springfield, September 6 th, 1841. 

Dear Sir,—inreply to your letter of the Ist instant, I have to state 
that the Excavating Machine of Carmichael, Fairbanks, and Otis, has been 
in use on the Western Railroad upwards of three years. I have witnessed 
its operations in stiff clay, in compact gravel, mixed with boulders of dif- 
ferent sizes, in quick sand, and in common sand and loam. In all these 
various sails, the machine has worked advantageously, and the most so I 
consider in the cases which present most difficulty when the ordinary modes 
of excavation are resorted to—to wit, in the clay and the quick-sand. 

I have not at hand the means of stating the amount of material excavated 
per month in the several sails enumerated, hut I recollect that in August 
1840, in sand and gravel in the section, it excavated 19,000 
cubic yards in twenty-five working-days, and 1000 yards per day were 
excavated for several days in succession. I consider the machine of great 
value, susceptible of being applied advantageously wherever earth in any 
quautity is to be removed, easily kept in repair, and by no means a costly 
engine. 

It is now, as you are aware probably, applied exclusively ta work on éerra 
firma, but the engine may readily be placed upon a scow, and used with 
great effect in dredging. 

Respectfully, 
W. H. Swirr. 


APPARATUS TO REGULATE THE SUPPLY OF WATER 
TO BOILERS. 


Ir is becoming a very common practice, and there can be no doubt 
as to its being attended with great advantage, to use steam of fifteen 
and twenty ponnds pressure per square inch, instead of two and three 
pounds per incb, as is usual with the Boulton and Watt engines, and 
to reduce its elastic force, previous to its passing to the condenser, by 
allowing it to expand within the cylinder. Having lately been 
called upon to fit an expansive apparatus to an engine of this class, it 
of course became necessary to make considerable alteration in the 
apparatus previously employed to regulate the supply of water ad- 
mitted into the boiler. To effect this alteration in accordance with 
the principle of the old apparatus, it wenld require a feed-pipe some 
thirty feet high, with the nsual complement of rods, levers, counter- 
weights, &c., to communicate motion froin a float upon the surface of 
the water within the boiler to a stop-valve at the top of the feed 
head. This principle is, however, in some instances adhered to, to 
a very great extent, but in the present it would have created a fright- 
ful “ monument,” too much so to be tolerated by a town which once 
boasted great engineering skill. 1n order to avoid this, I contrived 
an apparatus which answers the purpose beantifully, and has such a 
remarkably simple outward appearance as to induce me to take the 
liberty of submitting it to the readers of the Journal. 

The accompanying engravings consist of two views of my appa- 
ratus. Fig. lis a side elevation, and fig. 2, a vertical section. The 
parts distinguished by letters are as follows:—T, the top of the 
boiler; W, the water level; V, the valve-chest, cast on the end of 
the pipe P; C, a compensation valve; F, a float, encircling the pipe 
P (made of sheet copper); R, three small rods descendirg from the 
float to the three ends of the crossbar B, which are shown flatwise in 
fig. 3; E, the pipe to convey water from the feed-pump ; S, a small 
rod for connecting the valve C with the crossbar B; D,a door, fixed 
by four screws to the side of the chest, which may be readily removed 
in ease of examining tbe valve. 

Witb this simple arrangement, it will be observed, there is not a 
packed joint of any kiod throngh which the steam can escape, and 
here we get rid of that very common and disagreeable hissing of the 
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steam from around the float-wire, &c., the effect of which always 
proves so injurious to the boiler. 

The compensation-valve, I presume, will be too readily understood 
tofneed any explanation from me; it may, however, be noticed, that 
it is composed of brass, and that the part which is attached to the 
float, as well as the other part, is cast is two pieces, as may be distin- 
guished by the section-lines in fig. 2—this is essential to the putting 
of the valve together. It may be further observed, that, to avoid any 
alteration in the original feed-pump, a spring-valve is introduced in a 
convenient part of the pipe adjoining to E, just sufficient to allow the 
surplus water to make its escape without subjecting the plunger to 
any additional strain. 

VESPER. 

Leeds, July 1, 1843. 


GRESHAM COLLEGE. 
(With an Engraving, Plate XJ.) 


Tur widened line of communication from the Post Office to Loth- 
bury and the Bank is an improvement that was greatly needed, for it 
used before to be not only most inconveniently but dangerously narrow 
in many parts, and those where there was the greatest traffic of all. 
Nor has the improvement which has taken place in that respect been 
upattended with considerable improvement in regard to architectural 
appearance, both as regards the elevations of the houses generally, 
and one or two designs in particular. Of these last, the chief is 
“Gresham College,” which stands at the commer of Cateaton and Ba- 
singhall streets, and which, if we are rightly informed, ia now to give 
its own name to the first of them, it being intended to be called Gres- 
ham Street. This building was erected from the design of Mr. 
George Smith, architect to the Mercers’ Company, at whose expense 
the building is erected. The elevation, represented in our engraving, 
is that of the entrance front towards Basinghall Street, and is a more 
than ordinarily digoified composition, and of marked monumental 
"character. Besides that the order itself is upon an ample scale, (the 
height of the columns being rather more than 35 feet,) it displays 
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itself to very great advantage, owing to there being no windows, nor 
any other aperture than the entrance door; consequently there is 
great repose and breadth of surface, besides a decidedly peculiar 
character, of which we have so very few instances even among our 
publie buildings—which do not always show with the happiest effect 
the orders applied to them—that it amounts almost to a novelty. It 
is here too, a greater merit than it aught to be, that the order is 
treated consistently—that, instead of being at all neglected, the en- 
tablatnre is well finished up with carved monldings to its architrave, 
and the cornice itself made unusually bold aud rich, so as to be a 
striking feature in tbe whole composition, and give decided expres- 
sion to that important part of an elevation: and if it may seem ex- 
aggerated in its proportions and enrichments, to those who are ac- 
customed to the meagre and shelf-like things usually put as the finish- 
ing of an Ionic or Corinthian entablature, even excess in this respect 
is far less reprehensible than the opposite fault of deficiency. We 
do not say, that as the columns are unfluted, too much embellishment 
is put into the cornices, becanse a cornice equally rich might be ap- 
plied where there are no columns at all; still we are of opinion, that 
had, in this instance, tlie three-quarter columns been fluted, they 
would have been better relieved against the plain wall, and there 
would also have been a pleasing degree of variety arising from the 
contrast between them and the angle pilasters. 

Such further degree of decoration was all the more desirable, be- 
cause owing to the aspect of this front—which is that facing the east, 
the effect of boldly defined light and shade, which it would else have, 
is nearly lost. Much, therefore, is it to be regretted that this eleva- 
tion could not be adopted for the south one, in which case it would 
have had the further advantage of being towards the wider of the 
two streets—and it evidently shows itself to be properly the front 
and not the side of the edifice. At present the side which is now 
made the front, looks too secondary in importance to the other, and as 
seen at the same time with it in an angular view of the building, not 
sufficiently of the same character, for while the east elevation is 
nearly solid, the south one is—we were going to'say—full of windows; 
and so, indeed, it is in one sense, because, though there are only six 
windows in all, viz, three on a line on each floor, they fill up the 
design too much, the extent of frontage being only 37 feet, which 
was not sufficient to allow of such breadth for the piers as would have 
produced a character of solidity, in keeping with that of the entrance 
front. 

It could further be wished that the windows themselves were more 
alike as to style, for the three lower ones, which are arched segmen- 
tally, and have “kneed” architraves, do not very well accord in cha- 
racter either with those above them, or with the rest of the design. 
The upper windows have slightly projecting stone balconies before 
them, and full entablature dressings, wlüch do not leave sufficient 
space between them and the general entablature of the order; and 
unless these windows could have been kept from rising higher than 
the lower line of the pilaster capitals, that inconvenience might have 
been in some degree obviated, by giving the pilasters themselves only 
shallow ante-caps. 

The interior is devoted to the purpose of lecturing; the upper 
story contains a well arranged but small theatre, and the ground-floor 
contains private rooms for the professors, entrance hall, and a noble 
staircase. 


Tue GREENWICH PiER.— The lawsuit between the stone pier company 
and Messrs. Grissell and Peto, the contractors, has been stayed by proceed- 
ings in Chancery. Messrs. Grissell and Co. have obtained an injunction; 
the cae has been referred to eminent counsel, and an amicable arrangement 
entered into for both parties to bear an equal proportion of the expense to 
be incurred in putting the permanent pier into really substantial condition. 
It is stated that to do so at least 17,0007. must be expended. The pier 
company are driving a number of piles close to and alongside the watermen’s 
floating pier, and are determined to drive them away from their positien.— 
Times. 
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A NEW AND SIMPLE METHOD TO FIND 
THE PERPENDICULAR HEIGHT OF MOUNTAINS, HEAD- 
LANDS, &c. ABOVE ANY GIVEN DATUM, FROM 
BAROMETRICAL AND THERMOMETRICAL 
OBSERVATIONS. 


By OnivER Byrne, Mathematician, Author of “The Doctrine of 
Proportion,” &c. 


RuLE.—Add the allowance found in Table 1 for the difference of 
temperature taken by the attached thermometer, to the logarithm of 
that height of the barometer which corresponds to the least degree of 
the thermometer. Then to the logarithm of the difference of the 
logarithms of the heights of the barometer observed at the higher and 
lower stations, thus corrected, add the logarithm of the allowance 
found in Table Il, for the mean temperature of the detached thermo- 
meter when increased by the constant number ‘92102; this sum will 
be the logaritlim of tbe required height in fathoms. Observe: the 
first four figures of the logarithms of the heights of the barometer, 
together with the indices, are to be counted whole numbers, and the 
numbers taken from Tables I and H must always have five places of 
decimals, though they need not always be used. Tables I and II may 
be dispensed with, as *456759 auswers to a degree of the attached 
thermometer in Table 1, and ‘0024680 to a degree of the detached, in 
Table II. 

Previous to M. De Luc commencing his experiments on the baro- 
meter, it was considered that a mean between the two temperatures 
shown by the thermometer attached and the height of the mercury in 
the barometer at two different stations, was sufficient to determine the 
perpendicular distance of those stations. But De Luc found, by re- 
peated experiments, that an additional or detached thermometer was 
hkewise necessary, which has since been confirmed by General Roy, 
Sir G. Shuckburgh, and others. 

However, before making further remarks, we shall illustrate the 
rule just given by practical examples. 


TABLE 1. TasLE Il. 


Of the allowance for the difference Of the allowances for the mean 
of the temperatures of the at- temperatures of the detached 


tached thermometer. thermometer, 

 |T'eus | iHundreds 

[Units |Tens — | 

[Tentbs| | jUnits | | 

10}4 567,8 89 |Tenths | | 
2'0/9 135 7,8 1000,24 6,80 
313 70367 2000 4936 0 
41 8 271/5/6 3|00,0 74,04 0 
(522 88914 5 4000098720 
62/7407 314 300123400 
73197523 600148080 
83| 54312 7/00172/7 60 
9411111001 oor 44 
C -— glv 0'2 221120 

Examples. 


1. The heights of the barometer at the bottom and top of a hill are 
29-562 and 26-137 incbes; the attached thermometer at the bottom 
and top indicates 68° and 68°; also, the detached thermometer at 
these stations gives 71° and 55? respectively. It is required to find 
the perpendicular height of the mountain. 


Thermometer attached. Thermometer detached. 


Lower station Ts 68? Lower station fale 
Higher * 5d 63 Higher * m 55 
Difference 5 2) 126 

Mean 63 
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Barometer at summit, where attached | 5. res 5 
thermometer indicates least degree j ot eg = aee 
From Table 1 for 5 units we have 228394 


Log. corrected 14174-84094 


Barometer at base—29-562, log. 14751-189 


Take 14174-84094 
Log. 57634806 = 2-7606848 
Then, from Table IJ, for 6 tens | *14808 
For 3 units (making in all 63°) 00740 
Constant *92102 
Log. 1-07650 = 0-0320140 


Height in fathoms = 620-4385, corresponding to log. 2+7926988 

Il. Wishing to know the perpendicular height of the mountain 
Chraughaun, in the county Wicklow, and having two barometers and 
detached thermometers which for months before agreed with each 
other in different states of the air, leaving an assistant on a level with 
the sea near Arklow, with directions to make accurate observations 
every fifteen minntes from 3 to 4 o'clock (our watches being pre- 
viously regulated) I proceeded to the top of the mountain, and at the 
appointed hour commenced observations. The mean result of the five 
were as follows :—the barometer stood at the summit 28:635, and at 
the base 30:609 inches; attached thermometer, 61? and 65:5,? and de- 
tached thermometer 54:5? and 70°, respectively. 1t is required from 
these data to find the height of the eminence. 


Thermometer attached. Thermometer detached. 


Lower station 20 65°5° Lower station 70° 
Upper “ : 61-0 Upper “ oc 94:5 
Difference 5 2)124-:5 
Mean 62:25 


Barometer at summit, where attached | | 5, Porat 
thermometer is least = 28:635, log. 14568-972 


For 4 units, from Table I, we have s 1:82715 
For 5 tenths T so o ET -22539 
Log. corrected for temperature 14571-02754 
Barometer at summit, where the " 
attached thermometer is least | 148584491 
Subtract 1457102754 
Log. of 267146346 = 24585880 
From Table JI we have, 
For 6 tens = ‘14508 
For 2 units E *00494 GER 
EDS tenths 100049) a a eee 
For 5 hundredths— “00012 
Constant = -92102 
Log. of 107465 = 00312671 


2:4598551 


It may be observed, that this experiment was repeated at different 
times, and consequently in various atmospheres, yet the result never 
varied two feet. We may, therefore, conclude that the highest sum- 
mit of the Wicklow mountains is very nearly 1553 feet above the 
level of the sea. 

This rule will be found to give results more accurate than either 
that of General Roy or of Sir G. Shuckburgh, and can be applied 
with greater ease. 

General Roy makes the height in fathoms = (10000 / 4 468 d) X 
(12-Lf — 32^] -00245). 

Sir G. Shuckburgh makes it, 

(10000 7 F tto d) X (1+ [ f — 32°] :00243) fathoms; where / = 
the difference of the logs. of the heights of the barometer at the two 
37 


Hence the height in fathoms = 308:923, log. = 


P cs 


stations; d — the difference of the degrees shown by Fahrenheit's 
thermometer attached to the barometer; f= the meaa of the two 
temperatures shown by the detached thermometers exposed for a few 
minutes to the open airin the shade, at the two stations. The sign 
minus takes place when the attached thermometer is highest at the 
lower station, and the sign plus when it is lowest at that station. 
10000 (log.  — log. M) was the expression formerly given to find the 
altitude in fathoms, m M heing the heights of the mercury at the base 
and summit of any eminence. This formula is very easily applied, 
and not far from the truth when an allowance is made for the increase 
of temperature above 31°, for this is the degree of temperature to 
which the above formula is calculated, or rather adopted. As air 
expands very nearly 3. part of its bulk with every degree of heat, 
and suffers the same contraction with every degree of cold, the follow- 
ing rule was usually given, Aule.—Observe the height of the mer- 
cury at the bottom of the object to be measured, and again at the top, 
as also the degree of the thermometer at both these sitnations, and 
half the sum of these two last may be accounted the mean tempera- 
turc. Then multiply the difference of the logs. of the two heights of 
the barometer by 10000, and correct the result by adding or subtract- 
ing so many times its 435th part as the degrees of the mean tempe- 
rature are more or less than 31°; the last number will be the altitude 
in fathoms. 

We are too apt to say, when two or more phenomena happen to- 
gether, that one is caused by the other; where all may be governed 
by some unknown phenomena. The writer of this article agrees with 
Mr. Pasley, that the philosophy is false which teaches that expansion 
is cansed by heat, for without fire or heat water is expanded as it 
becomes ice, and air in the air pump vacuum; solids require fire as a 
means, but the expanding cause itself is perfectly distinct from fire. 
However, when experiments show that certain phenomena increase 
and decrease together, one may be taken as an index, if not as a fonc- 
tion of the other ; but great care onght to be taken not to draw gene- 
ral inferences from limited experiments. At some future time we 
shall explain why the attached and detached thermometers differ, and 
also show how they may be made to agree, and at present proceed to 
the more immediate object of the communication. To illustrate the 
rule just given, we shall add another example. 

Ill. If the heights of the barometer at the bottom and top of a hill 
are 20:37 and 26:59 inches respectively, and the mean temperature 
26^, what is the heigit? 

Log. 29:37 = 11679039 

Log. 26:59 = 1-4247 193 

0°0431856 x 10000 = 431856. Then 31 —267 = 
5 degrees, therefore by the rule, 431-556 — 431-856 x 43; = 431-856 
$04 = 426:892 = the height in fathoms. 

We shall now investigate the last 
formula, and give an outline of the E 
theory upon which this proposition is 
founded. Let E A R represent part of 
the surface of the earth, and A T a co- 
lumn of the atmosphere. Conceive this c 
column to be divided into a number of 
equal and infinitely small parts, as AB, z =. =< 
BC, CD, &c., in each of which we may pae 
suppose the density to be uniform, be- 
cause they are infinitely small. Now since the density of the air is 
always directly as the compressing force, therefore we have the den- 
sity of the air in any of the portions AB, BC, &c., as the weight of 
the column of the atmosphere above that place; that is, if P repre- 
sents generally the pressure, D the density of any place, P' the 
pressure at any T place, and D' its corresponding density, we 
shall have P : P' : : D : D’; that is, the pressure is to the density 
io a constant ratio, ‘and may be represented by n to 1; therefore, 

PID::P';D'::z: 1, consequently abstraetedly speaking, 


pe TP, 
n 
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That is, the density at any place is equal to, or rather may be mea- 
sured by, the zth of the pressure of the column of the atmosphere 
above that place, or by the nth of the compressing force. Hence if 
we make P stand for the pressure at the surface A, and let each of 


the parts AB, BC, CD, &c., be equal to I, then will =P represent the 


weight or pressure of the part AB, and therefore, 


2 1 Dt 1 
n 

or weight of BC. 

(n — 1}? 

So that the pressure, and ——Á the density, will decrease in a 

geometrical progression, as the altitudes increase in an arithmetical 


P — the pressure at B, aud = 


P = the density 


In the same way, 


= 


P = the pressure at C, ———— |pe = the pressure at D, &c. 


progression. Calling the density at the surface d”, and the several 
altitudes 1, 9, 3, 4, &c. we shall have the following corresponding 
series : 


Altitudes y 0, i, 2, 3, &c. 
Corresponding densities d” ee QN 
Dividing the latter series by d" we have, 
Altitudes x 0; I7 2, 3, 4, &c. 
Corresg. densities i dub qu qM 
This is strictly analogous to the property of logarithms. In fact 


the several altitudes form a peculiar system of logarithms of which 
the reciprocals of the correspondiog densities are the natural num- 
bers ; from this circumstance they have been denominated atmospheric 
logarithms. From a similar circumstance the Napieriao are termed 
hyperbolic logarithms, because they express the areas contained 
between the asyptotle and curve of an hyperbola. We shall write 
these atmospheric logarithms with large letters, thus, “Loe,” to 
distinguish them from the Briggean or common logarithms, which are 
written “log. 10," or simply “log.” and also from the hyperbolic or 


Naperian which are denoted by “log. RS Let A, a, represent any 


two altitudes, and D, d, their corresponding densities, then will A= 
— Los. D, and a = — Los. d; 


*, À — a = Loc. d — Loc. D = Loc. a 


Now it is a well known property in logarithms, that by assuming 
different values for the base, there will be as many different systems 
of logarithms; and it is equally well known, that inall the various 
systems of logarithms, the logarithms of the same numbers can be 
converted from one system to another, by a constant multiplier or 
modulus. The object of our present inquiry is to determine a con- 
stant multiplier that shall convert the common logarithm of a number 
into the atmospheric logarithm of the same number. To accomplish 
this, let 


d d 
Log. D^ x log. T 


S. A—a = tiog. = 


Then making a = o, or which is the same, 1f we suppose d to repre- 
sent the density of the atmosphere at the surface of the earth, we 


shall have A = 2 log. 


A 


In order to find x let us take the height of a homogeneous atmos- 
phere, when the temperature shown by the thermometer is 31°, and 
the height of the barometer 293 inches at 26057 feet; then the den- 
sity at the surface, and one foot above it, will be 
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a= 0: #2 = 980597 

À — y; D = 26056. 
That is, the pressure at the surface will be equal to a column of air 
of uniform density 26057 feet high; and consequently one foot above 
the surface = 26056 feet high, or a foot less. Since the densities 
are as the pressures, we have 


26057 
A—a= l= q log. or 
making 26057 = 2, we have 1 = z log 
E n—l 


a m i 1 lm 
but log. "> = M G tata t &c.) 


And when, as in the present case, z is a large number, all the terms 
but the first may be neglected as unimportant; also, since M = 
49429448, the modulus of decimal or common logarithms, 


mz x 43429448 
DUE AC NO 
26057 f 
= -apang = 8 ; 
whence z — 348499448 50000, very nearly, or z may be readily 
1 
found from the expression £ = ^ 
log. SE 


The above formula is reduced to 
A = 60000 log. feet ; 


or puttiog m and M the heights of the murcury at the earth’s surface 
and at the altitude A, then the fraction 

d m 

D M 
Also since 6 feet are equal to one fathom, the simple multiplier 60000 
for feet becomes 10000 for fathoms, which is more convenient. Hence 
instead of 


A = 60000 log. t feet 


m 
We have A — 10000 log. M fathoms, 


which is the formula formerly used in measuring altitudes by the ba- 
rometer. 

With respect to the beight taken for the homogeneous columns of 
air different writers vary, but this difference does not affect the ulti- 
mate result. It is well established, that the height of an homogeneous 
atmosphere, whose density would be equal to that of the air at the 
earth’s surface, and weight the same as that of the real atmosphere 
when compared with a column of mercury or other fluid of the same 
weight, the heights will be reciprocally as the specific gravities of 
the air and mercury or other fluid. So that if we take the specific 
gravity of the air at the earth’s surface at 13, when compared with 
distilled water at 1000, and that of mercury 14000, also the column 
oi mercury in the barometer = 29% inches, we have 11 ; 14000: : 
29% ; 344166 inches = 28680-5 feet = 5:43 miles. But the specific 
gravity of fluids varies as their temperatures vary. It has been found 
by various experiments, that when the mercury in the barometer 
stands at 30 inches, and the thermometer at 55°, the specific gravity 
of air, water and mercury are nearly as 11, 1000 and 13600. Hence 
1i : 13600 ; : 30 : 340000 inches — 283333 feet = 5-366 miles, 
the height of a homogeneous atmosphere. Again, taking the specific 
gravity of the air at the earth’s surface at 2, which some affirm, and 
the barometer at 29% inches, it will be 12: 13600 ; : 298 ; 328255 
inches = 27318 feet = 25-1814 miles. Hence, generally, we may 
assume if the air was of the same density at all altitudes as at the 
earth’s surface, its height would be between five and six miles. But 
it matters not what degree of temperature we assume, for we can 
always accommodate the result to any other temperature, as before 
observed, by angmenting or diminishing the result by the =3;th part 
for every degree above or below 31°. 
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It may further be observed, that the common barometer, with some 
trifling alterations, of which we shall speak hereafter, is the best and 
most to be depended on; for many which are said to be improved 
have only the recommendation of deviating from it in simplicity. 
It appears from accurate observations, that mercury stands higher in 
tubes of larger than in those of narrower bore ; and therefore, when 
observations are made with different barometers, attention shonld be 
paid to the difference of their diameters. In order to prevent the 
effects of the attraction of cohesion, the bore of the tube should not 
be less than one fourth of an inch; but one third of an inch would be 
better. 

Note.—Further particulars relative to this important subject is 
given in a work about to be published, entitled * A New Theory of 
the Heavens and Earth.” 


OBSERVATIONS ON THE CONSTRUCTION OF ROADS 
THROUGH BOG. 


Tue bogs in Ireland form a vast extent of surface, which for the 
most part, is profitless, save for fuel, but a large portion of which is 
capable of being converted at a small expense into good arable land, 
which would yield an average crop ; but the absence of roads in these 
extensive wastes, has prevented the capital of individuals from being 
profitably invested, in the reclamation of those barren plains, now 
tenanted by the plover and the snipe. 

Tt seems to have been the system with engineers of former days, to 
avoid by every means the construction of a road across bog, and accord- 
ingly they have not scrupled, by a very circuitous route, greatly to 
extend the distance between the termini in preference to encountering 
the unstable foundation of a bog, which the science of road-making 
has, in latter years, rendered a comparatively easy and safe under- 
taking. Still, even in modern works, it is to be regretted that so fre- 
quently is to be seen a road, otherwise well selected and judiciously 
laid out, materially injured by deviating from its proper course, in 
order to avoid an intervening bog; and as the engineer, in tracing a 
line of public road, should ever bear in mind that the chief advan- 
tages of communication is to open the country, and to afford every 
facility for improving and drawing out the resources of those lands, 
whose capabilities have been suffered to lie dormant for want of this 
advantage, the intersection of bogs by roads should therefore not be 
avoided. 

The most favourable months in the year for commencing operations 
in the construction of bog roads, are June, July, August und Sep- 
tember (if drv), since at those periods the surface is more free from 
water, and consequently the bog more firm than in the rainy montis; 
and it is of tlie greatest importance to have fime weather for these 
works. 

When a line of road passes over a shallow bog of from three to 
four feet in depth, with a firm and compact substratum, and when 
soling material could not be procured without the expeuse of land 
damage, and the cost of carriage should be great, or when the soling 
should be of an inferior or unsuitable quality, it will be most advan- 
tageous (provided the gradients will admit) to remove the bog mould 
altogether, to form the road upon the hard bottom, and to sink the 
grips sufficiently deep to prevent the moisture of the adjacent bog 
producing injurious consequences. 

In the construction of a road over the surface of a bog, the first 
point to be attended to, and which is of the chief importance, 1s the 
thorongh drainage of that portion of the bog upon which it is deter- 
mined to place the road materials. When the line is lockspitted, a 
grip is to be cut on both sides of the road of sufficient capacity to 
command the complete drainage of the surface ; and in soft bog, a 
second grip should be cut on both sides, at about 10 feet distance from 
the first; and it will be particularly necessary that great attention 
should be observed in keeping them free from impediments, and that 
there should be no obstruction to the free passage of the water. The 
second grip, in addition to the greater facility of drainage, will be 
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found useful as a protection against persons cutting turf up to the very 
road fence, and in a short time, leaving tlie road (as is frequently the 
case) an embankment dangerous for travelling on, and liable to slip. 
The surface water should then he tapped off by means of mitre drains 
judiciously placed, and when the whole is perfectly free from water, 
the inequalities of the surface should be reduced by filling the hollews 
with heaty sods, and the formation conducted in the usual manner for 
roads upon ordinary upland ground, but it will be judicious to give 
the cross section greater convexity to allow for compression. 

The laying on of the soling is the next operation to be attended to; 
and as to the period for undertaking this work, I must differ in opi- 
nion from many engineers, who strenuously insist that the soling 
should not be laid on, until one, and in some cases two seasons, after 
the grips have been opened. I wonld recommend, that when the 
surface of the intended road had been freed from water, by the means 
before mentioned, that the soling should be immediately put on, as 
the superincumbent weight will compress the bog, and thereby acce- 
lerate the process of drainage, and also protect it from the frequent 
saturations with rain, to which it would otherwise be subject, as by 
the formation all the surface water must fall off into the grips. 

This opinion, which I now venture, is founded upon practical ob- 
servation. About three years ago, when superiptending the execution 
of a long line of road in the south of Ireland, under the direction of 
the Board of Works, which for about six miles was carried across 
bog of various depths, a portion of it was solid immediately after 
being drained, and a portion after the drains had been opened and the 
surface formed was left unsoled, in consequence of the winter settipg 
in: in the following summer, when proceeding to complete the opera- 
tions in the bog, I found that part which had been soled was firm and 
well consolidated, and in excellent condition for receiving the metal- 
ling, while that portion which had been unsoled, was in a much worse 
and softer state than the adjacent bog, especially where the surface 
had been cut for the purpose of reducing the inequality. 

As the durability of a road will depend iua very great measure 
upon the soliog, the quality of the material to be used for this pur- 
pose, is of great importance. Vegetable earth is certainly bad, and 
if, iu the absence of better material, made nse of, cartage should not 
be permitted upon it until after the metalling had been laid on. A 
compound of stiff clay and sharp sand, mixed naturally, constitutes an 
cxcellent soling substance, as it will form a tenacious unyielding crust, 
which will not be liable either to wash away or sink into the bog. 
This substance is frequently found under bog, and in such cases, will 
be the best which can be used, and the most economical. Seven 
inches in depth of soling will be sufficient for country roads where 
the traffic is not very great. 

After the soling has been laid on and the compression and drainage 
completed, the fences should be made in the usual manner, with pipes 
or outlets underneath, to convey the water from the water-tables into 
the grips. Road contractors generally constrnet the fences, when 
cutting the grips, with the sods and turf mould which is raised there- 
from ; but this is both an incorrect practice and false economy, as the 
subsidence and compression of the bog will cause the fences to form 
a waving line, instead of the direction first laid out, and the weight 
of the soling will generally cause the surface between thc fences to 
spread out, and then a larger area than required must be covered over 
with metallinpg, which will greatly increase the expense. In a bog 
road in the connty of Kerry, fenced at the time of sinkiog the grips, 
and laid out 21 feet wide between the fences, I found, after the soling 
had been laid ou and consolidated, and when abont to spread the 
broken stones, that the width between the fences measured 23 feet. 
In this case there was a decided loss to the contractor, as he was 
obliged to cover with metalling the entire surface of the road, to 
within 18 inches of the water tables on each side. 

The stoning and blinding is conducted in the same manner as in or- 
dinary roads. 

When a road is to be formed on an embankment over hog, the base 
of the embankment should be very wide, in order to extend the su- 
perincumbent weight over a large surface, and the sides should slope 
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2 feet horizontal to 1 foot perpendicular. The irregularities of the 
surface, upon which the embankment is to be raised, should be re- 
duced, and then covered over with regular courses of dry heathy 
sods, with the heathy side placed downward, but the top course should 
be laid with the heathy side upward. When the embankment has 
been raised to the required height, the road should be formed solid, 
faced and stoned as before described. Io a soft and yielding deep 
bog, the sods for the embankment should not be cut from that portion 
of the bog adjoining the road, or the embankment may subside very 
much, and cause the adjacent surface, from which the sods have been 
cut, to elevate. 

I have seen the injurious consequences of this practice exemplified 
in many cases, but in two in perticular: in the first, the embankment 
subsided very much, and the gradients were completely altered, the 
longitndinal section of the road forming a waving line: in the second 
case, a gnilet constructed about the centre of the embankment, sunk 
beneath the level of the bog, before the embankment was completed, 
and the adjacent surface was elevated; a second gullet was built over 
it, and also disappeared, and a third gullet was built over the second, 
after the necessary precautions had been taken, and the embankment 
has since remained firm. 

In constructing a road in cutting in bog, after the stuff has been ex- 
cayated, the surface should be covered with one or more courses of 
bog sods, and then formed, soled, fenced, and stoned in the usual 
manner, having previously paid due attention to the drainage. 

10h Wa a ABP REGIE 
Dublin, 6th July, 1543. 


THE CARTOONS—1819, 1843. 


Ir is exactly nine and thirty years ago, when a youth named llenry Ardor 
was waiting for the mail, which was to carry him from his father's roof and 
his mother's affections, to London, tu try his fate as an historical painter, 
that an old friend of the family, a very wise and worthy man, and brother 
of Northcote the painter, came to bid this youth farewell. “ Ah, it will 
never do," said his father. “1 hope it will," sobbed his mother. **1 am de- 
termined it shall," said the youth: his venerable friend shook his hand, and 
said, * Be sure, my dear young friend, you begin with the skeletoo. aud 
study hands and feet. for there is not a painter in London who understands a 
hand or a ‘oot. : 

The horn was heard, now dying away, now bursting out as it turned the 
corner of the street in full view, and the horses were seen, trampling and 
curbed, the royal coachman, with his white hat and scarlet coat, and the 
guard, red-faced and important, drove up like lightning, and drew up in 
style. ‘The youth kissed his sobbing mother ; “ God bless you," echoed from 
all the assembled friends in a country town, the door drove home with a 
slam. the horn again blew, and away rattled Henry Ardor, wrenching his 
atfections, with a spasm that squeezed the burning tears out of his eyes, 
which scalded his cheeks as they fell. 

ifis love of art was a passion of his being, and had been from his earliest 
infancy ; he had often ridiculed in his native town the tip-toed absurdities 
of the old portrait school, and had often been corrected by his father for 
presumption; he had made up his mind to devote himself, with all his heart 
and all his soul, to reform the design of his country, by mastering the con- 
struction of the figure, to take pupils as soon as he was qualified. and if 
taleoted, to spread the sound doctrine of beginning with the skeleton, and 
enforeing that as the basis. lle entered London, May 14, 1801, and over- 
whelmed with the intensity of his great object. he went to the new church 
in the Strand, and falling an his knees, prayed God for success only in pro- 
portion as he deserved it. Remembering the warning of his worthy friend, 
his application was incessant, so that in two years he produced works which 
honoured his name; he had been admitted a student at once in the Academy, 
and greatly benefitted by tbat excellent school, and such a cluster of genius 
was admitted at the same time, that the men of that period have been the 
support and the reformers uf the art ever since. Such was his obedience 
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and his diligence, that he deservedly earned the affection and the respect of 
all his superiors, and all his superiors lauded him as an example to all other 
young men. Now though there were and had been eminent men, West, 
Hussey, Barry and Fuseli, not one of them had so deeply and scientifically 
mastered the figure, and at that time, 1805, though there always had heen 
lectures on anatomy, the skeleton had never been in the antique, and it was 
from the repeated entreaties of young Ardor, and his fellow students, and 
the keeper's repeated remonstrances to the ccuncil, that the council at last 
wisely yielded to the wish. 

Ardor soon got into high life, and was the wonder of its coteries—went to 
four routs of a night—was told by the women he had an antique head, and 
lay in bed late next day; but finding this species of fascination not conducive 
to application, by degrees he weaned himself from its fascinating attractions— 
though if he had waited a year, he would have heen utterly forgotten, and 
“ left alone in his glory," as hundreds of Ardors had been before, and will 
be again whilst that delightful class pursue novelty in preference to excel- 
lence. Such was the repute Ardor got in his native town, that a boy named 
Caution was rouzed to come up: up he came too, drank tea with Ardor, and 
went away so fired by Ardor's enthusiasm, that the next day he called and 
said, “ l'H be a painter, Ardor.” 

Ardor loved his art better than himself always, and said, ** Caution, if you 
will, IH tell you all 1 know.” Caution put himself at once under Ardor, 
Ardor lent him a plaister hand, his anatomical drawings, admitted him at all 
hours, made him his friend, his pupil, his companion, and poured forth all 
he had got himself by hard work ; as Ardor said, ‘If 1 can advance the art, 
and reform design, my end will be answered." Caution was a good ard moral 
youth, and was very grateful, and so were Caution’s friends. Caution went 
to Italy, and found all the principles Ardor had taught him of the greatest 
utility in comprehending the great works he saw. ln the mean time Ardor 
took other pupils, and made them go through the same course: and thought 
ita good plan if two cartoons could be got up from Hampton Court at the 
Gallery for the use of his pupils. An influential friend approved of the plan, 
applied to Lord Farnborough and the late Duke of Sutherland. who in an 
audience of the King, got leave ; and Mr. West was ordered to see two car- 
toons moved up, as keeper of his Majesty's pictures: and St. Paulat Athens, 
and the boats, were those Mr. West chose. 

The moment the cartoons came to the gallery, Ardor sent in all his pupils, 
who made chalk cartoons the full size; and such was their excellence, and 
such their impression in the town, that the crowd was ohliged to be stopped, 
and the doors shut, to prevent injury to Raffael's works. Ardor on this 
moved the cartoons of his pupils to St. James's Street—gave a splendid pri- 
vate day to the nobility—the Arch-Duke Maximilian came with Lord Aber- 
deen—all the women of fashion praised Ardor more than ever, and Ardor and 
his pupils became the fashion of the day, and it was said nothing could stop 
Ardor’s career. Unfortunately Ardor had got very angry with the Rayal 
Academy, where he had educated himself, and shared its favours, and Ardar 
in his fury against the members of that body, had so pruvoked them by the 
truth and exposure of their abuses, that they one and all put their power- 
ful influence against Ardor's attempt to found a school, and they denied 
Ardor had any merit at all—they abused his pupils—drove Ardor to ruin, 
and involved two of his pupils in equal ruin with himself. People of fashion 
did not knaw why Ardor was so abused, but concluded forty men must he 
right, and Ardor deserved it; and so they let Ardor alone and forgot his 
works. and Ardur was four times ruined and four times again on the field, so 
that at last it was considered, to ruin Ardor, was a folly. During all this 
time Caution had been in Rome, and having been severely bitten by Ger- 
mans, who dressed like Raphael, returned to England, with a resolution to 
bite his old master, and all his friends too; but he found Ardor so high in 
the public feeling, and so inveterate in sound art, that there was no intro- 
ducing the new insanity but by biting or burking Ardor, and it was therefore 
agreed, between Caution and Namby Pamby his friend, that Ardor must be 
burked as he would not be bitten. 

lt must be told, that one night in 1812, Ardor was in the house of Lords, 
and when Lord Wellesley was speaking, he rut himself in the attitude of St. 
Paul at Athens; Ardor thought of the cartoons and of the Vatican, and he 
looked up and saw the Spanish armada. Ardor directly planned the decora- 
tion uf the old house. laid a plan before the ministers, petitioned both 
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houses, never ceased persecuting all the authorities—the old house was 
burnt down—Ardor petitioned for the new, till at last it was resolved the 
new houses should he adorned—a Commission was formed, Caution became 
secretary, as he deserved, Namby Pamby gave lectures, and the plan of 
burking was immediately put in practice, for in the lectures of the one or 
the reports of the other, Ardor was entirely extinguished. Now this was 
very hard. for Ardor had fought the hattle, when Caution and Namby ran 
away, and the people said it was a great shame to hurke Ardor, whatever 
might have been Ardor's enthusiasm ; but Caution had a great game to play, 
and as Caution knew the safest game to play is always to go with the cur- 
rent, and Ardor's love of truth being obnoxicus to all, Caution burked Ardor 
as well as his works. In the mean time some people wanted the Germans, 
as the English could not draw—Ardor opposed it, and these people said, as 
they can't draw, let us make them compete in cartoons! then we know they 
will fail, and tien no one can object to the Germans coming, who can draw. 
The plan was eagerly seized, cartoons were prepared, the youth of England 
were suddenly called from their daily habits of getting their daily bread, 
and the following year produced works, which astonished their enemies, de- 
lighted their friends, and settled for ever the question of their genius, 
Ardor was so delighted to see the realization of all his struggles, this con- 
firmation of the plan he had successfully began twenty-four years before, 
that he died of joy in the 57th year of his age, and fell a victim to the 
danger of telling truth to power, under whatever circumstances of provoca- 
tion.—Hail and farewell ta him. 

lhad a great regard for him, and was very sorry, so l wrote his epitaph 
out of regard to his memory, but before he died 1 am happy to say he had 
completed his remarks on the cartoon exhibition, as well as some valuable 
observations on fresco and design, which shall appear now or hereafter, as it 
suits. 


Eerraen. 


Here lies the body of 
HENRY ARDOR, 
An English Historical Painter, 
Who died in the midst of a desperate struggle to make Sovereign, 
Legislature and People do their duty to the higher walks of design. 


CH active and nervous was his gait, 


And his whole hody breathed intelligence." 
WORDSWORTH. 


This little romantic history of Henry Ardor was absolutely necessary be- 
fore proceeding to lay before your readers his remarks on the cartoon ezhi- 
bition—Ist. As to the degree of hope cartoons are justified in generating ; 
2nd. As to the degree of merit the present exhibition exhibits ; 3rd. As to 
the question of oil or fresco for the houses; 4th. As to what is the style to 
be chosen either in fresco or oil, and 5th. On the danger of delaying much 
longer a decided plan of decoration. 

Ist. As to merit :— 

Could the Germans at such a sudden call for specimens of colour, and 
light, and shadow, and surface, have answered as we have answered this; 
the one is no more unjust than the other—the Germans know no more of 
colour, and light, and shadow, and handling, than the Eoglish were sup- 
posed to know ot form: could the Germans have answered tlie call of colour 
as the English have answered this ?—1 reply in a voice of thunder,? No! nor 
any other nation on earth! This, then, is a glory, in spite of the solemn in- 
avities of a timid press'—this is a glory you have achieved, young men, hy 
your own innate hottom. The Rout of Comus (63); Alfred in the Camp; the 
Death of Lear; St. Augustioe; the Skirmish of the Picts; the Plague (138) ; 
the Caractacus (84); the Una and Satyrs (10); the Constance; the First Jury ; 
Alfred and the Witan; the Curse (33); and Edward & John (118) entering 
London, through Southampton; would honour any school in any cartoon 
contest, in any city in Europe: yet cartoons are a delusive fascination, hardly 
any hopes raised on cartoons alone have answered expectation ; for the practice 
of the brush is so different from the port crayon, that it may a]most be 
taken as an axiom, that the more attractive the cartoon the less attractive 
will be the fresco; and [ have never found any pupil who made hard over- 
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wrought cartoons, ever display with the brush the most distant symptom of 
nature, truth, or imitation; the most ridicnlous expectations have always 
been excited, the most unbounded anticipations always put forth. Well, the 
picture was begun, the hand felt awkward, the colonr was muddy, the 
touch feeble, the effect flat, the power of drawing even became poor, till it 
could scarcely he credited the work was by the same band, as the promising 
cartoon. The artist was entirely justified, when looking at a Jahoured car- 
toon of Cammucini, the labour of years, when he said, “ And after all this 
trouble cornes a bad picture." The cause principally of this incongruity, is 
the error of modern Europe, in making cartoons a means and not an ezd, 
like the ancients. The system of overwronght niggle is German and modern 
ltalian ; the cartoons of the school of Athens is the thing—indeed Raphael 
was but twelve years in the Vatican, if six had been occupied with one car- 
toon, how many frescos would he have done ? the native spirit of the British 
school will prevent this waste of time, and their common sense will also pre- 
vent their making cartoons an end instead of a means, and if they thus con- 
sider them under this head, there will be no danger of any injury accruing to 
their power of pencil. 

The landing of Cæsar, No. 64, is a head prize, and in my opinion most 
unjustly—Czesar is paltry in character, stature, and expression—certainly not 
the Cæsar of Cicero, Suetonius, Sallust and Bacon ; he looks like a Centurion 
engaged in a squahble, lt would be impossible to conceive he was meant to 
be a great general, the “præsens divus," watching the landing of an army; 
there is no army, there are a few boats in the sight, without order or plan, 
naval or military '—Who is a furious little ancient Briton darting his spear 
at ?—Why is another pnlling down in a fury the rocking horse be rides ?— 
Why is one Roman soldier scrambling np and another down ?—What is the 
meaning of all the scramble ?— What authority is there that all the Britons 
had short arms, short bodies, and handy legs?—llad they not got knee 
pans? was not the inner ankle higher than the outer in the ancient Bri- 
tons ?—There is no evidence of a clear comprehension of story, no nature 
in character, no dignity in action, no drawing, no knowledge of structure, 
no beauty, no grace, great dash of conté, great power of eflect, great impu- 
dence of execution, but no mastery of form; infinitely inferior to 63, close 
toits side, and altogether an unaccountable specimen of the system of La 
Roche's school—the costume school of La Roche—for, of thc naked, it is 
evident, neither master or pupil know much. 1 am quite astonished, and 
respectfully enter my humble protest against such an honour bestowed, to 
the injury and insult of the British schoul. 1* is perfect infatuation, and is 
evidence beyond controversy of the absolute necessity of professors being 
settled at the Universities, to prevent men of fashion making soch decisions. 
lf the general proportions of the human form had been explained at col- 
lege, it would have been impossible fur any men of station to have made 
such a mistake. 

First Trial by Jury (105)—A fine cartoon, composed with ability, Lut not 
drawn equal to Alfred and the Danes. Alfred and the Danes, as a work of 
composition, power, and expression, is admirable, and was fully entitled to 
one of the highest prizes. No. 128, the Fight for the Beacon. isan admirable, 
a daring, masterly, powerful, ill-drawn, vig reus group; the student will do 
greater things—but this stamps hira as a man of genins. St. Augustine 
(100) is a beautiful cartoon, adapted tor fresco. Una and Satyrs (10) is as fine 
a specimen of correct drawing as any school could produce in the world ; 
Una wants beanty of feature and swelling of hip, to touch our hearts. 78, 
Boadicea harangning the Iceni, is a beautifn] evidence of extraordinary 
power of handling. 104, Altred submitting his Code of Laws, is weak in 
power of drawing, but an excellent cartoon. Caractacus (84) is a very fine 
work, largely drawn,a little approaching to manner: how superior in dignity 
to Cesar! how poetically treated is Carzactacus' there are symptoms of a 
feeling for colour in the head and sky; but ! do not anticipate much power 
of painting ; there is no look of tonch in the chalk, and occasional feebleness 
in the drawing—still it is a grand work. 82, A Skirmish between the Picts 
and Romans, is a magnificent work of art—full of vigour withont exaggera- 
tion, and power without violence, Think of what cartoons have carried off 
prizes from this! It is painful. 135, is a fine specimen of pictorial ma- 
nagement in a cartoon. 138 is by a boy of 16,and a fine instance of expres- 
sion, thongh the convulsive man is overdone. The Death of Lear (26), is a 
noble work, finely composed ; and not overdone in breadth and style. 
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Tlow easy it is to see the cartoons of painters. 1 would divide such works 
into the cartoons of those who know how to paint—cartoons of those who 
give promise of painting, and cartoons of those who will never paint at all, 
l fear there are a great many here of the latter character. These are, I 
think, all the principal cartoons. Yet there is one of Constance on the 
ground (27), a very fine work, though a little hard—still it is finely correct in 
drawing and costume—everything is distant, yet in keeping, nothing slurred 
yet nothing obtrusive ; it announces a correct eye, nature, composition, and 
drawing; it has no prize: how could they prefer Eleanor to this, or Lear, 
or Alfred in the camp of the Danes. or a skirmish with the Picts, or half-a- 
dozen others. Really the judges had no difficult task, the gradation of merit 
is palpable, and snrely if the artists had made a respectful stand, many thiogs 
might have been prevented, which must give the judges pain now. The great 
error was, coming to any decision before the public had been admitted ; this 
was the practice of Greeks and Romans, viz., always to admit the people 
before deciding on works of art; had this been done, the pupil of La Roche, 
amiable as he is, would never have had a first prize, so strongly would the 
public feeling have been expressed:—in future, it is the safest plan, unless 
any portion of the judges have a predilection for a particular cartoon, and 
fear the publie, then, it had always better be done with closed doors. Though 
the country is convinced the names of the judges were a guarantee for honor 
and integrity, vet they have all the habits of society, so much is done ina 
pleasant party, so beautiful is the influence of women, such are the conces- 
sions due tu breeding, that there is no hope of absolute justice unless you 
admit the people—thcir voice is the voice within, and aiter their decision from 
impulse, politeness is of no avail. 1 would therefore earnestly recommend in 
futnre this to be done, to silence all cant. 

The object of the wealthy is amusement; nothing contributes so much to 
relieve ennui as novelty; and nothing can be newer than a young man they 
never heard of, producing a work they never saw, or a subject they never 
thought of before. This is the bane of English society, no youth is ever 
suffered to mature the talent he displays, by continued kindness; but, the 
wonder of one season, he becomes the bore of the nest, and his mind is tor- 
tured and his heart lacerated, at tbe successive discovery that all the praise 
bestowed on his works had beep for years bestowed upon others who bad 
disappeared, and would be bestowed on those with equal sincerity who had 
not yet made their appearance; artist or poet, admiral ur general, beauty 
or deformity, all contribute their share in the wonders uf the season, which 
lasts about three months. Whilst this pernicious system is confined to the 
patronage of private circles, it is well enough, for all share the evil anl the 
good; but carried into a great system of public patronage, its elect will be 
deadly in the extreme: if we are to have a succession of wonders, first in 
cartoons tlen in carving—one year in glass and the nest in fresco, how ter 
shall we be fit to decorate when tlie houses are ready ?—we shall not have 
advanced one jot, and be as much at a loss five years hence, as we should be 
now, if Barry was tu announce the walls are fit for decoration. When Cor- 
nelius was here, he said, ^ Now is not too early to begin the cartoons!” Two 
years are past, and no plan is defined; we are trying for genius, as we 
were then. and as we shall be to the last huur, six ycars hence. With these 
tendencies, the following hints may not be useless. Take care you do not 
waste yourself with experiments, and be glad to get a cheap decorator after 
all Take care you do not pursue the discovery of new gemus with such 
keeuness, as te fix on a new boy of 16, the last year. Take care, from a 
desire to give every body a chance, the decoration be not a series of thougbts 
without basis or connexion. Try no more experiments to prove the incapa- 
city of the British, for every trial will prove they have greater claims to em- 
ployment than you wish to see. Fix on a plan for decoration as early as 
possible, and let each individual work, fresco or cil, be but a part of the 
general development. That the upper classes are sincere there can be no 
doubt, only the government must not let their delightfnl and volatile habits 
intrude on the solemnity and dignity of a plan, which is meant to honour 
the legislature, the people and the sovereign, and develop to its full extent 
the hidden and bursting genius of the country. 

With respect to the selection of fresco or oil, fresco beyond all question 
is to be selected for architectural decoration, provided the continental prin- 
ciple of superior and snbordinates be adopted; but not else, if the Com- 
mission wish the country to be saved from disgrace. The same system which 
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ensured the victory of Waterloo, the successful termination of St. Paul's, 
and will ensure the successful completioa of the Houses, viz. a general and 
officers, an architect and pupils, must be adopted if fresco be chosen : the 
absurdity of gratifying the democratie independence of British artists, where 
every one thinks himself able to guide, is ridiculous ; al] will be confusion— 
lime, mortar, splash, eut, seramble and failure. | will venture to say the 
young men do not desire it, and no young men can be more easily led, if their 
affections are touched, than the British. They have now been fairly brought 
out, and I hope they will not be deserted ; but 1 advise them, if they have 
any sub-employment which gives them bread, not to neglect it if they have 
mothers to maintain, sisters to protect, or relations to help; let them paint 
quietly what they are wanted to do, so as not to depend on the caprices of 
governments, keep their independence by honest means, and to remember 
they have shown more talent than was expected, though not by me, and more 
than was desired by many who longed for their failure. 

Now as to the style of design for the walls; must it be in the perfection of 
art and reality, or must it be the art which was extant when Gothic archi- 
tecture began? After the Fall, shelter was early as mucha necessity as food, 
hence arose huts and colamns, roofs and houses; then leisure and peace 
generat] ornament, and ‘hence arose perfect architecture and its orders. 
Architecture therefore preceded art, and must have been in a high state, 
when art was in infancy ; but it does not follow that art in infancy is more 
in character with architecture in perfection, because from causes over which 
it had no contronl, it was in infancy when architecture was perfect! The 
association may be powerful, but at this time of day, when art in perfect 
state has been discovered, the association may be rendered as infallible, 
by uniting perfect art and perfect architecture, as it is now strong in its im- 
perfection. No man will assert the British people were not as handsome 
when Westminster Hall was built as now ;—no one will assert they walked 
on tip toes, as they were painted, or stare] as they were painted, or looked 
as flat as they were painted at the time ;—no man will assert that light and 
shadow were not as powerful then as zow—that colour was not as brilliant, 
and forms not as well knit, and if these things are represented on Gothic 
buildings the reverse, it was not on principle, but ignorance ; what absurdity 
then to go back to the ignorance as if it were principle, instead of boldly 
breaking the association by making common sense the guide, and giving us 
Britons as we know Britons were, because if Britons were such poor crea- 
tures as they were painted, neither Westminster Hall or Westminster Abbey 
would ever have been built, conceived or finished. 

It may be said there is a limit—there is; the florid vulgarity of Rubens 
would be as unfit as the starved impotence of Cimabue. The cartoons of 
Raphael appear to me to be the medium, not inconsistent with colour, 
or light and shadow, form or expression, nature or idea; and to ¿his style I 
earnestly hope the artist will look, independent as it is of the whiskered fe- 
rocity of the German, the theatrical pedantry of the French, or the careless 
neglects of the portrait English. 

With the power of drawing, visible in this exhibition of cartoons, nothing 
need be feared ; and tbe great superiority of the British school in construc- 
tion and form, to the French school, as exhibited in the pupil of La Roche, 
is a singular feature. La Roche's pupil was brought over by a noble lord to 
floor the school. and the school has floored him ; the reason is, the British 
begin by the skeleton and construction, all over the country, and if they con- 
nue, no school on earth will aurpass them; and there is no knowing to what 
extent they will go, whilst the French, (Ingres and La Roche.) do not investi- 
gate construction till boys have got a relish for the brush, and then, anatomy 
and construction are tedinus things! Great hononr is due to the academy 
school, for all I praise are students, and if the present keeper does not permit 
himself to Le Germanized, every excellence may be expected still. There is 
one affectation, which must not be mistaken for a beanty—the ccmpetitors, 
who have been abroad, make a black line round their figures; before tracing 
for the wall this may be well, but the absurdity of doing such a horror, to 
show you know it is to be done, is conterptibl: and pedantic. God keep the 
British students till the cleventh hour from snch a detestable obstruction to 
rotundity, The desire people of fashion have far what is new, is a danger to 
be guarded against by the Commission; the chances are, if the plan of de- 
sign be not soon acttled, and the artists set properly to work, when the walls 
are ready, the whole may fall into the hands of young mcn, for the sake of 
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giving them a chance, as it is said, and the whole ihing become a ridicule 
from the most generous feelings. 1t cannot be too often repeated, that the ca- 
prices of the cliques of fashion. who have regularly, with the kindest inten- 
tions. flattered and entrapped, deserted and ruined, a succession of generous 
youths, who believed all they were told, till poverty undeceived them, shonld 
not be permitted to gain ground, in the dignity ol public patronage, 
for nothing will be the result, but crude experiments withont hope, and 
futile consequences without genius ; the government finding the public money 
wasted in vain, will become hopeless of raising art, or improving the people, 
and that honourable memhers may be no longer annoyed, will hurry the 
affair into the hands of some hasty decorator, who glad of a job will do it 
cheap, and render Briton again the bye word of some future Winkleman, or 
some future Du Bos, and agea will again pass without such another moment. 
Hexsy Arnor. 


Here my dear friend left of; and 1 must add, what 1 am sure every reader 
will agree to.—Gad keep us from such a misery. If] find any more papers 
of my late dear friend, Mr. Editor, 1 will regularly forward them, and beg 
io say lam. 

Aanor’s Exxct TOR. 


P.S. I am quite sure if anyth:ng goes wrong in the commission, } shall 
be honoured by a visit from Ardor's ghost, from which Heaven defend me. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 


March 21.—The Presrpent in the Chair. 


* Deseripiion of the Blast Furnaces and of the Barrow used for füling 
the Charges of Mine and Coke into them, at the Bulterley iron- Works, Der. 
byshire.” By S. C. Kreeft, Grad. Inst. C. E. 


The three smelting furnaces described in this communication are sitnated 
at Butterley, in Derbyshire; and three others, beionging to the same pro- 
prietors, exist at Codnor Park Forge, about 2! miles distant, where their 
produce is converted into malleable iron. 

In the internal form or dimensions of these furnaces there is not any pe- 
coliarity; the diameter over the hearth is 4 feet, over the boshes 15 feet, 
and at the charging-plate 8 feet—the total height heing 45 feet. 

The stacks, however, differ from the ordinary form in their external con- 
struction. The base of each is 40 feet square, battering inwards at au angle 
of 71° (3 inches to 1 foot); the quoin-stones and course work being laid at 
right-angles to the battering line, or at angle of 16° with the horizon. In- 
stead of the usual semicirenlar arches over the tuyeres, pointed Egyptian 
arches are substitnted, and an open vertical joint or separation in the ma- 
soury is left from the apex of the arch up to the top of the stack on all 
the four sides, This is done for the purpose of obviating the evils generally 
arising from the expansion and contraction of the stack in heating and 
cooling, from which the keystone of the semicircular arch usually falls, and 
the work cracks all aronnd. With the pointed arch, the vertical joint in 
the masonry merely opens from the heat, and in contracting resumes its 
former position, without any injury to the other joints of the masonry or 
deranging any of the archstones. The stacks are confined in the usual 
manner by wrought-iron braces, 2 inches diameter, built into the walls, with 
washer-plates and cotters at the extremities. 

The mode of filling or supplyiug the materials into the furnace is particu- 
larly described: it is by means of a circular barrow of wrought iron, running 
on four whecls, the shafts by which it is guided, being so arranged as to 
form a steel-yard balance for weighing the contents of the barrow; the 
bottom is conical, and is capable of being raised or lowered by a rack and 
pinion, which is worked by a rod placed betwecn the shafts, so that when 
the workman has pushed the harrow over the furnace-month, he can, hy 
turning a handle, lower the conical bottom and distribute the materials 
equally around the interior periphery of the furnace. This regularity in 
depositing the materials is of importance to the good working of a furuace, 
and wonld alone render the barrow an improvement on the ordinary mode of 
filling, but it is also fonnd to be more economical in every respect. 

The charge for good forge pig-iron is— 


Coal - = is ar 2n 9 cwt. 
Argillaceous iron ore from the coal measures IKON en 
Calcareous ore from the Peak of Derbyshire S pe 
Limestone 3 


Four aud a quarter charges produce 1 ton of iron, or 38 cwt. of coal to ! 
ton of iron. 

Tbe average produce of each furnace is from 90 tons to 120 tons per 
week, 


278 


The average results of yield of the furnaces may be taken thus:— 


For the Years .. ..* 1839. 1840. 
Tons. cwt. qr.| Tons. cwt. qr. 
Calcined mine used 18,484 7 23] 19521 19 2 
Peak ore used «wwe «.. e at 66 676 16 0 
Average mine used per ton of iron 2 OOO 2:66 0 0 
Limestone used 6794 15 3j 669 0 1 
Average limestone per ton of iron Ago 0 sS 0500 
Average quantity of coals per ton i Ep es Tos a e 
of iron, No. of charges 5°26, or M 
Coal to blast engine de den c em 9 0 73 
„ to heating blast Bv 58 25-0 5 0 5i 
» to calcine mine 56 ot 40=0 8 0 m 
Tons 34703 9 3 6 
————— 
6822 5 0 7,630 3 


| Quantity of metal made 
| 


Three of the furnaces are blown with air, heated to about 680^ Fahren- 
heit. 

The engine has a blowing cylinder of $0 inches diameter, with 8-feet 
stroke, discharging 558 cubic feet of atmospheric air at each stroke, under a 
pressure of 31b. per square inch, or about 7800 cubic feet per minute; the 
diameters of the nozzles of the blast-pipes vary from 2} to 3 inches, ac- 
cording to circumstances. 

The principal dimensions of the furnaces are given, and the communica- 
tion is illustrated by two drawings of the furnace and the barrow, in plan 
and elevation, with details of construction. 


AuTOMATON BALANCE FOR WricnHiNG Coin. 


** Description of the Automaton Balance for weighing Coins, invented by 
William Cotton, Esq., Governor of the Dank of England." By Thomas 
Oldham, Assoc. Iust. C. E. 


The paper first gives a brief notice of a portion of the bullion transactions 
of the Bank of Eugland, in order to explain the difficulties which led to the 
invention of the machine. The new coinage first arrives at the Bank from 
the Mint in what are called “journies,” a single journey weighing 15 1b., 
and containing 701 sovercigns. The officcrs of the Mint are allowed 12 
grains plus in every pound-weight of metal, for the irregularities incidental 
to working it into coin, but they usually work to within half that allowance, 
wh:ch is technically called “ the remedy." 

There have been coined for the Bank lately 8,000,000 of sovereigns, and 
the greatest variation from the weight allowed was only 60 grains, or oue- 
tkird of the remedy : each sovereign should contain a portion of this remedy, 
io allow for wear in public use, and this extraordinary subdivision of the 
metal is invariably ohtained. The usual delivery of new coinage at the Bank 
contains 100 journies, whicb is counted by weight only—that is, 200 sove- 
rcigns are counted into one scale, and the rest of the delivery is weighed in 
parcels which balance these 200, and this is all the counting the new coinage 
receives. The regularity and precision of the mauipulations at the Mint 
obviate the necessity of any further examination, either as regards the gross 
amount or the weight of an individual piece. 

When the currency returus to the Bank from the public it becomes neces- 
sary to ascertain if it has been reduced below the standard weight, and this 
imposes an arduous duty on the officers of the Bank. The amount of gold 
paid daily over the Baok-counter varies considerably, but 30,000 may be 
taken as a rough average, and hence arises a tedious, irksome, and expensive 
process in weighing so large a number of pieces singly and io quick succes- 
sion, separating, at the same time, the light from the standard coin. 

The mode of weighing coins by hand requires much dexterity, practice, 
and attention; but, in spite of all these, errors were inevitable, and it was 
to obviate these that the machine was invented by Mr. Cotton, the Governor 
of the Bauk of England: it was constructed from his plans, by Mr. Napier, 
(of York Road, Lambeth,) and is thus described :—1ts exterior presents a 
plain brass case, with a small hopper tube on the top plate, about 4$ inches 
from which there is an opening iu the top plate. ln this openiug is seea a 
platform in the form of a quadraut. This platform is suspended abuve one 
cnd of the beam, and is to receive the coin to be weighed. On one side of 
the case is a till—to receive the sovereigns as they are weighed—partitioned 
so that one division is left for standard coin, and the other for such as are 
light. There is a sliding door to each division, for removing the coins at 
pleasure. The machine may be worked like a clock, with a weight, or by 
any simple application of power. 
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Its visible action is as follows :— The hopper being filled with gold, upon 
setting the machine in motion, it immediately places a sovereign on the little 
platform which serves, as already stated, in place of a scale-pan, and if it is 
of standard weight, a small tongue comes rapidly forward and pushes the 
sovereign into that side of the till allotted to such coin; if light, another, 
and similar tongue to the first, pushes the sovereign into the other side of 
the till. The action of these tongues is at right angles to each other. 
While a sovereign is being weighed, a succeeding one is on its way from the 
hopper to the platform, and the moment the preceding sovereign is disposed 
of, according to its value, another is placed iu its stead. To keep the bopper 
supplied with gold, and remove it from the till as it is filled, is all the at- 
tendance necessary. 

The more minute parts of the mechanical arrangement of the machioe, 
such as the fulcrum, the forceps, &c., are described io detail, and the fol- 
lowing statement by Mr. Miller is given, as a comparison with the old 
method of weighiog:—'' With the bullion-scales 4000 may be stated as the 
number a person can weigh in six hours. As the sovereigns now tendered 
at the Bank-couater are most of them new, the scale dips quickly in weigh- 
ing, and one person can weigh 5000 in six hours; but a short time ago, 
before the issue of the new coinage, the same person could only weigh 3000, 
as it took a longer time for the scales to indicate. The bnllion-scales cannot 
indicate nearer than 435ths of a grain at the above rate. The machine is 
perfectly free from the sources of error to which the scales are subject, and 
weighs as quickly, whether sovereigns are new and of full weight, or old and 
donhtful; it can weigh 10,000 iu six hours, and divide coin varying only 
sth of a grain." 

The paper is illustrated by two drawings of the internal arraugement of 
the machine, and a model showing the action of the tongues and platform. 


Remarks.—Mr. Oldham exhibited the automaton balance at work weighing 
coin; and after describing, with the aid of a diagram and model, the action 
of some of the more delicate parts of the machine, he observed that in 
seekiug to obtain extraordinary performances by machinery, mechanical pro- 
priety of construction was too often overlooked, and premature deterioration 
in the action of many parts was the result. The automaton halance was 
peculiarly worthy of notice from the judgment exercised in its relative pro- 
portious, as was proved by the fact that, after being at work for several 
months, it had become more delicate in detecting slight variations between 
standard and light coin than wheu it was first constructed. — Mr. Cotton's 
object in this inveution should be well understood. Public conveuience de- 
manded great accuracy in weighing the currency; by the ordinary mode of 
weighing gold with the bulliou scales—althongh it was due to the bank- 
tellers to state, that they gave the utmost attention to their monotonous 
duty—it was nearly impossible to guard against the various difficulties de- 
tailed in the paper. The injury sustained by the optic nerve, from constantly 
watching the indicator of the scales, was a serious inconvenience to the ope- 
rative, which, coupled with the incidental sources of error referred to, cre- 
ated cven greater alscnce of delicacy than the paper stated. Errors to the 
amount of one-third or even half a grain were not unfrequent. By the 
“automaton balance,” the number weighed in a given time was increased, 
and undeviating accuracy obtained. The delicacy of the instrument was 
such, that from 30 to 35 coins per minute could be passed through the 
machine, detecting a difference of only 2, of a grain. lt should be men- 
tioned that much greater delicacy could be accomplished, that is, to the 
sicith of a grain, but not at the same rate; because it would be understood 
that a slow action of the heam was necessary for very small variations, and 
that must regulate the speed of working ; but such delicacy was beyond all 
useful purposes in those transactions which it was intended to improve. 


Mr. Cotton said that his attentioo bad heen attracted tu the point by the 
inconveniences to which the “tellers” were subjected in weighing gold for 
the public: with balances so delicately constructed as the bullion scales, the 
agitation of the air hy the sudden opening of a door, or even by the breath- 
ing of those around, sufficed to cause errors. It was possible, also, by pres- 
sing the fulcrum against the bridle, to produce such a degree of friction as 
materially to interfere with accuracy; and the tellers confessed, that after 
weighing two or three thousard coins the sight was injured, and they no 
longer observed with the same degree of correctness. lle therefore ima- 
gined that a machine might be contrived, which being defended from ex- 
ternal influence, might weigh coius as fast as by hand, and within one-fourth 
of a grain; but he certainly did not contemplate attaining such perfection 
as the machine now possessed. His first idea was, that the light coins 
should be taken off by a forceps, and that those of average weight should be 
pushed off by the succeeding ones; but it was found, that the slightest in- 
accuracy in the milled edges sufficed to give them a wrong direction: there- 
fore, when he made the first rough sketch, and consulted with his friend, 
the late Mr. Ewart, he recommended that Mr. Napier, of York Road, Lam- 
beth, should be employed to make the machine, and to him was due the 
suggestion of the two alternately advancing tongues, as well as several other 
arrangements of the machinery, which he bad so successfully constructed. 
When the first machine was tried, out of 1000 sovereigns, 160 were found 
to be light. They were given to a teller to be verified, and he returned 
several of them as being of the proper weight; but upon again weighing 
them more carefully, the result given by the machine was found to be correct. 
As an instauce of how many circumstances should be taken into consideratiou 
in delicate machines, he might mention that, after being used for a time, the 


machine varied ia its results, and on examination it was discovered that the 
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end of the lever, which traversed the pendant, had become magnetic, and 
thus affected the balance. An ivory end was substituted, and ever since 
that period its acenracy had beeo maintained. 


Mr. W. Miller observed, that the efficiency of any scales must he detcr- 
mined, in a great degree, by the fineness of the edge of the fulcrum of the 
beam; and it would be easily imagined that the friction, to which the edge 
in a pair of bullion scales was subjected whilst weighing five or six thousand 
sovereigns per day, must soon impair its delicacy, and consequently the efti- 
ciency of the whole apparatus: for, whether the sovereigus were light or 
heavy, the beam must turn npon its fulcrum. — Such was not the case with 
Mr. Cotton's machine: its beam did not act at all, unless a light sovereign 
was placed upon the platform; so that among 1000 sovereigns, if only 100 
were light, the beam of the machine would only move 100 times, while that 
of the ordinary scales would oscillate 100 times. An immense advantage 
was thus given to the machine in point of durability. All weighing was but 
an approach to correctness, and the nearest point to which the best kind of 
common scales were sensible, might be stated as -fy of a grain, and one- 
fourth of a grain would hardly cover their errors; but the machine was 
sensible to -ory of a grain, and ;35 would fully cover its errors, which were 
not a twentieth part so numerous as those of the scales. 


Wootten FACTORY ror Turkey. 


Mr. Fairbairn exhibited a model, showing the plans, sections, and archi- 
tectural elevation of a Woollea Factory, ta be constructed of cast and 
wrought iron, near the town of lzmet (Turkey), for the Sublime Porte. 

Mr. Fairbairn said that, in 1839, he visited Constantinople under the in- 
structions of the late Sultan Mahomed, and reported upon nearly all the 
government works. Their extension was checked by the death of that 
prince, but the present Sultan was disposed to carry them into effect, and 
hy his orders Mr. Ohanes Dadian had arrived in England, in furtherance 
of the plans for ameliorating the state of the Turkish community by intro- 
ducing useful arts and mannfactures, in which he was aided by his Excel- 
lency Ali Effendi, the ambassador to the court of England, and the cansul- 
general, Mr. Edward Zohrab. Almost all the houses. and many of the 
public buildings, in Turkey, being constructed of timber, destructive 
tires were frequent. In many parts of the country the common building 
materials were expensive; iron had therefore been resorted to for construc- 
tion, and Mr. Fairbairn had already sent over an iron house for a corn-mill, 
50 feet long, 25 feet wide, of three stories in height, and with an iron roof. 
It was finished in 1840, and erected at Constantinople in the succecding 
year. The success of this attempt induced a second order, which was for 
an extensive woollen factory, to be composed entirely of cast iron plates, 
the interior being formed throughont of brick arches, upon cast-iron columns 
and bearers, with an iron roof. lle then described in detail the constrnction 
of the different parts of the building, and the machinery, which would be 
driven by a fall of water of 25 feet in height, of the computed average 
power of 180 horses. Several ingenious devices were described for pre- 
venting any objectionable effects from the high conducting power of the 
metal. The piers between the windows were hollow, so as to admit a cur- 
rent of air through during the hot season; and the iron roofs were 50 ar- 
ranged as to have beneath them a coating of plaster, to serve as a non-con- 
ducting substance. The two principal roams were described to be 272 feet 
long, 40 feet wide, and 20 feet high; and 280 feet long, 20 feet wide, and 
20 feet high: with a great number of other rooms, for the several pro- 
cesses in the manufacture of coarse woollen cloths, for the counting-houses 
and departments of the directors, and for the reception of the sultan, &c. 
The area of the inclosed surface, including the court-yard and bnildings, was 
nearly 3 acres, or 110,621 square feet, 

The floor surface in the basement rooms — 16,480 square feet. 
the upper rooms = 54,616 square feet. 


Ditto in 


March 28.—The Presinesr in the Chair. 
Cast AND MALLEABLE lRON. 


ae Experiments upon Cast and Malleable Iron, at the Milton Iron Works, 
Yorkshire, in February, 1843.” By David Mushet, Assoc, Inst. C. E. 


The blast furnaces at Milton had been for a long period worked with 
heated air, generally under a pressure of 31b. per square inch, and each with 
two nozzles on the blast-pipes of 2} inches and 2.% inches in diameter. 
The apparatus requiring to be renewed, a quantity of iron was made hy 
cold-blast, which, as the materials or other circumstances of manufacture 
were not in any way changed, offered an opportunity of testing the relative 
strength of the two sorts of iron, of which Messrs. Graham and Co., the 
proprietors, took advantage, and secured the assistance of Mr. Mushet to 
conduct the experiments. A strong wooden frame was erected, upon which 
were fixed iron supports at 4 feet 6 inches apart, for sustaining the bars to 
be proved. A bar of iron planed perfectly true, with a dove-tailed groove 
and a graduated brass scale in it, was used for ascertaining the deflection. 
The bars to be experimented upon were all cast alike, 5 feet long and 1 inch 
square, and cooled with equal precaution. The results are given iu a series 
of tables, of which the following are the average resnlts :— 
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: Spe- |Break-| De- 
s | No. of f A : | 
= à : cific | ing flection) lm- | 
& ul Kaalit yarian Gra- |weight| in | pact, ! 
| | vity. | in lb. |inches. 
pue — Lm. 
| | | 
No. 4. Cold.blast iron re- 
Í " melted in the cupola, z E T 27 
l LS mottled or approaching eps eoe pede vut 
l tonwbite e 
| | | (Same iron re-melted iu 
the cupola with an in- | | - 
2 2 *05 435 . 
| 5 "E creased quantity of coke f | ‘ pos | 135.109 1 
| produced gray iron . | 
| No. 3. llot-blast iron re- 1 | 415 |. « ES e 
2 um 1 melted in the cupola P 912 $20 i 
Nos. 3 and 4. Hot-blast 
t 13 iron re-melted in an air- >| 7:107 | 6104 {1532 | 940 
\ furnace with coal . . 
T No. 1. llot-blast iron cast || ^5,» ers 
s 1 1 from the blast furnace i 012) a e 
| 6 12 | No.3. Ditto ditto 1:046 | 439 | 1°43 630 


The result of these tables are examined, and among the deductions 
drawn from them are—that the Milton cold-blast iron is rather deficient in 
strength; that the hot-blast iron is stronger thao cold-blast, when re-inelted 
in a enpola with coke; that hot-blast iron from the furnace is equal in 
strength to the average of the two sets of specimens of cold-hlast re-melted 
in the cupola; that the No. 3 iron from the blast furnace is nnt stronger 
than No. l quality. The general results show, not only the superiority of 
the Milton hot-blast iron over that made by cold-blast, at the same furnaces, 
but over that of a very large number of works, as shown by the following 
comparative table taken from Mr. Fairbairn'a report in 1838 :— 


Ib. 
Milton, hot-blast iron, No. 3 Air furnace 6101 
Ditto, hot-blast » 9 Cupola 520 
Ponkey, cold-blast ,, 3 58] 
Bute, ditto wok 49) 
Windmill End, ditto ry 2 489 
Old Park, ditto 2 4853 
Lowmoor, ditto wv 472 
Buffery, ditto ay 463 
Brimbo, ditto p o£ 459 
Oldherry, ditto o 2 455 
Adelphi, ditto 552 149 
Blaina, ditto 13 448 
Devon, ditto "E 418 
Frood, ditto 5» 2 447 
Milton, ditto » 4 438i 
Elsecar, ditto » 2 427 


The wastc in re-mclting the hot-blast iroa was under 2 per cent. 


Cwt. qrs. Ib. 
There was charged in the cupola, No. 3, pig-iron > 8 20 1 0 
Pigs and scraps obtained 5 - : 5 4 = 19a 


) M 


The results of the experiments upon malleable iron made from hot-blast 
pig, and plate, show extreme ductility, when subjected to hlows of a ham- 
mer 24]b. weight, of which one example will suffice. A holt 2} inches di- 
ameter, puddled from refined metal, notched half round to the depth of 
one-eighth of an inch, required 120 blows to break it. 


Remarks.—Mr. Cottam remarked, that the paper would have been more 
satisfactory, if it had stated more particularly the progressive additions of 
the weights, the intervals of loading, and the length of the periods during 
which the bars remained loaded. lle had found that when a beam was near 
the point of fracture, if the weights were added quickly, it would apparently 
bear more, than if 2 certain time was suffered to elapse between their appli- 
cation. llis practice in experimenting was to make small additions of 
weight, nt given intervals, which might be increased in length toward the 
point of fracture; more correct results were thus obtained. 


Mr. Lowe helieved, that in making iron, the main consideration after se- 
lecting good materials, was to proportion them according to the hygrometiic 
state of the atmosphere. lt was well known that better iron was made in 
frosty weather than in damp warm weather; and he was convinced that the 
more air was deprived of its moisture, the better would be the cffect. 


Mr. Paikes observed, that the experiments on the strength of the wrought- 
iron bars could scarcely be reccived as conclusive, as the power employed 
had becn variable and ill-defined. If a given weight had beeu allowed to 
drop from a ecrtain height, and the incisions in the bars had been made with 
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precision by a machine, the power required te produce fracture could have 
been easily calculated, as regarded the impact. 


Mr. Farey observed, that notwithstanding the difference between ihe 
results recorded in the paper. and those arrived at by Messrs. Fairbarin and 
Hodgkinsen, he was inclined to place confidence in them om account of 
Mr. Mushet's known accuracy as an observer. He thought that tbe disre- 
pute into which hot-blast iron had fallen was unmerited, that it was occa- 
sioned by want of care, and the use of inferior materials in the manufacture. 
He considered Mr. Neilson's invention a most important improvement in 
metallurgic operations, but it had been abused because, by its means, ores 
which were formerly difficult of reduction, and therefore thrown aside, had 
since been economically fused, without due regard to their chemical 
constitution, and the metal prodnced was variable in quality and some- 
times deficient in strength. Nevertheless, Mr. Mushet's experiments showed 
that when proper care was exercised in the selection of the materials, and 
in the working of the furnace, the Milton hot.blast iron, when re-melted 
in the air-furnace, attained the high breaking weight of 610ilbs., which 
was greater than that of the best specimens of cold hlast iron. Mr. Farey 
then described at length the chemical combinations which occurred in the 
blast furnace. The general result was, that the use of hot-blast accelerated 
the process af separating the oxygen from the ore, and of replacing it by 
carbon, rendering alse the subsequent fusion more rapid and complete. 
A great advantage was obtained by avoiding the cooling effect, which was 
formerly produced by the introduction of a quantity of cold air under pres- 
sure: the peint of fusion was higher up in the furnace, and the quality of 
ihe metal, when it fell into the hearth, was not injured by being blown 
upon, as it was protected by the covering of liquid slag at a high tempera- 
ture which descended upon it. The deoxydation and absorption of carbon 
being facilitated, the metal contained a rednndancy of carbon, notwithstand- 
ing a less quantity of fuel was consumed. It was probable that the want of 
strength sometimes observed might arise from the imperfect amalgamation of 
the carbon with the metal, and this would account for the strength being 
increased by re-melting, particularly ia the air furnace, wherein the process 
was more gradual than inthe cupola. This gradnal process was not desirable 
for cold-blast iron, in which the carhon was already well distributed; there- 
fore in almost all foundries. the air furnaces had been replaced by cupolas, 
as in the latter the iron was melted much more rapidly. When the use of 
hot-blast was first proposed, it was suppesed that it could not answer, be- 
cause iu all furnaces, better iron was geverally made iu the winter than in 
the summer. This was a fallacy which ought not to have licen entertained, 
as it was well koown that the good working arose from the dryness of the 
air in the winter, on which account the water-regulators for the cold-blast 
were generally abandoned, and large dry rescrvoirs, with or without floating 
piston regulators, were crectcd in their stead. 


Mr. Field corroborated Mr. Farey’s statement of the iron, when re-mclted 
in an air furnace, becoming hard and brittle. He had in consequence aban- 
honed their use, and made even the heavicst castings from cupolas. He at- 
tributed the deterioration of the iron to the slowness of the pracess of 
melting in the air furnace. Te had found the No. 1 hot-blast pig-iron too 
rich and weak for gencral purposes; the No. 3 generally possessed the 
grcatest strength. 

Mr, Rennie, in answer to a question pnt by Mr. Farey, said, that 
in his experiments, the transverse strength was 750 lbs.; and when 
the bearings were 3 fcet apart, the strength was 8971bs., with speci- 
mens of good quality. Te believed that in some experiments on iron made 
with anthracite. published by Mr. Mushet in 1836, the cold-blast iron was 
shown to be from 16 to 27 per cent. stronger than that made by the hot- 
blast process. This might have arisen from peculiar circumstances, as Mr. 
Crane, of Ynischedwyn, had shown him a pig of hot-blast iron, which had 
resisted upwards of a hundred blows of a sledge-hammer, while the ordinary 
cold-hlast pigs were generally broken by abont a dozen blows. From the 
diserepancy shown by the various expetiments, he was inclined to think that 
the knowledge of the real effects of heated air, in reducing metallic ores, 
was at present very limited. 

Mr. W. Brunton said that the only place where iron had been made with 
anthracite and cold-blast was at the Ystalyfera works, South Wales; and the 
report by Mr. Mushet, which had been alludcd to, was upon the iron made 
there, The black band iron-stone had recently been found at ihe Beaufort 
iron-works, South Wales; and as the furnaces were now blown with beatcd 
air, a large quantity of good soft iron was produced. Tbat mine had heen 
tried in the raw state, but the result had, he believed, been doubtful. 


Mr. Davison submitted that the want of strength, which was complained 
of in tne hot-blast iron, might in some degree arise from the usc of raw coal 
instead of coke in the blast furnace, as the sulphur and other deleterious 
matters, which were formerly got rid of in the process af coking, were now 
introduced to the furnace, and probably combined with the iron. 

Mr. Vignoles agreed with Mr. Lowe, that the hygrometrie siste of the 
atmosphere had much influence on the quality of the iron produced. It was 
found in India that even with the rich hematite ores and charcoal, which 
were solely used by the native workers of metal, good iron could not be 
made when the air was charged with moisture; but that during tbe hot dry 
winds the best metal was produced. 


4 Phil. Trans. 1818, p. 133. 
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Mr. Carpmeel said, that during a recent visit to the Ystalyfera iron-works. 
he had tried some experiments on the strength of the iron then being made, 
The bars were 1 inch square, placed upon hearings 4 feet 6 inches apart, 
and were carefully and gradually weighted, the deflection being ascertained 
by an apparatus fer the purpose. 

No. 1 specimen, loaded with 588 1bs., deflected 14 inch, and sprung back 
when unloaded without any permanent set. The weights were replaced 
and additions made up to 690 lbs., at which point it broke. 

No. 2 specimen, with 660 tbs., deflected 13 inch; with 718 lbs. it deflected 
li inch, and broke with 742 lbs. 

No. 3 specimen, with 578 lbs. deflected 1,4, inch; with 634 lbs. it 
deflected 155. inch, and broke with 774 lbs. 

At the Yuischedwyn works, where hot.blast and anthracite were used for 
smelting the ore, the pig iron exhibited greater strength than amy Scotch 
iron that he had ever seen. It appeared to him that, iu the Scotch iron- 
works, the object was io produce a large quantity of metal withont due regard 
to its quality. 


* 


Mr. Parkes remarked, with reference to the experiments upon wrought 
iron, that the test hy blows of a hammer was not sufficiently substantive to 
be received as authority for the actual strength of iron: it frequently oc- 
curred in practice that bar iron, which, when tried by breaking on an anvil, 
exhibited brittleness after being forged by a smith, had proved tough and 
good. Neither did he conceive that the capability of a beam to sustain a 
given weight suspended from its centre was a proof of its fitness for resisting 
impact,torsion, and othcr strains to which machinery was subjected. On 
these grounds he did not receive the experiments either of Mr. Fairbarn or 
Mr. Mushet as satisfactory, or as true indications of the absolute strength of 
ihe.iron. A mode of testing should be introduced, which would show 
whether the improvements in making iron affected the quality of the metal 
produced, or whether they were restricted tu charges in the method of man- 
nfacturing. 


Mr. Farey remarked that, in Mr. Fairbairn’s experiments, the deflection 
had been carefully noted, and the power of resisting impact had been cal- 
culated by multiplying the breaking weight in pounds inte the ultimate 
deficction in inches. 


Mr. May regretted that, upon the subject of such impertauce as the manu- 
facture of cast iron and its capahilities, so little positive information was 
recorded. The field fer scientific inquiry was very extensive, and althengh 
many mcn of high attainments had entered upon it, at present the results 
were not satisfactory: this, he believed was only to he accounted for by the 
fact, that the habits of mathematical investigation of the experimenters, had 
lcd them te examine tbe theorctical rather than the practical part of the 
subject. His experience of Scotch hot-blast iron, induced him to declare it 
deficient in strength and tenacity, but it did not follow that all hot-blast 
iron should be bad; on the contrary, he believed the process to be a great 
step in metallurgical scicnce, from which important results would be ob- 
tained; but it had unfortunately afforded an opportunity for working up 
inferior materials, te the manifest detriment of the founder and the engi- 
neer. If, however, at present such was the result, it was to be heped that 
the attention of manufacturers being directed to the point, an amelioration 
would he speedily introduced, and te this the discussion by the members of 
the institution might matcrially contribute, and thus a great benefit would 
be conferred on the mechanical world. 


Mr. Mackain objected to the condemnation of Scotch hot-blast iron, as he 
had found much of it fit for general purposes, although it was not so strong 
as that made with cold-hlast. 


Mr. Ransome corrohorated Mr. May's opioion of Scotch iron. lt was so 
weak that the pigs frequently broke in unloading; it was necessary to mix a 
large quantity of old iron with it, in order to givc the castings for machinery 
the requisite amount of strength. 

Mr. Nasmyth bad used great quantities of Scotch iron, both for large and 
small castings, and could not rely upon it for machinery : it was deficient in 
strength, and the contraction of the metal in cooling was so great as to 
cause frequent losses to the founders who employed it. Indeed he conceived 
that nothing hut the lowness of its price had caused it to be so extensively 
used; yet, in his opinion, this reduced commercial value marked its infe- 
rinrity for there must exist some good reason why hot-blast iron should only 
sell for 45s. to 50s. per ton, when cold.blast iron cost 80s. or 90s. He had 
for a long time used but little of it, and that only to mix with the harder 
qualities of iron. He did not attach much faith to experiments tried upon 
bars of such small dimensions, and merely by suspending weights to them. 
le was of opinion that the masses of iron should be of larger dimensions, 
and that they should be tried under similar circumstances to those under 
which they were intended to be used. 

Mr. Davison said, that some years since, the framing for supporting one of 
the large vats at Messrs. Truman and Co.’s brewery, weighing 100 tons 
when full, had been cast of®cold-blast Welsh iron, and had stood well 
to the present time; but that of a precisely similar set nf castings made from 
Scotch iron, two girders had broken the first time the vat was filled. 


Mr. Field stated that the high character which had been obtained by the 
guns from the Carron Foundry was to be, in a great measure, attributed ta 
the care with which the iron employed was selected and mixed. A simple 
method was in use there for ascertaining the comparative strength of dif- 
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ferent qualities of iron, and had been found perfectly satisfactory for 
practical purposes. A wrought iron bar. 1 inch square, was bent into a 
deeply indented serpentine or zig-zag figure, having three or four bends, 
each end of the har terminating in an eye. This was used as a pattern, 
from which several serpentines were cast at each running of the blast 
furnace; they were suspended by the upper eye, and a scale heing attached 
to the lower one, weights were gradually added until the castings broke. 
Such a figure was fractured with very little weight, and the method did nnt 
afford any test of the actual strength of the metal; but it was simple, and as 
the foundrymen could conduct the experiment, it enabled a correct opinion 
io be formed of the comparative strength of the different kinds of iron 
under trial, and to make the nccessary mixture. The system was used in 
his foundry whenever new kinds of iron were purchased, and he obtained 
good results from it. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


June 26, 1843.—Mr. Britton gave an essay on the fine Anglo-Norman 
Porch to Malmsbury Abbey Church, which was illustrated by several draw- 
ings. He also referred to, and made incidental remarks on several other 
Christian porches, comparing and contrasting them with the famed Grecian 
and Roman Porticos of Pagan arcbitecture. The subject afforded scope for 
interesting criticism, and was well calculated for a large auditory of young 
architects. We fully agree with our veteran antiquary in reprobating the 
absurd and tasteless practice of copying and applyiug, or rather misapplying, 
the portico of a Greek or Roman temple to a modern chapel, church, 
theatre, and common street house, when perhaps no other part of the 
building has a classical feature; and certainly the whole has no analogy, 
either in purpose, scenery, or association to ancient eastern edifices. It would 
be as congruous and correct to place the counsel’s, or bishup’s, wig on the 
sconce of the chimney-sweep or dustman; on the contrary, the porch can 
be applied with harmony and propriety to almost every variety of huilding— 
from the church to the workhouse, from the palace to the cottage. Mr. 
Brittoo exemplified this very forcibly, and justly, by referring to many diver- 
sified examples in England, and also commented on the great varieties of 
edifice which the monastic architects of the middle ages designed and 
erected for the use of their contemporaries, and for the admiration of their 
descendants. The following were particularly noticed :—those attached to 
the cathedrals of Salisbury, Wells, Ely, Peterborough, Lincoln, Gloucester, 
Hereford, &c.; also to many in parish churches and chapels, particularly to 
the unique and extraordinary double porch on the north side of Redcliffe 
church, and to those of Taunton, Grantham, St. Mary’s at Bury, Bishop’s 
Cleve, King’s College chapel, &c. Mis illustrations and comments were, 
however, more immediately directed to the north Porch of Malmshury Abbey 
church ia Wiltshire, which he has partly illustrated and deseribed in his 
** Architectural Antiquities, vols. I. and V., and also in his ‘Dictionary of the 
Architecture of the Middle Ages." We quote part of the description of this 
bold and highly adorned architectura] appendage to a church, which must 
have been originally. when in a perfect state, one of the finest and most im- 
pressive Anglo-Norman edifices in the country. 

* The door-way, with the whole of the porch, may he referred to and con- 
sidered as constituting the finest specimen of Anglo-Norman arclitecturc in 
England. I believe it is unparalleled in arrangement, in elaborate sculp- 
tured details. and in its whole design. A large receding archway, with a 
series of eight mouldings, which extend from the base on one side to the 
base on the opposite side, are all covered with sculptured enrichments of 
varied design. Some of the patterns resemble those in Greek architec- 
ture and on vases. They are scroll, diamond, and oval-shaped frames, in- 
closing groups of human figures, animals, &c., intended to delineate passages 
from the bible and the testament. A label, or hood moulding, with 
serpent's heads at each extremity, encircle the arch. Within this archway is 
a large square room, or vestibule, having a stone seat at each side, with 
columns attached to the walls; a series of arcades, two compartments of 
bold alto-relievi, representing the twelve apostles, seated on two benches, 
and two figures appareatly flying over their heads. The ceiling was vaulted 
and ribbed; and, opening to the church there was a smaller doorway, with a 
profusion of sculptured ornaments, and a basso-relievo of the Deity, or the 
Saviour, with incensing angels on the lintel. On the right, or eastern side, of 
this doorway was a piscina, and above the ceiling was a room, with a fire- 
place, for a monk or porter, who had charge of the church.” 


July 10.—This evening was oecupied by reading the Prize Essay, ‘ Are 
Synchronism and Uniformity of Style essential to Beauty and Propriety in 
Architecture,” by Mr. Chamberlain, for which the medal of the Institute 
was awarded. 

On Monday evening, the 24th July, the session closed, with a full at- 
tendance of members and visitors. Mr. Donaldson read a paper on the 
domestic architecture of the Belgian cities, illustrated by numerous draw- 
ings, displaying the peculiarities of the street buildings of Flanders during 
the middle ages, as compared with our own. The more general use of 
stone and brick in the Belgian houses of this class forms one striking con- 
trast with those of England in which timber was, with few exceptions, the 
principal material. 
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Mr. Maugham explained Mr. Payne’s patent process of saturating timber 
with sulphate of lime for preserving it from dry rot. 

Mr. Tite, V. P., who occupied the chair, closed the session with some 
observations on the progress and prospects of the Institute, and on the 
state of architecture as an art, on which he took occasion to make some 
remarks on the present tendency to an abuse of the Gothic style. 


ORNAMENTAL GLASS. 


Charles Robert Ayers, of John Strect, Berkeley Square, architect, has ob- 
tained a patent for improvements in ornamenting and colouring glass, earth- 
enware, porcelain, and meta!s.—Patent dated July 23,1842. Specification 
enrolled Jannary 23, 1243.—If the surface of the glass, earthenware, &c., is 
to he covered with a plain ground, it is first to be coated with some adhe- 
sive substance, such as essence of lavender. A piece of net, or other thin 
tissue, is thea laid over the article, which is to be dusted over with the 
colouring matter in the state of fine powder. The colouring matter, passing 
through the holes of the tissue, attaches itself to the adhesive coating. The 
tissue is then to be removed, and the article submitted to the action of the 
fire, taking care, in the case of metals, not to bring them to a red heat, as 
the colour is more easily fixed thereon than on earthenware, porcelain, &c. 
When the articles are to be ornamented with figures, &c., they are first 
coated with the adhesive suhstance, and covered with net, or other tissue, as 
before. Stencil plates, made of paper or any other convenient substance, in 
which the figures have beeu cut out, are then laid above the tissue, and the 
colours dusted on; after which, without taking off the net, paper, &c., the 
goods are subjected to the firiag process. Another method of ornamenting 
such goods, described by the patentee, consists in having the figures cnt in 
blocks similar to woodcuts, which are covered with turpentine varaish, and 
impressed on the article to be ornamented, which is then dusted with the 
colour or colours, and fixed as ia ordinary cases. Claims —1. The patentee 
does not claim the application of colour to earthenware, &c., in a state of 
powder, but its application in a state of powder with uet or other tissue 
intervening. 2. The application of stencil plates, of various figures, as 
above described. 3. The impressing the figures or ornaments by means of 
blocks, and then dusting on the colour. 


WESTMINSTER BRIDGE. 


Letter from Mr. Barry to the SPEAKER, in answer to a Report of Messrs 
WALKER and BURGES, upon the proposed alterations. 


Srr—As Messrs. Walker and Burges have thought proper to print and 
publish a Letter, addressed to you as Chairman of the Commissioners of 
Westminster Bridge, relative to the suggestions I ventured to offer for the 
improvement of that bridge, in a Report which I made to the Fine Arts 
Commissioners, of the 22nd February last, I feel called upon to address to 
you a few observation, for the information of the Board over which you 
preside, chicfly with the view of removing several misconstructions which 
that letter is calculated to occasion. 

Westminstcr Bridge has long been considered extremely inconvenient, as 
well as unsightly, and, from its proximity to the new Houses of Parliament, 
is generally felt to have a most injurious effect upon the appearance of that 
building. As a remedy for these defects, the main objects to be attained 
are ohviously to lower the road-way, to increase the water-way and head- 
room under the arches, and to reduce the mass of the bridge to the greatest 
practicable extent. In order to accomplish these objects in the most efec- 
tual manner, it appcars to me to be necessary to rebuild the bridge; hut as 
the Commissioners were incurring a large outlay in securing and extending 
the foundations. 1 recommended in my report above alluded to, that the re- 
building should be confined to the superstructure. p 

Previously to noticing the several points of Messrs. W alker and Burges’ 
Letter, | would heg to observe, that the suggestions coataiaed in my report 
were offered merely as hints for the consideration of the Fine Arts Commis- 
sioners, and not as mature opinions founded upon a careful practical investi- 
gation with reference to execution, in which 1 stated most distinctly I did 
not wish to be engaged. I presumed that if the Fine Arts Commissiuuers 
deemed those suggestions worthy of attention, they would refer them to the 
Commissioners of the bridge, hy whom they would be duly considered, and, 
if approved, carried into effect by their own officers. 

I now proceed to notice the several observations of Messrs. Walker and 
Burges upon the suggestions contained in my report. With reference to 
those upon the relative properties of circular and pointed arches, and to the 
authorities which they quote in depreciation of the pointed arch as applied 
to bridge-building, I beg to state, that the hypothesis in which those au- 
thorities are said to concur, namely, that a pointed arch requires a greater 
pressure than a circular arch at the crown, is at direct variance with the 
opinion of Professor Moseley, of King's College, one of the highest autho- 
rities in such matters, who in a letter to me upon the subject states, '* that a 
pointed arch does not uecessarily require a great pressure, or indeed any 


! pressure; upon its crown, to prevent it from falling, and that the reasoning 
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upon which an opposite conclusion is founded in Messrs. Walker and Burges’ 
report is erroneous.” Both theory and practice confirm me in the opinion 
which I have advanced in my report, that a pointed arch reqnires less thick- 
ness at the crown than is usually considered vecessary for a cirenlar arch. 
As, however, it might possibly be inferred from the observations of Messrs. 
Walker and Burges that the arch which I have proposed is not stroog enough 
for its purpose, although they do not attempt to prove that such is the case, 
I have thought it right to enter into a careful investigation of its properties ; 
from which I am fnlly convinced, that I have not carried the principle which 
Į have advocated far cnough; and that, considering the insignificant span 
of even the largest of the proposed arches, it would be no great effort of 
engineering science io reduce the thickness of its crown to nearly one-half 
of what is proposed by Messrs. Walker and Burges; by which means the 
lowering of the road-way over the centre arch might be carried to the extent 
of 6 feet 6 inches, instead of 3 fect 6 inches, even without reducing the 
clear height of the centre arch as I have proposed ; if snch reduction were 
deemed to be an objection of any importance. In this opiaion l am con- 
firmed by the examples of numerous stone bridges both in this and other 
countries, and also by the judgment of several cminent engineers and mathc- 
maticians of the present day. 

With reference to the loss of water-way, which 1 stated was occasioned by 
the hauoches or spandrils of the present arches at high water, I onght per- 
laps to have explained that I referred to such portioa only of the water-way 
as is affected by those obstructions, which might, however, F think, have 
heen inferred: With regard to the removal of these obstructions, I do not 
agree with Messrs. Walker aod Burges in thinking that it would be unproduc- 
tive of any uscful effect upon the ‘currents and falls;" and I consider the 
arguments in snpport of their opinion to be fallacious. inasmuch as they are 
fonnded upon the assumed level of high water according to Trinity standard; 
whereas the present ordinary spring tides, as they must be well aware, risc 
considerahly above that level; on one extraordinary occasion recently as 
much as 3 feet 6 inches. That some practical good wonld he cffected in 
giving more head room for craft near to the piers, hy raising the springings 
of the arches according to my suggestion, Messrs. Walker and Burges admit ; 
and I conceive that this advantage alone onght to be a sufficient inducement 
to remove the present arches aod to substitute others of more convenient 
form; hut when it is considered that thc opportunity would be thercby af- 
forded of lowering the road-way to nearly double the extent proposed by 
Messrs. Walker and Burges, without producing the slighest injury to the na- 
vigation of the river, the advantage as regards the convenience of the publie 
is so much enhanced, that the propricty of rebuilding the superstrnctnre 
cannot, [ think, be doubtcd, With respect to my proposition of lowering 
the centre arch 18 inches, which it appears Messrs. Walkcr and Burges con- 
sider will he “rather a practical cvil,” as affecting the uavigation of the 
river, it is necessary that | should call your attention to the clear height of 
the middle openiogs of some of the bridges above Westminster Bridge, as 
they have done to those only which are below the bridge. While the clear 
height of the centre arch uf Westminster Bridge is 26 feet above Trinity 
standard of high water, thc centre opcuings of the modern bridges at Vaux- 
hall and llammersmith are of the respective heights of 23 fcet 4 inches, 
and 16 fect 1 inch, to say nothing of those of Battersea and Putney Bridges, 
which are much less, but which I admit are extremely inconvenient. As the 
largest steamers which pass up the river arc those which ply betwecn London 
Bridge and Richmond, and as their funnels arc jointed so as to allow of 
their of passing even under Putncy Bridge, the height of the centre opening 
of which is only 11 feet 2 inches above high water. it cannot he imagined 
that the lowering of the centre arch of Westminster Bridge to the cxtent 
which 1 have proposed, can really be an objection of any importance as rc- 
gards the navigation of the rivcr, while the grcat object that would be 
thereby gained by a farther depression of the road-way, to the eatcnt of Is 
inches, reducing its inclination to 1 in 10, instead of I in 24, as proposed by 
Messrs. Walker and Burges, would be of the greatest advantage to the trattic 
over the bridge, as well as to the effect of the new Houses of Parliament 
when viewcd from it; a point which T submit ought not to be disregarded. 

Messrs. Walker and Burges state in thcir letter, as an objection to the 
farm of arch which I have proposed, that the failure of une arch wonld 
cause the destruction of all the piers and arches; a cousideration which 
they say is not to be disregarded in a bridge, the picts of which have been 
so badly founded, that to support them has hceo n constant expease, and is 
at this moment a source of considerable anxiety; although they further 
state, that the works they have in hand, if as successful as hitherto, will 
render the piers much more sccure than they have ever been; they hope, 
perfectly so. The part of this objection which is fonnded upon the lateral 
turnst of arches, will apply with equal force to all arches of a segmental ur 
elliptical form, which are generally adopted in modern bridges, and even to 
semieirenlar arches, of the lateral thrust of which I will not atfect to sup- 
pose Messrs. Walker and Burges to be ignorant. although in the allusion 
which they make to Labclye’s opinion that subjcct, they leave it to be so 
inferred. With regard to the other part uf the objection, namely, the failure 
of the foundations, it may surely be assumed that Messrs. Walker aad Bnr- 
ges would not have recommended the very serious outlay which is now being 
incurred in sccuring them, if they conceived there was any risk whatever of 
their ultimate failnre; bnt if a possible failure is notwithstanding to be taken 
into consideration, can a more powerful argument be advanced in favonr of a 
new snperstructure, thao that the weight upon the piers might thereby be 
reduced at least one-third ? S 
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To Messrs. Walker aod Burges' design for a new superstructure I object, 
principally bccause it does not accomplish the main objects for which a new 
Ínperstrncture is, in my opinion, desirable, namely, the reduction of the mass 
so the bridge, and thc lowering of the road-way to the utmost practicable 
extent; neither does it afford any improvement whatever in respect of the 
navigation of the river; the accomplishment of which objects is, in my 
opiniou, of far greater importance, both for the sake of public convenience 
and architectural effect, than the style of architecture to be adopted. 

As to the principles which Messrs. Walker and Burges consider should 
govern the nature of a design for a hridge over the Thames in London, I en- 
tirely disagree with them; I conceive that the height of the opposite shores 
and huildings upon them should mainly determine the æsthetical character 
of the desigu. If, as in Waterloo Bridge, where the shores are high, one 
being naturally so, and the other raised, and the road-way is level ; where 
the superstructure of a great public building like Somerset llouse is wholly 
above the level of the road way; and where the bridge groups with the 
substructure of such an important hnilding; the character of the design 
cannot be too bold and massive; but if, as at Westminster, where thc shores 
are low, and the bridge must in consequence group with the superstructure 
of an extensive work like that of the new llouses of Parliament; ond where 
the parapet must, in consequence of the height required for the centre arch, 
assume a curved line, which is an element rather of elegance tban of bold- 
ness, the character of the bridge should he light and graceful. 

Upon the taste of Messrs. Walker and Burges' design for a new super- 
structure in what they term the *' Norman style," 1 forhear to offer any cri- 
ticisms in detail, as the conditions which should be ohscrved in a bridge 
are, in my opinion, wholly at variance with the essential characteristics of 
that style; nor do I consider it worth while to make any remarks upon their 
observations relative to points of taste, including those cspecially which refer 
to harmony and contrast hetweea the bridge, the new llouscs of Parliament, 
and the neighhonring bnildings, as they seem to me to furnish their own 
comment, 

In concinsion, 1 beg to add, that 1 still remain of the same opinion, as I 
expresscd in my report to the Fine Arts Commission, as to the necessity of a 
new superstructure to Westminster Bridge upon the principles thercin advo- 
catcd; and as a favourable opportunity is now afforded of carryiog into effect 
that great publie improvement, at an outlay, moderate, when compared with 
its importance, I trust the Commissioners will not be indisposed to take my 
recommendations upon this subject into their most scrious consideration. 

I have the honour to be, 
Sir, 
Your very obedient servant, 

32, Great George Street, Crarves Barny. 
10/4 July, 1813. 


The Rt. Ilon. Cnanrzs S. LrrEvRE, 
Speaker of the House of Communs, 
Chairman of the Comuissioners of Westminster Bridge. 


OPENING OF THE NEW GRAVING DOCK AT WOOLWICII. 


Tne opening of this stupendous work took place on Monday. 17th July, 
when this dock was entered for the first time by Iler Majesty's frigate 
Chichester, for the purpose of heing coppered. &c. — Viewed only as a work 
of incre masonry and arehitectnre, the dock would, in itself, be a most strik- 
ing object; but when the difficulties required to be surmounted in its con- 
struetiun are considered, it must be acknowledged that the new hasin is an 
object worthy of remark, and a specimen of the perfection to which this par- 
ticular deseriptiun of civil engincering is carried in this country. The basin 
in question is of solid granite, with steps, or what are technically termed 
altars, on cach side, 15 inches to one foot deep, affording facilities for dc- 
sccnding to the bottom, and also for props or supports being affixed, thus 
cnabling any vessel, whatever may be her size, to he supported on her keel 
without injury. The length is 300 feet at the top of the water, 215 feet at 
the bottom ; the width of the basin is 80 feet at top, gradually diminishing 
as the basin dcepens. As it approaches the bottom it presents the appear- 
ance of a perfect concave some 26 feet deep. To this basin there are two 
folding-gates, or locks, extending the whole width of the dock, made of 
iron and timbcr doubled, and weighing about 60 tons each; and the perfec- 
tion with which these gates work, and are adjnsted to each other, may be 
scen in the fact, that though each of them are of the enormous weight of 60 
tous, two men, or rather a boy and a man, cap move them easily, These 
gates open to the general basin communicating with the Thames. The dock 
itself is filled by the river tide, or hy a steam-engine working with two 
20 horsc boilers, which cao either fill the dock or withdraw the water in 
about six hours’ time. When the engine is requircd to cmpty rhe dock, the 
water withdrawn from it can either he discharged into the common sewer, 
or into the basin, which communicates with the Thames The engine is 
sitnated some hundred yards from the basin, is by Boulton and Watt, and 
is a beautiful picce of mechanism. The time it takes to empty the dock 
varics according to the size of the vessel received in it,a large vessel dis- 
placing morc water than a smaller one. In the case of the Chichester, 
which appeared to us to be of the size of a 46 gnn ship, the time taken 
was abont six hours. There is also upon the top of the engine-house a 
tank holding some 200 tons of water, available in cases of accident, and in 
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the yard there are also other wells, accessible by pumps, supplyiog fresh 
water for the nse of the dockyard, the latter wells being perfectly uncon- 
nected with the dock itself. 

The time occupied iu these works has extended over something more 
than seven years, and the difficulties which the engineer has had to mect 
and surmount may he judged from the fact that the basin itself is cut 
through a stratum of peat and another of quicksand, through which per- 
colated a spring which afforded some 800 gallons of water per minute. 
The whole of these strata wcre dug throngh to the depth in some places 
of 125 feet, and the sub-springing waters were conducted threugh various 
channels towards the river. Tbe altars or steps on each side of the dock, 
which are 24 in number, extend from the top to the hottom of the basin 
which, vicwed from its upper end, presents the appearance of an inverted 
parabola, and the whole of which is formed of hcwn granite masonry; 
every stone heing joggled tu its neighbour by pieces of Bangor slate, so 
that no part of the work can sink in or get out of place; or if it should, 
then, that all parts of it should sink equally without disturbing their 
respective bearings aud proportioas to each other. 

The masonry, which is 18 inches in depth, is laid upon concrete seven 
feet thiek. The dock itself is executed from the plans of Mr. Walker, by 
Messrs. Grissell and Peto, and is calculated to have cost already about 
30,0007. exclusive of the steam engine. 

Taken as a whole, this basin is really a wonderful work, whether we 
consider it merely as a plain engineering operation, or whether we look at 
the difficulties which have been encountered successfully. In either case 
we conceive that great praise is due to Mr. Walker, the engineer, not 
merely for the geueral plau of the undertaking, but for the miuor details 
in carrying it out. Taking it for all in all, the work is worthy of the 
country, it is cieditable to those engaged in it, aod is calculated to be 
eminently useful for the public service.— Times, 


KYANIZING OF TIMBER. 


Sig,—In consequence of oue or two erroncous statements which have 
appeared in your Journal, aad also on account of a Report to the Treasurer 
of the Brighton Suspension Chain Pier Company, upon the preservation of 
timber from decay by Mr. Prichard, of Shorcham, which report contained 
many mis-statements, which, if not contradicted, may injure the reputation 
of a very valuable discovery, you will much oblige me by inserting the 
followiug remarks :— 

Ist. It is asserted that sleepers Kyanized five years ago, and ia use at the 
West India Dock warehouses, have been discovered to decay rapidly.—I 
would state in reply, that Kyanized slccpers have not been used at any of 
the West India Dock warehouses, but the Auti-Dry Rot Company did lay 
down at /Aeir own station, West India Docks. in 1836, some Scotch fir 
slecpers prepared with very weak solution, by way of experiment, and same 
of these have shown symptoms of decay. 

2udly. It is asserted that thc wooden tanks at the Anti-Dry Rot Com- 
pany’s principal yard are decayed.—The tank referred to was made of un- 
prepared woad, as the maker can testify, and was used as a water cistern, 
and occasionally held solution ; only one or two of the hoards showed the 
slightest symptoms of decay, and that on the ouéside alone. Mr. Prichard, 
it appears, is not aware that a waterpreof tank is capable of containing a 
solution of corrosive sublimate without waste; the solution will nat pene- 
trate timber laterally, but only from the extremities, and therefore that it is 
in no way surpriziug that a tank containing a solution of carrosive sublimate 
should decay on the outside. 

srdly. Tt is asserted by Mr. Prichard, that in Shoreham [arbour there is 
a wailing piece, the very beart of English nak, Kyanized, and in use only 
four years, which is like a honeycomb, or nctwork, completely eaten away 
hy the ¢eredo navalis, and other seaworms.—The truth of this assertion is 
denicd npon the authority of the annexed Minute of Survey and Report from 
the Commissioners of Shoreham llarbour.* 


*thly. Mr. Prichard states that he opposed Kyanizing on the gronud that’ 


in tropical climates it would he as poisonous as the quicksilver mines of 
Illyria.—In reply to this statement, 1 would refer to Messrs. Enderby of 
Great St. llelen's, who built a ship, many years since, wholly of Kyanized 
wood. Ti has been three voyages to the South Seas, the crew have returned 
each voyage remarkahly healthy, end we have now in our possession some of 
the bilge water, which has been analysed, and found to be considerably more 
pure than on ordinary voyages, 
I am, Sir, 
Your obedient scrvant, 
TasweL__ Tompson, Sccretary. 


* We have not room for the Cummittee's Report further than the follow- 
ing extract.—Knitor. 

~ Report, that Mr. Thornton, the Harbour Master, had pointed out five 
]ieces of English oak wailing which the sub-committee had inspected and 
found as sound, in their opinion, as when first put in, and that Mr. Prichard 
stated that the piece he alluled to as heart of oak was removed from the pier 
Ly himsetf, but be refused ta exhibit it." 

re renee TI 
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REVIEWS. 


“Applications of the Electric Fluid to the Useful Arts. 
ALEXANDER Bain. JVith a vindication of his claim 
LAISON, Esq., of the National Debt Office. 
Hall, 1843. 


Controversies ou the subject of prior claims to scientific discoveries 
always involve doubt and pain, but much more so when patties are 
concerned who have rendered efficient service to the public. State- 
ment is made upon statement, reply upon reply, aud the simple truth 
becomes more difficult to ascertain than before, while personal abuse 
and personal feelings enter the field to vender the contest still more 
violent and irregular. The main question at issue is, whether Pro- 
fessor Wheatstone or Mr. Bain is the inventor of certain applications 
of the electro-magnetic power; upon this, several other extraneous 
issues have been raised, each party accusing the other of piracy, one 
charging ingratilude and another breach of trust. Under these cir- 
cumstances a case has been bronght forward by Mr. Finlaison, on the 
part of Mr. Bain, to which we should be inclined to altach consider- 
able weight, if it were not an eaparte statement, lo which we have 
not yet had Mr. Wheatstone's reply. When it is remembered too 
thal partizanship has displayed ilself to a great extent, that the sci- 
entific men have enlisted themselves under the banner of Professor 
Whieatstone, and the natives of Scotland under that of Mr. Bain, the 
danger of coming to a rash decision is evident. We sball certainly 
not be so unwise at the present moment. When we recollect the con- 
tests between Newton and Liebnitz, Wren and Hooke, Worcester and 
De Caus, Talbot and Dagnerre, Jacobi and Spenser, and so many others, 
we feel the danger of hazarding a decision. Time is one of the 
grand elements towards arriving at a correct conclusion in questions 
of this kind, for it is not until passions are allayed that it is at all 
prudent to ascend the tribunal of judgment. lt must be recoll&cted, 
too, that there is scarcely an invention or discovery of importance, 
with regard to which several parties have not been in the field 
at the same moment, and having at the first blush very strong 
claims to priority. Under such circumstances, we retreat from the 
arena; but this we can say, on the present occasion, that whatever 
may be the result of the present contest, the talent, the invention, and 
the valuable services of Mr. Alexander Bain, must remain undis- 
puted and unimpaired. His last discovery, it appears to us, cannot 
be contested, and would alone be snfficient to confer on him high sei- 
entific rank. From this part of the pamphlet we shall proceed to 
give some exlracts, with regard to this new and important discovery, 
which led to the means of dispensing with the galvavie trough, by 
having recourse to fhe earth as a source of permanent voltaic elcetricity. 

For the purpose of investigating the nature of this phenomenon, 
Mr. Bain in conjunction with Lieutenant Wright, performed several 
experiments in the Polytechnic Institution and on the Serpentine 
River in Hyde Park. 


“ The first experiment consisted in passing an electric current through the 
water, by means of a complete circuit of wires laid from one side of the 
river to the other, with a compound battery of six cells, of about twelve 
square inches surface on one side of the river, and on the opposite side an 
electro-maguet of soft iron, with its feeder. On an electric current being 
established in the wires, it was found that a small portion only reached 
the electro-maguet ; enough, however, to euable it to sustain its own weight. 
On the circuit being broken, by disconnecting the wires from the battery, it 
was found that the attractive power of the magnet did not entirely ccase. 
The electric current being again transmitted through the wires, the circnit 
was broken by detaching the wires from the maguet, when its attractive 
power ccascd immediately. The experiment was then repca'ed as at first, 
and the same result obtained—viz., a very gradual decay of the magnetie 
power. It is well to observe here, that the feeder was removed from the 
magnet, and kept from it several minutes; on being again presented to the 
magnet, it was slightly attracted by it. — 1t was premised that on an electric 
current being established in one direction, its effects on the magnet might be 
instantly annihilated by changing the direction of the current ; experiment 
proved this to he the case, and thus pointed out an effectual remedy for the 
inconvenience, although the cause was sull unknown, As it was cvident in 
the foregoing experiment that the greater portion of the electricity was con- 
ducted fram one wire to the other by the water, particular attention was 
next given to this hranch of the subject. A portion of one of the wires 
formiug the circuit was lifted ont of the water at several points hetween the 
two banks of the river, aud the electro-magnet placed iu the circuit, when it 
was found that the current was transmitted by the water from one wire to 
the other, the greatest portion of the electric curreut passing from that part 
of the wires which was nearest the battery. These facts rendered it obvious. 
that watcr was quite capable of conductiag voltaic electricity, pravided a 
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sufücient surface of metal vas present to convey the current into and ou 
of the water. Before proceeding to apply this fact, however, tlie first expe- 
riment was repeated, bnt with a smaller battery. 

** A copper wire was next laid down on the gravel walk along the north 
bank of the Serpentine River, from the bridge which separates Hyde Park 
from Kensington Gardens, to the east end of the river. About three square 
feet of metallic surface was attached to each end of the wire and pnt into 
the river; a galvanometer was put into the circuit at the bridge, and a 
smali Grove’s battery at the other extremity of the wire. The electric cur- 
yent passed by the water, and returned by the wire, and with as mnch power 
as wonld have beeu the case with an ordinary metallic cirenit. In this 
arrangemeut the magnetic inflnence ceased the moment the circuit was 
broken, as it would have done in an entirely dry circuit. 

** Reflecting on the foregoing experiment, it occurred to Mr. Bain that the 
natural moisture of the earth might be a sufficient conductor for the electric 
current, and with a view to ascertain the correctness of this assumption, a 
"wire was led along a wood-paling extending from the river to a well abont a 
hundred and fifty yards distant ; one of the metallic surfaces attached to the 
wire was pnt into the river, and the other into the well; the galvanometer 
was put into the circuit near the river, and the small battery near the well. 
On completing the circuit, the current passed freely. as in the former experi- 
ments, showing that when sufficient moisture is present, the earth is a good 
eondnuctor of voltaic electricity ; and that onc-half of a voltaic circuit is all 
that is necessary to he insulated from surrounding conducting matter. 

* While reflecting upon these experiments, some few months after they 
had heen performed, Mr. Bain was led to infer, that if a surface of positive 
metal was attached to one end of a conducting wire, and an eqnal surface of 
negative metal to the other end, and the two metallic surfaces put into 
water, or into the moist earth (the wire being properly insulated from sur- 
rounding matter), an electric current of considerable energy would he esta- 
blished in the wire. This proposition was soon tested by an experiment per- 
formed in the grounds of Mr. Finlaison (the government calcolator), at 
Algher’s House, Loughton, Epping Forest.” In a moat distant 150 yards 
from a pond of water, was placed a plate of ahout 12 inches surface of posi- 
tive metal, and in the pond a similar size plate of negative metal, and a 
galvanometer with a conducting wire connecting the two plates were laid 
alonga gravel walk. “The moment this arrangement was completed, the 
galvanometer showed that an electric current was passing from the metal 
in the pond, throngh the earth to the metal in the moat, returning back 
again by the wire. The current was of considerable energy, and this experi- 
ment was repeated a number of times with unvarying success." 

Similar experiments upon a larger scale were tried upon the Serpentine 
River, in Hyde Park, with cqual suecess. 

“These points being satisfactorily established, Mr. Bain next proceeded 
to make the experiment as shown in the annexed diagram. 
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A surface of zinc (Z), was buried in the moist carth in llyde Park, and, at 
yather more than a mile distance, a copper surface, C, was similarly deposited ; 
the two metals were connected by a wire, suspended on the railing, and on 
placing a galvanometer, G, in the circuit, an clectric current was produced, 
which passed through the intervening mass of plate from the earth, return- 
ing by the wire. In the first experiment, the metallic surfaces being small, 
the electric current produced was feeble, but on using a larger surface of 
metal a corresponding increase in the energy of the enrrent was obtained, 
with which an electrotype process was conducted, and various electro- 
magnetic experiments performed with uniform success." j III. e 
> “ Subsequent experiments have shown that if two metal plates (a negative 
and positive) of snfficient surface are sunk in the earth as a battery, and 
wires led therefrom, electrotype deposition may he effected, and every 
description of electro-magnetic apparatus worked for any length of time. 

The most snccessful results have, however, becn obtained by depositing 
several surfaces of positive metal in the carth connected into a group by 
wires, from which a conducting wire was led to a series of negative surfaces 
imilarly disposed at a more remote spot. When considerable power is 
required, this is the arrangement that should be adopted. It is essential to 
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success, that the earth wherein the plates of metal are deposited should he 
of a moist nature. A current has, indeed, been obtained in dry soils, but of 
such small energy as to he of no practical utility. This, however, may have 
heen occasioned by the very small proportion of metallic surface with which 
the experiment was made. 

“ Such a source of electricity as the foregoing promises to be most exten- 
sively useful in the arts. Among other advantages, its simplicity and cheap- 
ness are no small recommendations, while the uniform character of its power 
is of the utmost importance. A hattery of this description, under very dis- 
advantageous circumstances, has produced a power which for upwards of six 
months has been found unvarying." us * 

“ If a copper wire, one-sixth of an inch in thickness be imbedded in a bar 
of boiling asphaltum and sent along the railway (for its better protection) 
from London to Liverpool—if two tons weight of zinc plates be immersed 
in the Mersey at Liverpool, and attached to that end of the wire—and if one 
ton weight of copper be sunk in the river Thames, and attached to this end 
of the wire, no rational man can donbt that an electric current would be 
established of ten times the power necessary to work a telegraph.” 

“Now, in the voltaic circuit in question, it may he a hard matter to say 
whether the current flies round the coast by the sea, or whether it penetrates 
the earth superficially. One thing is, however, certain—the experiment is 
not likely to be tried at the sole cost of the inventor, and it is humbly con- 
ceived that the country, which is to be benefitted hy the discovery, should 
incur the trifling charge of briagiug it into nse. Supposing, however, the 
very improbable event, that the current, from some unforeseen cause, could 
not be passed to the distance of 200 miles, it may still be sent, as far as it 
will go, in relays, connecting these very easily by means which are well 
known to every practical electrician." 

“The following diagram exhibits Mr. Baio's latest improved pendulum, 
which is moved by a metallic surface, in the moist carth, of no more than 
four or five fect. It is, indeed, very necessary in these times to publish it 
without delay, lest the merit of this invention also should be snatched from 
him by some one or other of the faiseurs of the day. Can any man vow 
foresce the important ends to which this little instrument may hereafter be 
applied? In the ordinary use of it for the measnrement of time, diminished 
friction, and hence far greater accuracy, is obviously secured. Its perma- 
nence of action is probably the nearest approach yet made to the impossible 
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chimera called the perpetual motion. Mr. Bain intends to apply it also to 
telegraphic purposes, in which its agency secures him improvements of the 
last importance , for he can certaiuly, by its means, discard wheels of any 
and every description, as well as electro-magnets. 


* A A is a mahogany case with a glass front; B is a metal bracket fixed 
to the hack of the case, and to which the pendulum D is suspended. CC 
are permanent steel magnets fixed to the sides of the case in such a manner 
as that the pendulum-ball D can vibrate freely hetween the poles of each 
magnet. The magnets are so placed as that poles of dissimilar names face 
each other. E is a small platinum ball affixed to a brass stem, free to move 
to one side or the other, being fastened to a light spindle carried by the 
peudulum rod at H. The plate of copper F is deposited in the moist earth, 
from which a wire leads to the bracket B. The plate of zinc G is likewise 
deposited in the earth. and its wire leads to the piece of metal I. To the 
lower end of the suspensiou-spring of the pendulum is attached a wire 
coated with silk. It is led down the back of the rod (which is wood), and 
then coiled longitudinally, in many coavolutions, around the edge of the 
pendulum-ball, in a groove previously made for the purpose. It is then 
taken up the back of the rod and terminates in the bearings of the spindle 
at.H. The action of the engine is as follows:—A constant and uniform 
current of electricity would be established, and would pass through the earth, 
the plates and wires in the direction of the arrows, as long as the platinum ball 
E rests on the platinum pin projecting from the metal I. But if the pen- 
dulum is put in motion, suppose that, at first, it were drawn aside until the 
ball D should be between the poles of the right-hand magnet, the point H 
being now farther to the right than the ball E, the latter would fall to the 
left and rest ou the pin K until the pendulum took its vibration to the left, 
when the hall E would fall to the right, and so on continually, the action 
heiog produced by the change of the centre of gravitation at each vibration 
of the pendulum. This action of the ball E lets on and cuts off the flow of 
electricity at or near the extreme ends of the pendulum’s vibrations, so that 
the convolving wire of the pendulum-hall is attracted and repelled by the 
magnets ai the proper points of its vibrations, and thus a continual motion is 
kept up for an indefinite period of time.” 


We shall endeavour next month to draw the attention of our 
readers to the ingenious printing telegraph of Mr. Bain. 


The Inventor’s Manual, a familiar and practical Treatise of the 
Lam of Patents for Inventions. By J. Towne Danson and G. DRYS- 
DALE Dempsey. London: John Weale. 


9 Several useful works have been published on the law of patents; 
the object of the present one is to give a clear exposition to inventors 
and parties interested in patent property, of the modes of obtaining 
patents, and of making them legally available, without entering into 
details of a nature merely technical. The authors have brought some 
new light on varions points of the subject; and with regard to the 
meaning of the word “manufacture,” they propose a much simpler 
definition. After quoting the classifications of Godson, Webster, 
Carpmael, Rankin, and Holroyd, the authors proceed to observe — 


“As these classifications do not assist us in defining the word 
* mauufacture, they do not appear to have any practical value to the 
inventor in defining his claim, or to the public in testing it. For both 
these purposes the words of the statute, ‘any manner of new manu- 
taetures,’ are amply sufficient, and in every case in which an inventor 
may have been so ill-advised as to claim a “ method,’ or a ‘ principle,’ 
or a ‘process,’ and his right has been questioned, the judges have 
found it necessary to bring him back to the expressive word * manu- 
facture,’ and expound to him, that for the invention of that, and that 
only, will the law afford him the protection of a patent. Or if a diffi- 
culty occurs in ascertaining whether or not the security of a patent is 
attainable, the solution of it is always found to depend on this simple 
question, whether the invention will give to the public a new, useful, 
and vendible result, in short, a ‘manufacture; and not by considering 
its eligibility to be ranked in the class of ‘substances,’ ‘ machines,’ 
‘combinations,’ or * principles." 

“Jt would be easy to show that many of the tedious questions 
which have perplexed inventors, juries, and counsel, would have been 
either avoided altogether, or immediately solved, if the words of the 
statute had been regarded, without reference to the ingenious defini- 
tions given of them.” 


In confirmation of the view here taken, the authors cite various 
cases decided by the judges, and then proceed to observe— 


“That the complex classifications of patentable manufactures 
hitherto attempted, are resolvable into the very simple one of things 
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made and things improved, we shall complete this part of the subject, 
and prove the sufficiency of the word ‘manufacture’ to cover all 
beneficial inventions, by selecting a few of the most striking instances 
from the number of patents which have been granted nominally for 
methods, processes, e., and showing, in each case, what was the ‘manne 
facture’ produced.” 


In support of this definition, quotations are given from several 
cases, selected from a large number, which the authors contend are 
sufficient to show how the words of the statute, “any manner of new 
manufactures,’ may be applied, to limit the extent of every claim of 
invention. 

The authors now proceed to define who may obtain a patent, whick 
we do not think requires much explanation, as the words of the statute, 
“the true and first inventor,’ is amply comprehensive. They next 
explain on what conditions a patent are granted, and then give the 
various forms necessary for obtaining and securing it, and conclude 
by describing the use of a patent as property, remedies at law for de- 
fending it against infringement, and what is requisite to be done pro- 
vided the patent is voidable in part, so as to secure a valid title; 
all of which the authors have explained very briefly, but quite suffi- 
cient for the general reader to comprehend, without wading through: 
long legal reports. ` 


Ancient and Modern Architecture. 
BAUD. London: Firmin Didot & Co. 


Edited by M. Jutes Gairwa- 
Parts S, 9, and 10. 


This series does not diminish in interest, on the contrary, its cha- 
racter is well maintained. in the numbers now before us are contained 
several interesting plates. That ancient monument, the Acropolis of 
Tiryns, is well illustrated, and is a good example of the old Cyclo- 
pean citadel. It is a remarkable proof of the extensive progress of 
architecture at this era, that no less than four hundred towns are 
known to have been surrounded with stone walls of Cyclopean work, 
supposed to deuote the seats of so many Pelasgic colonies. The 
Acropolis of Tiryns is a gigantic monument, the walls of which en- 
close a superficies of 197 feet in length, by 59 in breadth. The ex- 
ternal wall is in general I9 feet 9 inches thick, and in some parts 
25 feet 3 inches. Its height 42 feet 3 inches. The blocks are im 
some cases from 10 to 13 feet long, by 4 feet 4 inches thick. The 
vaults of the galleries are considered as probably the most ancient 
specimens of the pointed arch in Greece. "The church of the Inva- 
lides at Paris, affords another illustration; its section shows a triple 
cupola, and an enormous waste of space between the internal and ex- 
ternal roof of the nave. The mosque of Al Mowaiyad, at Cairo, is one 
of those composite buildings in which the early Arabs indulged, 
showing a Moorish superstructure upon Greek and Roman columns. 
The harmouy, however, of the general design is preserved. The ca- 
thedral of Athens is a monument of not less interest, as a specimen 
of the Byzantine style, with its lantern, and alabaster windows. It is 
supposed to belong to the Venetian period. The market of St. Ger- 
main will be of interest to our numerous readers engaged in the con- 
struction of such works in the provinces; the plates show a view, 
elevation, ground plan, and the details of the roofs. The market is a 
parallellogram, with an open court in the interior. The dimensions are 
302 feet long by 216 broad. The stalls in the Marché St. Germain are 
366 in number. In order to enable our readers to compare, we have 
brought together the sizes of several markets iu France and England. 


Names. Length. Breadth. Area. Cost. 
feet. feet. yards. £ 
St. Germain, Paris 302 246 8254 
St. John’s, Liverpool 549 135 5235 40,000 
St. Martin's, Paris 328 197 7179 
Farringdon, London 256 164 4664 
La Vallée, Paris 204 151 3122 
North Market. Liverpool 218 I35 3195 13,000 
St. James's, Liverpool 56 36 3000 14,000 
Corn Market, Liverpool 114 60 760 10,000 
Market Hall, Birmingham? — 360 108 4320 30,000 


The Halle au Blé belongs to the same class of subjects, and pre- 
sents the example of a metallic cupola, 401 feet 6 inches in circum- 


ference, and 106 feet 7 inches high. 


need 


2 Six hundred stalls, 
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A Map of the Geology, Mineralogy, &c., of the British Isles and 
part of France. By J. A Knipe. 


The importance of geology, as a practical science, in connexion 
with Agricnlture and Enginzering, is now too well appreciated to 
require any comment; and the value of any accession to our informa- 
tion on this subject, is equally obvious. It is with these views that 
we now recommend to the patronage of our readers the production of 
Mr. Knipe, who has exhibited a degree of labour and research, well 
worthy of encouragement. He has endertaken to describe the geo- 
logv, mineralogy, internal communications, harbours and ports of Eng- 
land, and the adjacent countries, together with a part of France, 
availing himself of the most recent information, and the investiga- 
tions of the most eminent men of science. Thus each part of the 
map is laid down [rom the researches of those geologists who have 
most distinguished themselves in the examination of particular dis- 
tricts, exhibiting their minute observatioas, and illustrated by nume- 
rons sections. For each part the authorities are given, and an ex- 
planatory index is added, referring to the most approved classifications 
and nomenclature, in English, French and German; in fact, the most 
minute details are to be found in this map which have not appeared 
in any other: the size is 5 feet 4 inches by 4 feet 4 inches; we should 
observe that all the railways and canals are shown, the clination of 
the strata, beights of mountains, mines, levels, &c. 


A Series of Diagrams, under the superintendence of the Society for 
the Diffusion of Useful Knowledge. Chapman and Hall. Part 7. 


This number contains the vertical section of a saw frame, eleva- 
tion of shears for cutting iron, and the details of an eight day clock. 
Thus the conductors are realizing a most important desideratum, the 
publication of a popular series of working drawings of machines, af- 
fording instructions at the same time to the workman and dranghtsman. 
We are pleased too to see that a small work on mechanics is to be 
published to accompany the diagrams. We can fairly say that a 
series of greater importance to the working man has rarely been pub- 
lished. We shonld observe that one of the advantages which this 
work possesses, is, that it will enable classes to be formed in the pro- 
vincial mechanics’ institutions for the study of mechanical drawing, 
an object for which many working men are chicfly induced to become 
members of such societies. 


Photogenic Miumpulations. By Georce Tuomas Fisuer, Jun. 
London: George Kuight and Sons, 1813. 


This is one of the most comprehensive of the many little treatises 
which have becn published on the manipulation of the new arts of 
design. Coming from the hands of the Messrs. Knight, well known 
for the attention they have paid to practical science, shows that this 
tract has been carefully compiled. It takes up the subject in all 
its branches, including Calotype, Chrysotype, Cyanotype, Photogra- 
phy, l'errotype, Anthotype, Daguerréotype and Thermography. 


The Briish and Foreign Traveller's Guide. Sherwood & Co. 


This little work, which appears to have been compiled with great 
care, is of the highest value to the traveller, who, indeed, ouglit not 
to be without a copy; it gives the times of starting, the fares, and 
route of all the English and Continental railways, and steam vessels, 
besides some highly useful and necessary information as to exchanges, 
and the value of foreigo measures and money. 


NEW CHURCH—STRETFORD NEW ROAD, MANCHESTER. 


Tuts beautiful church was designed by Messrs. Scott and Moffatt of 
London, It is built in the early English style of architecture, which 
prevailed in this country during the reign of llenry Hl. To give 
any thing like a perfect description vf the building in a limited com- 
pass would be impossible; 1 shall, therefore, content myself witha 
description of its most prominent features. The church is cruciform 
in plan, and is composed of nave, ailes, transepts, and apsis or chancel, 
and a tower at the west end. The dimensions are as follows :—length 
of nave 65 feet, breadth of transepts 21 feet, and length of chancel 
17 feet. The total intercal length, including the thickness of the 
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chancel arch, 108 feet. Length of transepts 68 feet, breadth of nave 
24 feet, breadth of ailes 11 feet 10 inches, diameter of the pillars 
2 feet 2 inches; total internal breadth 52 feet, height of pillars 15 
feet 4 inches. There are four arches on each side of the nave, struck 
from centres at the extremities of the base of an equilateral triangle. 
The height of the nave, including pillars, arches, and clerestory 40 
feet, and the total height up to tbe ridge of the roof 58 feet. There 
are no galleries, except a small one at the west end of the nave, the 
greater portion of which is in the tower ; and the front forins a semi- 
octagon, perforated with small trefoil headed arches, which are sup- 
ported on small pillars, having base mouldings and capitals: there are 
stone corbels left on the pillars at the west end for the support of the 
breast beam of a larger gallery, to extend the whole breadth of the 
nave and ailes; but it is to be hoped that snch a gallery will never be 
built, as it wonld totally spoil the internal effect of that end of the 
church. The body of tbe church is fitted up with open stalls or 
benches, and it is sincerely hoped that they will always remain open, 
for pew doors would effectually spoil the architectural effect of the 
interior of the church. 

In describing the exterior of the church, the tower first claims at- 
tention; it is composed of five stages or stories: that on the ground 
floor forms the west entrance ioto the church, throngh a noble and 
majestic doorway, of good proportions. Its jambs are enriched with 
small pillars aud hollow nionldings; the head consists of a pointed 
arch, compased of several rich mouldings ; the whole being crowned 
with a good bold label mould. The next stage forms the organ gal- 
lery, which is lighted by a lofty lancet window of one light, having on 
each side a lancet panel, so managed as not to convey the least idea 
oł a blank window, and the whole epriched with small pillars. In the 
next stage, the walls are perforated with quatrefoils of most beautiful 
design, and executed in a masterly manner. The next stage forms 
the ringers’ chamber, and being similar to the second, will not need 
any further description. The fifth stage forms the bell-chamber, and 
is most beautifully designed; the windows are of two lights under 
one arch, the head of which is filled in with a foliated circle of four 
cusps. The corners of the tower are flanked with octagonal turrets, 
five heights of which are disengaged; and two faces of each turret 
are again flanked by a buttress rising three stages up the tower. The 
turrets finally terminate in very richly composed pinnacles, which are 
also octagonal in plan, and have small detached pillars at the angles 
suppurting small arches, the points of which die under the drip of the 
pinnacle. Each pinnacle is crowned with a finial, and further enriched 
by a rib at each angle. The walls of the tower are crowned with an 
unbroken parapet, the breast resting on small trefoil headed arches, 
and the water table supported on small corbels. Viewing the tower 
as a whole, whether by itself or in connexion with the rest of the 
building, it is certainly one of the finest towers of its class in Great 
Britain, ancient or modern. Yet it has one fault, whether seen in ele- 
yation or perspective, viz, that the pinnacles are considerably too 
large. 

‘The next thing to be noticed, is the porch on the north side, stand- 
ing vut from the west bay of the north aile; the outer arch is very 
highly enriched with a variety of beautiful mouldings, and two rows 
of what is called the dog-toothed ornament; there are three small 
pillars to each jamb, with base mouldings and enriched capitils. The 
arch is surrounded with a label, the inner sweep of which is enriched 
with the dog-tooth ornament, of a much smaller size than those just 
mentioned. The corners of the porch are flanked with handsome 


| buttresses, terminated with rich canopies. The gable of the porch is 


surmounted with a beantiful cross; the ceiling consists of stone 
groined arches, with very beautiful ribs at the angles. ‘The nest por- 
tion of this side of the church claiming attention, is the north transept, 
the front of which is perforated with two lancet windows coupled 
together, the spaces between them and the corner buttresses being 
filled in with narrow lofty paaels, and the heads of both windows and 
panels form an unbroken series of four arches, crowned with labels, 
and resting on beautiful small pillars. Above these arches is a wheel 
window, divided into six compartments, by radiating pillars diverging 
from the centre. On the point of the gable above this window, is 
fixed a very handsome cross, enriched with a crown of thorns. The 
angles of the transept are flanked with buttresses, and crowned with 
octagonal pinnacles, similar in design to those on the tower. The 
chancel forms in plan five sides of an octagon, with a buttress at each 
angle. Connected with the south bay of the chancel is a small but 
handsome vestry, with an outer door on the south side, and two small 
trefuil headed windows on the east. There are two inner doors, one 
open ng into the south transept and the other into the chancel. There 
is nothing in the south side of the church which requires particular 
deseription; all the windows, both of ailes and clerestory, are cunpled 
lancets, two to each bay: the chancel windows are of one light. The 
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roofs of the nave, chancel, and transepts are covered with ornamentai 
blue tiles, which have a very good effect, The hips of the chancel 
roof, and also the ridges of the clerestory and transept roofs, are en- 
riehed with a trefoiled leaf ornament. The roofs of the ailes are 
covered with blue slates. Having tlins given a general description of 
this beautiful church, 1 shall onee more enter it by the south door, 
and the first objeet that will present itself to view, is the font on the 
left hand of the entrance, and at the west end of the south aile. It is 
so exceedingly rich and beautiful, both in design, material, and exe- 
cution, as to baflle any written description. On advancing further 
into the ehureh, and turning to the right down the middle passage, 
(erroneously called aile,) no one alive to the sense of tlie beautitnl, 
could avoid being deeply impressed with a lively sense of the archi- 
teetural fitness of expression, and of the grandeur and beauty by 
whieh he would feel himself surrounded. 1f he looked up to the 
arehes of the nave, lie would be struck with the triumphant and dig- 
nified boldness of expression by which thev are characterized: looking 
still higher, he would behold the open roof of timber, undisguised by 
the painter's brush, telling its own simple honest tale. Advancing 
still further eastward, he arrives in the transepts, where his attention 
will be caught by a semi-octagon stone pulpit, partly copied from an 
ancieni one still existing in Beaulien Church, Hants., although inferior 
to it in several respects. The latter is pure in all its details, but un- 
fortunately this is not so; for instance, there is a row of square qua- 
trefoils round the base of the pulpit, which are deeidedly of Tudor 
character, and which are so very paltry and insignificant, as totally to 
spoil the whole design. But this is not its only fault: the effect is 
further injured by the small, shallow, and poverty-stricken foliated 
spandrils between the arehes; and another great and unpardonable 
fault is the tasteless and unphilosophical application of the fonr small 
pillars (on which the pulpit appears to rest) rising out of a bunch of 
foliage, and appearing as if inthe act of falling down. The uext 
ohjeet claiming attention, is the groined ceiling over the altar, which 
is most beautiful in design: the ribs spring from small pillars of stone, 
placed in the angles ef the chancel, and the whole groining has the 
appearance of being of the same material. 


Manchester. James HADFIELD. 


STEAM NAVIGATION. 


THE BENTINCK STEAM-SHIP. 


This spendid vessel was built for the Peninsular and Oriental Steam Com- 
any, at Liverpool, by Mr. Thos. Wilson, and furnished with engines hy 
Jessvs. Fawcett and Preston. She is a campanion to the Hindostan. and 

destined for the same purpose, to convey the mails between Suez and Calcutta. 
Madras and Bombay. She is nearly similar in dimensions, model, and powcr 
to the Hindostan, as follows :— 


Length of keel .. ss we ete e 220 feet 
Length aloft overall .. co "S d 230) 
Beam. within paddle boxes — .. 65 : 390. 
Depth from spar deek .. EE oc 2 313, 
Buethen, including spar deek .. ob 2020 .. 


Engines (2 of 250). . - 900 horse power. 


Diameter of cylinders — .. bs B6 783 inches. 
Stroke B6 le oc ce sc m feet. 
Nn. of strokes per minute Be 15987. 


The vessel is rigged in the usual manner af large steam ships, as a three- 
masted schooner, and her standing rigging is of Smith's patent wire rope. 
The spar-deck forms a fine and unterrupted promenade ; and on each side the 
quarter-deck there are broad seats covered with mahogany, resembling ranges 
of sofas, which also form bins. The state saloon is about 32 teet square, 
being the whole width of the vessel at the stern, and is approaced by a wide 
corridor, at the end of which a handsome flight of steps leads to the right 
and left at the top on to the deck; on each side of the corridor are ranges of 
state eabins, and at the end entering from the stairs, is the ladies' cabin on one 
side, and stewards’ room on the other. The whole replete with every con- 
venience. The decorations were designed and furnished by Mr. Bie'efield, of 
London and Liverpool, those in the state saloon consist of a series of ten 
interesting views from Aflghanistan, beautifully enameled on slate by 
Steedman ; the frames of these are of Bielefield’s pa; ier maché, archet at the 
top; witha lion's head, and alternately a neptune's, with a festoon of flowers 
over each picture, these are all guilt, and highly relieved; the wo: d-wark or 
ground is grained satin-wood, and between the pictures are pilasters of slate, 
enamelled, to imitate vem marble, with enriched gilt caps, a gilt moulding 
runs all round the saloon, and on the partition there are four Corinthian 
columns, one on eaeh side of the two sideboards, and one also on each side 
the rudder-case, where, on the returns, are tuo finely executed bas-1elicfs of 
“night and morning," executed also in Bielefie!d's papicr maché, after those 
gems of art by Thorwalsden. The ceiling is simply divided into long pane!s, 
with plain mouldings, and he ends of the timbers supported by enriched 
trusses etched with gold. The prevailing colour of the ceiling is French 
grey. The mizen-mast is enclosed by a massive fluted Dorie column, of wood 
painted in imitation of veined marble; and a similar but smaller column is 
placed to enclose an iron one in the center of the entrance to the corridor. 
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The corridor consists of a range of Tonic pilasters, painted in imitation of 
veined marble, and highly polished. supporting a plain cornice; in the floor, 
and immediately under a long sky-light is a large well-hole, with mahogany 
hand-rail and iron ballusters, which lights and ventilates the lower deck, 
which contains several other state cabins or dormitories. 

The ladies’ cabin is fitted up with paintings enameled on slate, by Heedman, 
after Matteau ; the subjects are in his usual light and elegant style of garden 
and love-tending scenery, with a variety of interesting figures pourtraying 
the tender passion. The frames consist of an enr ched bead with centre 
ornaments; on the pilastars are pendants of flowers in high relief, and an 
enrichment composed of palms, leaves, and flowers, run round the frieze. 
The whole of the ornaments are chastely finished in white and gold; and a 
large loaking-glass, judiciously placed, is ornamented with a frame similar 
to the pictures. The wood-work 1s grained satin-wood, and the tint of the 
ceiling is finished French grey. This room has been curtailed of its fine 
dimensions by a passage having unnceessarily been taken off for an adjoining 
berih—the partition of which cuts a slice off from the skylight, and ruins 
the appearance of the ceiling. 

The adaptation of Bielcfield’s papier maché, for the decoration of steam 
vessels, is now becoming general, and we are happy to bear testimony to its 
great advantage over every other material for this purpose. The Hindostan 
was enriched with it, though in a very different manner, and has stood the 
severe test of a hot climate, without any deterioration ; one of its superior 
characteristics being its resistance to vermin—neither worm nor any other 
insect, heat nor damp, so far as present experience proves—will affect it : and 
its durability is undoubted. The state panels are also well adapted for 
decoration, the highly enameled surface brings out the colour of the paintings 
with surpassing brilltaney, and the rigidity of the substance renders it un- 
liable to warp. 

There is a spacious forc-cabin and a lobby, communicating with the prn- 
cipal corridor to the forceastle. On the lower deck, fore and aft, are many 
other state rooms or dormitorics, all fitted up with the greatest attention : 
and in every part concentration of comfort and convenience seems to be 
serupulonsly studied. 

The ship is divided by iron bulk-heads into five compartments, giving her 
great safety in ease of accident; and there are large cisterns for water, hot 
and eold baths, improved warming apparatus on the worm-tub principle, and 
every other essential to make her one of the most complete and efficient 
steam vessels ever produced, and much credit is due to the marine: superin- 
tendent, Mr. Shaw, for the very able manner the works have been executed 
under his vigilant and experienced eye. 

Trian Trie—On the 6th of July the Bentinck left the Coburg dock, and 
procecded on a trial from Liverpool to Holyhead. There were on board her 
Commander, Captain Kellock, Mr. Shaw, Mr. Wilson, the builder, Mr. Faw- 
cett, and a few other gentlemen, She started at 6 o'clock, the wind blowing 
fresh from the westward. 

The following is a statement of her progress:— 

GOING. RETURNING. 
At 6h. 10m. abreast of the Rack. | At2h. 16m. abreast of Point Lynas. 
6h. 55m. ,, » N.W.Buoy. Sle Steers » Light Ship. 
Bb lsm » Holyhead. 6h. 1m. ,, o Rock Lighthouse. 


Making the trip out and back upwards of 130 nautical miles in 11 hours and 
56 minutes. Her speed was occasianally 12 knots, she was found remarkably 
easy, the engines making 13 to 152 revolutions per minute. 

On the l7th ult. she proceeded to Dublin, from tbence to Southampton, 
and we presume, ere this, has taken her departure for the east. 


Tue Great Britains " Iron SrEAM-Snrp.— This vessel was launched on 
Wednesday, July 19, in the presence of Prince Albert and many distinguished 
guests, We have frequently noticed this vessel during her progress, but we 
will now give a general deseription to our readers, Burden, 3,500 tons ; 
power, 1,000 horse; length, from figure-head to taffrail, 322 ft. ; length of 
keel. 289 fi. ; exrteme width; 150 ft. 6in. ; depth of hold, 32 ft. Gin. She has 
four decks: the first or upper deck is flush, 308 ft. in length. The second 
deck consists of two promenade saloons: the att or first class is 110 ft. 
6 in. hy 22 ft., and the forward or second class 67 ft. by 21 tt. 9 in. ; they are 
well lighted and ventilated. The third deek consists of the dining saloons. 
the grand saloon being 91 ft. 41n, by 30 It., and the second class or forward 
saloon 61 ft. hy 21 ft.9 in. These saloons are all 8 ft. 3 in. high, ani sur- 
rounded with sleeping rooms, of which there are 26 with ane bed, and 113 
with two beds, giving 252 berths; an improvement has been introduced 
which affords, by meansof passages, much greater privacy than in any other 
vessel. The fourth deck is for cargo and coals, Under this deek, in the 
after-part of the ship, is an iron fresh water tank, and in the fore-part is an 
air chamber from the boiler to the fore- bulkhead. The forecasile is appro- 
priated to the officers and sailors; mess-rooms, berths, sail-rooms, &e., are 
underneath. The middle part of the vessel, from the bulkhead of the fore- 
part to the bulkhead of the afier-part, a space of 80 ft., is occupied hy the 
engines, boilers. engineers’-room, and cooking department, w hich is over the 
boilers. There are three boilers capable of containing 200 ruus of water, 
heated by 21 fires, and 4 engines, each of 250 horse power. The cylinders are 
88 inches in diameter, which stand in pairs opposite to each other, at an 
angle of 60° to work the shaft of the propelling gear. The chimney is 8 ft. 
in diame'er and 39 ft. high She has six masts. the highest of which is 74 ft. 
above deck. She will carry about 1700 square yards of canvas, riggel with 
Smith's wire-rope. ‘The hull is divided into 4 water-tight bulkheads. She 
will be propelled by the Archimedian serew, on the plan of the patentee, 
Mr. F, P, Smith. Upwards of 1500 tons of iron have been used in her con- 
struction, and that of the engines and boilers. Her draught of water when 
loaded will be ab ut 16 ft., and her displacement of water about 3.000 tuns. 
Tho plates of the keel are from $ to | inch thick, and all the other pale are 
about 3 in. thick. She is clinker-built, and double rivetted in the langi- 
tudinal laps. ‘lhe ribs are framed of angle iron 6 in. by 33, and are about 14 
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in. apart in the middle, gradually increasing fo 18 and 21 inches, so that 
her sides are but 7 inches thick. The boiler platform is of plate-iron, sup- 
ported upon ten iron keelsons, the centre ones being 3 ft.3 in deep. At the 
engine-room, for the pnrpose of additional strength, there are 9 intermediate 
double ribs, and 16 additional transverse ribs, The joists for the support of 
the several decks are bars of 3-inch angle iron, with a joist.bar of 5 inches 
Ly 3 inch rivetted on the side. The distance of the joists are abont 23 feet. 
The deck planks are fastened to the angle iron by screws from below, and 
firmly secured at each end to the vertical ribs, which affords a support to the 
sides. in resisting hoth external and internal pressure, and are supported 
lengthwise by longitudinal beams and stanchions. To preserve the hull from 
springing horizontally, there are diagonal tension bars placed between the 
angleiran bars and deck planks. ‘The wrought-iron mainshaít was manu- 
faetured at the Mersey !ron Works, and is the largest ever constructed, 
weighing about 16 tons. Her pumps will he worked by machinery, and will 
be capable of throwing off 7000 gallons per minute. 


"Ini Royan Steam Yacut Vicrorta AND ArnzrT.— [his vessel, the parti- 
culars of whieh we gave in the last June number of the Journal, p. 216, made 
au experimental trip down the river on the 18 ult ; when off Sheerness, 
Commander Smith tried the speed of the vessel by the log and found it to 
be about 12 knots or nearly 15 statute miles per hour, the engines at the 
time making 18 strokes per minute. Her engines are collectively of 400 
horse power; they reflect the highest credit upon Messrs. Maudslays and 
Field, the eminent engineers. for the superiority and beauty of their work- 
manship; they are upon the dircet action-prineiple, with double xylinders, as 
patented by Mr. Joseph Maudslay and Mr. Joshua Field, aad described in 
the TRE Vol. iii., p. 73, accompanied by engravings. Although this 
was only the first trial, the engines performed their duty with a smooth- 
ness and ease which showed how correctly they had veen fitted and applied 
to eaeh other, and warked so perfeetly, that scarcely the least motion 
could be felt ahave the engine-roum, and not the slightest symptom of 
tremulous mation. Asa whole, they are superior to any they have hitherto 
made, as with them are combined every really vaiuable mveniton in that 
department of the application of steam-powcr in the royal or mereantile 
navies of this or any other country. They have brine or change pumps, to 
prevent the deposit of salt when u ing sea water, refrigerators to cool the 
water by extracting the heat from it before it goes overboard, expansion 
gear by which thesteam can Le used more economically ; but the boilers pro- 
duce an ample quantity; for full speed withont this resuuree. The engines are 
compact and occupy buta very small space in the vessel, compared with 
their great pawer to move paddle-w heels 10 feet 6 inches broad and 3} feet 
diameter, including the feathering boards. The engine-room is surrounded 
by water-tight bulkheads, and nat the least heat is eommunieated from the 
furnaces to any other part of the vessel, and their presence is not perceptible 
in the ruoms adjoining them. The vessel is now at Sheerness, and is ex- 
pected ta be completed in the course of the present month, and ready for 
sea. We hupe to be able shcrtly to give full particulars uf huth the vessel 
aud her engines. 


Baitisn SrEAw Faicate “ PExkLorr."— This extraordinary ship. which 
has ereated so much inteiest in the nautical world, Ly being cut in half and 
lengthened 63 feet amidships, and transformed from a sailing to a steam 
frigate, is now ready. The engines are by Messrs. Seawarl and Capel. There 
are tso of them, conjaintly being nearly 700 n.r., although the nominal 
power is only 020 horse, the velocity of the piston being taken at 220 fect 
per minute. The diameter of the cylinder is 92 inches, and the length of 
stroke nearly 7 feet. Every part of He engines and boilers is made adequate 
in capacity aud strength for 700 u.r. The engines are made upon what is 
called the direct-aciion principle, and upon the same plan as the engines uf 
the Cyclops, Gorgon, and other steam frigates in her Majesty's steam marine. 
The condensers are made upon the tubular plan of Mr. Barrel Hall's patent, 
there are two uf them, Eich cantaining 7000 tubes, each 6 feet 8 inches long. 
‘The cold water is foreed through the tubular condensers by four large double- 
action pumps, worked by rads connected to the air-pump eross-head. The 
cylinders have four distinct slide-valves, two for the admission of steam, and 
two for the escape of the steam to the condensers ; an] the gear for working 
the slides is so arranged that the admission of steam into the cylinder may 
be eut off at one-third ur three-fourths of the stroke, or at any intermerliate 
portien. ‘The diameter of her paddle-w heels is 31 feet. There are tour 
builers on the tubular plan. each having five fire plac:s. They are arranged 
lengthways in the vessel with the fire places (10 of aside) facing the sides 
of the vessel, so that the two stoke holes or firing places are, one on the 
starb ard and one un the part side of the vessel. [n a recess furmed between 
the two forem »st boilers is the step for the main. mist, which consequently 
stands nearly in the centre of the engine and boiler room. The chimney is 
placed at the after end of the two after bilers at a distance of 17 It. in the 
clear abaft the main mast. ‘The livilers have each separate safety valves, 
shut-off valves, feed pipes, and other apparates. so that any one. two, three, 
or the whule four ean be used at the same time. The total weight of the 
machinery, including the paddle wheels, the builers, and the water in the 
boilers. is stated to be 435 tons: each of the paddle shafts weighs 11 tous. 
and is 22 inches in diameter. ‘The engines are furnished with a discunnecting 
apparatus, by means of which the paddle-w heels. one or both, can at any 
tme Le disconnceted fiom ihe engines. The chimney of the boiler is ar- 
ranged like a telescope funnel in two parts to slide inta ur shut up one within 
another. She will have three masts, and be rigged in every ather 
respect as a sailing vessel, with the exception that the yards connccied with 
the inizen mist will be struck, and only hoisted when required to be used. 
A Trial of her Speed touk place on Thursday. 29th June, when she went 
down the river as fir as Queerhi:he; during her trial the padd'e-wheels 
made 16 r-volutions per minute: and her speed is reported to have heen oe- 
tween 10 and 11 miles per hour. A second trial took place on the fullowing 
Suurlay, when some of the L rds Commissioners of the Admiralty at- 
tendel; in trying her speed over the measured mile, which was repeated 
four times, her maximum rate is reported to be 13:8 miles per hour with the 
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tide, and her minimum speed 10:3 miles per hour. On her returu she per- 
formed the distance, from Erith to Blackwall, of 11 miles, exactly within 
the hour, the tide being against her. 


Tur Mermatp.—On the 20th ult. the Mermaid, the vessel of which we 
have heard such favourable accounts, passed through London Bridge in the 
moruing and reached Woolwich Dockyard half an hour afterwards. We wun- 
derstand that sheis to be fitted for foreign service immediately, aud the 
voyage ont will afford an exeellent opportunity of testing her qualities as a 
sea lont. The experience already acquired with the Archimedes, the Great 
Northern, and the Napoleon, a beautiful French corvette, has shewn their 
superiority over the old and cumbersome paddle-wheel system. The Mer- 
meid, we Understand, is fitted np with two beautiful engires, with a propeller 
upon a new principle, and having been repeatedly tried at the measured mile, 
down the river. has been found ta go thirteen miles throogh the water. 
She has gone from Sheerness to Blackwall. with tide, in two hoursand three- 
zuarters, the distance being forty-two miles; and the fact of her having 
beaten, severally, the fastest boats on the river, mounted with paddle-wheels 
and engines of a superior power, has completely set the question at rest 
as to the superiority of the stern propeller over the paddle wheels, and over 
every other deseription of propeller hitherto tried. The Archimedes and 
Great Northern never exceeded 10 miles an hour, unaided by sails. The 
Napoleon is said to have gene 12 m. in the hour, and the French Government 
are sc elated by the success of this vessel, that they have already ordered 
others to he constructed. Dimensions of the Mermaid:—Length of vessel, 
1301t.; breadth, 16 ft Gin.; depth, 9 ft.5 tonnage, 164; power cf each engine, 
H horses ; weight of engines, boilers, &c., 46 tons; speed, 13 miles. The pro- 
peller is of cast-iron, à ft. 8 in. diameter, aceording to Mr. Rennie’s plan,—R, 


“Herne” Steamer.—This fine vessel, built of iron for the Herne Ba 
Steam Baat Company, by Messrs. Ditehburn & Mair, and furnished with 
engines by Messrs. Boulton, Watt, & Co., is now running between Blaekwall 
and Margate. and performing remarkably quick passages. The following are 
particulars of her construction :—Length between perpendiculars, 155 ft. 6in. 
breadth of beam, 21 ft. 6 in. and depth in hold; J0ft. burthen 355 tons. Power 
two 60-horse engines; cylinders 43? inches diameter, 3 ft. Gin. stroke; paddle 
wheel 18 ft. Gin. diameter by 1} ft. over, depth of boards 16 in., and 20 in. 
each. Boiler of the tubular kind. Draft of water, 6ft. 2in. Immersed sec- 
tion. 102 ft. The first passage made on the 27th June, was against the tide 
to Gravesend, the remainder with ebh, the wind light and against. Starting 
fron Brunswick Wharf at 12h. 3 m., reached Gravesend by 1 h. 27 m., equal 
] h. 24 m., distance 20 miles, equal 14:3 m. per hour. The entire passage was 
accomplished in 3h. 50m., being at the mean rate of 15°7 miles per hour, the 
engines averaging 29 strakes per minute. The return passage on the 28th, 
was made with the flood, starting from the bay at 7h. 38m. wind N.E., 
reaching Gravesend at 10h. 3m. and Brunswick Whart at 11 h. 14m., being 
3h. 36m. tor the whole distance, equal 167 miles per hour. The tide from 
Gravesend to the Brunswick Pier was about as much in favour as the run was 
against; as no trial at the measured mile was made, the average of the 
above will give nearly the speed in stil] water, viz. on the 27th, from Bruns- 
wich pier to Gravesend against tide, in £4m. equal 143 miles; from Graves- 
end to Brunswick picr, with tide, in 71m. equal 15 6 mi'es specd in still 
water, with an immersed section of 102 feet. Since then she has frequently 
performe ! the distan e between the Brunswick pier and Gravesend in 67, 65, 
and 63 minutes with the tide, and ber passages ta and from the Bay average 
3 hours 45 minutes. The consumption of coal is moderate for a bailer of the 
tubular construction, being under 5 lb. indicatur per horse per hour. 


MISCELLANEA. 


Beare’s Patent Rotary ExeixkE.—At the Society uf Arts, on Wednesday 
evening. 14h June, Mr. Whishaw (the secretary) read a paper “ On the New 
Rotary Engine," invented by Messrs. 1. T. & B. Beale, of East Greenwich, 
(Journal, val. v. p. 181.) The engine described by Mr. Whishaw is one which 
is constantly at work on Messrs. Deale's prem’ses. at East Greenwich. lt 
consists of an iron ease 14inches diameter. and 9} inches in thickness It 
was stated that it drives a snrface-lathe, weighing 24 tons; a planing ma- 
chine, 30 tons; two smaller planing machines ; ic drilling machines; a 
cog-cutting and key-way cutting machine ; twelve large self-acting lathes; 
250 feet of shafting ; a two-foot circular saw ; a shaping machine; a puncli- 
ing and shearing press, capable of punching thirty holes per minute; twa 
screwing machines; a fan, giving 1600 revolutiuns per minute; and a twelve 
inch air-pump. The boiler is of the common egg-shaped description ; and, 
f.r the performance of the above work, 56010. ot coal 1s used in ten hours. 
Mr. Beale has an iron pinnace, fitted with one of his patent engines, same 
size as the foregring ; she is 38 feet long, 8ft. G:n. beam, and 4ft. deep, 
drawing, at mi ships. 2 feet of water, and goes nearly ten miles per hour 
through the water, although the lines of the boat are greatly at variance to 
the acquirement of a high velocity, being intended for a màn-of-war's pin- 
nace, and having a midship section equal to nine superficial feet under water ; 
she is double buttorned, which forms a condenser to the engine, which is 
supplied by one of his patent boilers--a cylinder 3 teet in diameter, and in 
which is placed 296 vertical tubes, half an inch in diameter, and 39 inches 
long, and the heigh. from ash-p't to dome cover dues nut exceed 5 feet; she 
is propelled by four segments af a screw, placed upon an open-ended cylin- 
der, and is 243 iaches in diameter. xeveral members of the Saciety of Arts 
made an experimental trip up the river, and completely proved the superior 
power of tle engine, while the extraardinary facility with which the motion 
can be reversed, by instantly conver ing the induction inta the eduction pipe 
and vice versa, is ol the utmost importance in the tratfic af a crowded river. 


_A New Gas Liciit—MM. Rouen and Busson, of Taris, are the patentees 
of a mode of liz bting hy means af a self-generating gis. The substance cm- 
ployed is coal naphtha, au essence ubtamed from ihe distillation of the coal 
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tar, which is one of the products of the distillation of coals for gas-lighting. 
'The mode by which they obtain a more perfect combustion of the naphtha 
than before reached, is simple. They contrive, hy the apparatus of the lamp 
or burner, that the gas should Le projected to some distance in the air before 
it takes fire, there being. however, within the tube of the burner, a constant 
flame, which serves the double purpose of igniting the gas projected from the 
openings of the burner, and by its heat, in decomposing the naphtha with 
which the lamp is supplied, generating new gas for continued combustion. 
The gas, being consumed at a short distance from the burner, is thoroughly 
supplied with air, and this free supply causes perfect combustion, and a bril- 
liant light without smoke ; but it may be presumed that, as the gas escapes 
from the burner before it is in a state of perfect combustion, the smell is more 
offensive than it would be if consumed at the immediate orifice. MM.Rouen 
and Busson estimate that the use of this light is attended with an economy 
of five-sixths as compared with oil, an equal quantity of hight being furnished 
at a sixth of the expense. 


Premature Risk or tHE Nie.—A very remarkable anomaly has been ob- 
served this year in the periadical flux of the Nile. From time immemorial 
the first day of the rise of the Nile bas ensued soon after the summer solst ce, 
and at Cairo the phenomenon has usually taken place some time between the 
lst and the 10th of July; this year, however, tbere was a rise of the riverou 
the night of the 5th of May, consequently two months earlier than usual. 
"his rise continued only four days, after which the water fell, and it still 
continues falling as it always docs until the period of ihe summer soltice. 
History aflorls no example of so early a rise of the river, and only a few 
instances are recorded Bus second rise taking place shortly after the first. 
One of these instances occurred in the reign of Cleopatra and the other in 
the year 1727.— Cologne Gazette. 


Rise Ano FaLL or yHE MepmTERRANEAN Sra—A singular phenomenon 
appeared in the harbour of Valetta on June 2, the water suddenly rising to 
the height of three feet. overflowing the works of the new dry dock ; it 
almost immediately fell five feet and a half: during this period, a very strong 
current was running out of the barbour, which the boatmen could scarcely 
stem. ltissupposed this circumstance must have occurred through some 
earthquake at a remote distance. We hear that at Tripoli in Barbary, seve- 
ral severe shocks have been felt. 


Lecar Decision rEcarpinc Weit-Sixxixe—In the Court of Exchequer 
Chamber in Error, on Wednesday, May 19, a judgment of considerable im- 
portance was pranonnced by Lord Chief Justice Tindal, in the case of “ Acton 
v. Blundell.” Within twenty years before the commencement of the action, 
the plaintiff bad sunk a well, and the water which it collected was sufficient 
to work his mill; but in 1837, the defendant dug a coal-pit three-quarters of 
amile distant, which, eventually, drained the well dry, and, therefore, an 
action was brought to recover compensation. On the trial, the judge told 
the jury that if the defendant had dug the pit in the manner which was usual 
in working and winding a mine, he was justified by law in what he had done; 
and the jury found for the defendant. A bill of exceptions to this charge 
was presented, which had, subsequently, been T but the Court now 
decided that the summing up was correct. The Court were of opinion that 
the ease should be decided on the principle of the rule which gave to the 
owner of the soil everything under the surface of it; and that if the plaintiif 
had suffered loss by the exercise of the defendant's right. it was a loss which 
was damnosum non injuriosum, and for wbich no action eould be maintained. 
The Court, therefore, unanimously gave judgment for the defendant. 


Gatvame Barrery.—The battery lately used for the explosion of tbe 
Royal George was composed of 20 plates of amalgamated zine and 40 of cast- 
iron, on the same principle as Mr. Davidson's battery, with which he exhibits 
his interesting electro-magnet experiments at the Egyptain-hall, Piceadilly. 
Two batteries being judged necessary, another was made of the same number 
of plates and of the same size, that_is, 7 by 10 inches square, but using cop- 
per instead of iron as had been done in the plate batteries at Dover. On 
comparing them by the voltameter, the zine and iron battery was found much 
more powerlnl than the zine and copper battery of ihe same dimensions ; 
Lut contrary to expectation, on combining them into one battery, they 
neutralized each other instead of doubling the power of either, which would 
hay teen the ease if two voltaic batteries of the same sort had been tbus 
combined, 


Execraicty or Water —An interesting and bighly important discovery 
has been made by Professor Faraday during bis investigation of the hitherto 
supposed electricity of steam, At the evening sittings of the Royal Institu- 
tution. on Friday, the 9th June, a paper wasread on the subject, which with 
some beautiful experiments, convinced bis auditory of the fallacy of some 
important points in the opinions recently held on electrical science. It has 
been laid down as a principle upon which important theories have been based, 
that electricity is produced by tbe evaporation of water into steam, but Mr. 
F. has shewn that not only has steam nothing to do with it, but that the 
least vapcur in contaet with the water prevents the production of the electric 
fluid, and that water alone, pressed rapidly Dies a tube, produces the 
eflect Intherto supposed to belong to steam: it being, however, essentially 
necessary that the water should be pure, even that supplied to our houses 
fur domestie use not answering the purpose ; distilled water, however, is now 
proved to be the most exeitable of all electric bodies, while the smallest 
addition of any extraneons substance will reverse the state of the fluid from 
negative to positive, and vice versa, or destroy it altogether. Its intensity 
was shewn to be very great. by charging Leyden jars, and drawin sparks 
from the boiler sufficient, to (5f ajet of hydrogen gas. Mr. Faraday con- 
tends that steam, or its action, has no connection with the productian of 
electricity, or thunder and lighting, as there is no water on the surface of the 
earth sufficiently pure, the evaporation of which could have the effect. The 
jrmeiples propounded in this lecture have excited much interest in the scien- 
tifie world, particularly among electricians, as the establishment of this 
theury is so opposed io formerly received opinions, and quite upsets the 
generally understood rationale of engine-boiler explosions. 
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. Tne Barak water Licurnovsr.--This valuable addition to the public works 
in our port is now fast approaching to completion. During the past week 
the third story of the building was completed, so that the oil-room, the store- 
room, and the living-roum are now up. The fourth room, which will be the 
sleeping appartment. is ina forward state, nearly the whole of it being dry 
set at the Breakwater Quarries at Oreston. Owing to the great inconvenience 
experieneed fram the large number of persons whu visited the breakwater 
and lighthouse, it was found necessary, in order to prevent the constant 
interruption consequent üpon their visits to the latter, to suspend the admit- 
tance of the public for the present, Lut as the several remaining parts of the 
edifice are put together at the quarries, those persons who may be desiruus 
of inspecting the workmanship may gratify their wish by a visit to the latter 
plaee.— Plymouth. Times. 


Da. Srurcin’s Patent Hosting Macmse—A new machine for raising 
bricks and other materials to the top of the scaflolding, has just been con- 
structed, and is now in use by Mr, Cubitt, at the houses huilding at Prinee 
Albert’s gate. The hods, baskets, &c. are hooked to a chain ladder, whieh 
turns over a wheel at the top of the building; and when emptied, they are 
sent down Ly the descending chain. One man is sufficient to work the ma- 
chinery, so that a vast saving of time and labour is attained. Messrs. Grissell 
and Peto have also adopted it, and have it in use at the New Houses of 
Parliament. Dr. Spurgin is the patentee. and M. Journet, a French engi- 
neer, has purchased from him the universal licence tu carry the invention 
into operation. 


Panis.—The building of the large cellular prison, in the Faubourg St. An- 
taine. is proceeding with great rapidity. lt 15 in the form of an open fan. 
‘All the corridors will arrive at a common centre, frum which the whole may 
be inspected. ‘The prison is to contain 1200 cells, and the total expense is 
estimated at 4,381,000f. It is to be called La Nouvelle Force. 


LIST OF NEW PATENTS. 
(From Messrs, Robertson's List.) 


Six Months allowed for Enrolment, unless otherwise expressed. 


SUPPLEMENT TO PATENTS GRANTED IN JUNE. 


William Newton, of Chancery-lane, civil engineer, for “improvements in 
the preparation of paper designed for bank notes, government documents, 
bills, cheques, deeds, and other. purposes, whercin protection and sofety from 
forgeries or counterfeits are required." (A comnuunication.)—Sealed June 
10. 

Thomas Mitchell, of Dalton, York, dyer, for **a machine and apparatus 
Sor increasing and permanently fastening the face or gloss of all kinds of 
woollen, worsted, and fancy cloths, by the application of steam alone, with- 
vut immersing the goods in water."—June 15, ‘Two months. 

Thomas Richard Guppy, of the Great Western [ron Ship Building and 
Steam-engine Works, Bristol, civil engineer, for “improvements in the build- 
ing of metal ships and other vessels,"—]June 15. 

George Edmund Donisthorpe, of Bradford, York, top manufacturer, fur 
** improvemenis in combing woo! and other fibrous substances” ’ —June 15, 

John Oliver York, of Upper Coleshill-street, Westminster, engineer, and 
William Johnson, of Horseley lron Works, Staffardshire, ironmaster, for 
* improvements in paving or covering roads, streets, and other ways or sur- 
faces." —June 15. 

Samuel Mason, of Northampton, merchant, and Caleb Bedels, of Leices- 
ter, manufacturer, for ‘ improvements in the manufacture of boots, shoes, 
slippers, overaliy, and clogs, and improvements in machinery or apparatus 
used in such manufacture, and in the preparation of materials for the said 
manufacture.” —June 15. 

William Edward Newton, of Chancery-lane, civil engineer, for “ improve- 
menls in apparatus for propelling vessels.” — June 15. 

George Kobins Booth, of Hanley, Stafford, manufacturer and chemist, 
for “ an improved mode of applying heat fram various combustibles to manu- 
facturing and other useful purposes.” —June 15. 

Thomas Oldbam, of Manchester, manufacturer, for “an improved mode 
of manufacturing bonnets and hats.—June 15. 

Oglethorp Wakelin Barratt, of Birmingham, 
“ improvements in gilding, plating, and coating 
June 15. 

Lemuel Wellman Wright, of Gusford Cottage, North Wales, engineer, for 
“improvements in machinery or apparatus for bleaching various fibrous 
substances, end is also in possession of an invention of improvements in 
machinery or apparatus for converting or manufacturing the same into 
paper. (A communication).—June 15. 


experimental chemist, for 
various metallic surfaces,” — 
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Lonis Le Page, of 72 Lombard-street, 
for preventing accidents on railways. 

William Wylam, of Neweastle-upon-Tyne, merehant, 
in the manufacture or preparation of fucl.—June 22. 

Samuel Ellis, of Salford, Leicester, engineer, for “ improvements in 
weighing machines, and in turn. tables to be used on or in connexion with 
railways, and in weighing machines to be used in other places.’—June 22. 


for “ an improved melhod or methods 
(A eommunieation.)—June 22. 
for *nnprovements 
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Samuel Eccles, of Hulme, Lancaster, machinist, and Matthew Curtis, of 
Chorlton-upon-Medlock, machinist, for ‘improvements in looms for weav- 
ing." —June 22. 

Mose Poole, of Lincoln's-inn, gentleman, for “ improvements in collars 
Jor horses and other animals. (A communication.)—June 23. 

Nicholas Troughton. of Swazsea, Glamorgan, gentleman, for '' improre- 
ments in dressing ores requiring washing."—June 23. 

William Needham, of Birmiogham, guosmith, for “ improvements in fire- 
arms."—June 24. 

John Duncan, of 72, Lombard-street, gentleman, for “ improvements in 
the casting and construction of types for printing.” (A communication.)— 
June 26. 

Charles Townsend Christian, of Saint Martin’s-place, Saint Martin’s-lane, 
East India army agent, for ** improvements in the consiruction of steam- 
engines. (A communication.)—June 27. 

Richard Waller, of Bradford, York, coach-builder, for ‘ improrements in 
locomative carriages, and in steam boilers and engines."—June 27. 

John Thomas Betts, of Battersea, gentleman, for “improvements in cover- 
ing and stopping the tops of boxes, jars, pots, and other vessels." (A com- 
munication.)—June 27. 

Edward Johnson, of Nelson-square, Blackfriars-road, Surrey, surgeon, for 
‘improvements in apparatus for bathing."—Juue 27. 

Alexander Parkes, of Birmingham, artist, for “improvements in preparing 
solutions of certain vegetable and animal matters, opplicable to preserving 
wood ond other substances, ond for other uses.—June 27. 

Charles Kurtz, of Liverpool, manufacturing chemist, for “an improred 
lamp, for the combustion of naphtha, turpentine, and other resinous oils."— 
June 30. 

Charles Tetley, of Bradford, gentleman, for '* an improvement or improve- 
ments in the construction of boilers, otherwise generators, for producing 
sfeam.”’—June 30. 

James Lancaster Lucena, of Garden-court, Middle Temple, Barrister-at- 
law, for “improvements in steom engines, and in machinery for propelling 
vesscls, which improvements are applicable to other purposes, being an ez- 
tension of a patent for the term of five years granted by his late Majesty 
King George the Fourth to Alexander Galloway, of King-street, Southwark, 
engineer.” — July 1. 

James Johu Green, of Woolwich, surgeon, for “improvements in appa- 
ratus for securing, or fixing, standing, rigging and choins, and other tackle.” 
—]July 1. 

Charles Phillips, of Chipping Norton, Oxford, engineer, for ** improre- 
menis in apparatus or machinery for cutting corn, gross, and such like 
standing or growing crops, and in apparatus or machinery for cutting vegeta- 
dle substonces as food for cattle." — July 3. 

Thomas Wedlake, of Horachurch, Essex, machinist, for ** imprarements in 
machinery for making hay, which improvements are applicable to other 
agricultural purposes.” —July 3. 

James Verity, of Leicester-street, Regent-street, bnot and shaemaker, for 
“improvements in the hecls and soles of boots and shoes." —July 3. 

James llartley, Wear Glass Works, Sunderland, glass manufacturer. for 
" improvement in the manufacture af glass.—July 3. 

James Boydell, juur,, of Oak Farm Works, Statfard, iron master, for “ im- 
provements in the manufacture of metallic roofs and joists, and improre- 
ments in joining sheets or plates of meinl, for various purpases."—July 6. 

Florimond Deleroix, juu., of Norfolk-strect, Strand, merchant, for “ im- 
provements in furnaces far lacamotire and other engines, and in the appa- 
ratus used for regulating the cscape of steam, and the passage of air in 
chimneys of furnaces. (A communication.)—July 6. 

James Neville, of Walworth, civil engineer, for “improvements in the form 
and manufacture of horse shoes.”—July 6. 

John Wright aad Richard Wright, both of Richmond, York, boot and 
shoe makers, for '* improvements in boots and shoes, and other tike covering 
for the feet.”—July 6. 

Joseph Cooke Grant, of Stamford, Lincoln, ironmonger, for “ improve- 
ments in the construction of harraws."—July 6- 

John Woodhouse Day, of Well Field, Durham Colliery, and land agent, for 
“improvements in apparatus to facilitate the loading of vessels with coal, 
culm, or cinders.—Jluly 6. 

George Jolin Newberry, of King William-street, London, artist, for “ im- 
provements in the manufacture and construction of window blinds, screens, 
shutters, and other simitar articles, parts of which improvements are appli- 
cable to ather purpases.”—July 6. 

Herry Clarke Ash, of Birmingham, manufacturer, for “ improvements in 
the construction of teapots.” —July 6. 

James Booth, of Liverpool, clerk, and doctor of laws, for ** improrements 
in the means of converting rectilinear into rotary motion, and of converting 
ratary into rectilinear motion."—July 6. 

Thomas Masters, of Upper Charlotte-street, St. Pancras, confectioner, for 
“ an improved freezing, caoling, churning, and ice-preserviug apparatus, the 
warts of which may be used separately or in combination." —] uly 6. 

James Jaseph Brunet, of Limehouse, esquire, for “improvements in pro- 
2 eling, parts af which improvements have been communicated ta him bya 
Foreigner residing abraad." —July 6. 

Geurge Parsons, af West Lambrook, Samerset, gentleman, for “a portable 
roaf for various agricultural, and for ather purpases."—]July 7. 

George Parsons, of West Lambrook, Somerset, gentlemau, and Richard 
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Clyburn, of Uley, Gloncester, engineer, for “improvements in machinery for 
beating, cleansing, and crushing various anime? and vegetable materials or 
substances.” —July 10. 

Jacoh Samuda, of Southwark Iron-works, engineer, for “improvements is 
the construction of steam-engines, particularly applicable to the purposes of 
steam navigation.” —July 10. 

John Laird, of Birkenhead, Cheshire, ship-builder, for * improvements in 
the construction of steam and other vessels.” —July 10. 

William Edward Newton, of Chancery-Iane, civil engineer, for “ an im- 
proved agricultural machine, or implement for ploughing, harrowing, or tilling 
land." (A communicatioa.)—July 13. 

Richard Laming, Radley's Hotel, New Bridge-street, Blackfriars, London, 
gentleman, for “ improvements in the purification and application of ammonia, 
to obtain certain chemical products." —July 13. 

Joseph Maudslay, of Lambeth, engineer, for * improvements in machinery 
used for propelling vessels by steam power."—]July 13. 

George King Sculthorpe, of Frederick's cottages, Coleharbour-lane, gentle- 
man, for “an improved method of fastening and securing bedsteads."—]July 13. 

Menry Pinkus, of No. 1, Duke-street, Portland-place, esquire, for **im- 
provements in the methods of applying molive power in combination with 
apparatus aud machinery, to certain purposes in propelling, and applicable 
to railways, to ships, or other vessels aftont."—July 13. 

Stephen Geary, of Hamilton-place, King’s-cross, architect and civil engi- 
neer, for ** improrements in machinery or opparatus for clearing, cleansing, 
watering, or whoily or partially covering with sand, or other materials, roads, 
streets, or woys, and which machinery is also applicable to other similar pur- 
poses.” —July 13. 

William Midworth, of Mansfield, Nottingham, brass founder, for “ im- 
provements in the construction of what are commonly called street guard 
plates for public water services, and in the mode of constructing the stop- 
vaíves, stoppers, or stop-cocks, uscd therein, and which stop-ratves, stoppers, 
or stop-cocks are also applicable to various other purposes, where the flow of 
water, or other liquids, is required to be regulated or suspended." —Jnne 13. 

Neary Smith, of Birmingham, Warwick, for “improvements in apparatus 
Sor fastening doors, and in apparatus for giving action to alarums.”—July 13. 

William Hutchison, of Ivy Bridge-lane, Strand, marble and stone mer- 
chant, for ** improremen!s in machinery for cutting marble and other stones.” 
July 13. 

James Neville, of Walworth, civil engineer, for ** improvements in obtaining 
power by means of gases, applicable to workiny machinery." —July 13. 

Ann Wise, of Saville-row, Burlington-gardeus, Parisian corset-maker, for 
* improrements in the construction of stays and umbilical belts.” —July 13. 

Robert Ransome, of Ipswich, ironfonader, Charles May, of the same place, 
also ironfonnder, Arthur Biddell, of Playford, Suffolk, farmer, and William 
Worby, of Ipswich, foreman to Messrs. T. R. and A. Ransome, for “ im- 
provements in machinery and apparatus used for plouyhing and scarifying 
land, and for raking, and for improvements in machinery and apparatus used 
Jor thrashing, cutting, and grinding for agricultural purposes, and for im- 
provements in the construction cf whipple-trees."—July 15. 

James Overend, of Liverpool, gentleman, for “ improvements in printing 
Sabries with metallic matters, and finishing silks and other fabrics.”—July 15. 

William Garnett Taylor, of Halliwell, Lancaster, cotton spinner, “ for 
improvements in machinery for spinning cottan and ather fibrous substances, 
and in preparing and dressing yarn far weaving."—July 15. 

James Gallop Beater, of St. Clement's-place, Worcester, tailor, for “ im- 
provements in the fastenings for trouser-straps, and in fastenings far wear- 
ing apparel generally —July 20 

llenry Austin, of Hatton-garden, civil engineer, for ** improvements in the 
construction of water -closets.”—July 20. 

Charles Bertram, of the Borough of Newcastle-upon-Tyae, esquire, for 
“ an improved mastic ar cement, which may be also emptayed as an artificial 
stone, and for coating metals and other substances."—Jnuly 20. 

Joseph Harvey, of James-street, Buckingham-gate, gentleman, for “ in- 
provements in the construction af two-wheeled carriages."—July 20. 

William Daniell, of Abercarne, near Newport, Monmouth, tinplate mann- 
facturer, for “ improvements in rolling tron iuto plates or sheets.”—July 22. 

James Nasmyth, of Manchester, engineer, for “improvements in machinery 
or apparatus for driving piles, part ar parts of which improvements are 
applicable also to forging or stamping metals and other substances." —July 
228 
Joseph Daniel Davidge, of Greville-street, Hatton Garden, machinist, fnr 
“improvements in manufacturing certain materials as substitutes for 
whalebone applicable ta various useful purposes, aud in the machinery for 
effecting the same."—July 24. 

David Napier, of York-road, Lambeth, engineer, for “ impravements ap- 
plicable to boilers or apparatus for generating steam,"—July 25. 

Frederic Lewis Westenholz, of 151, Regent-street, merchant, for "a 
double-centred stcam-engine.”—July 25. 

Samuel Faulkner, of Manchester, cotton-spinner, for “ improvements in 
the machinery er apparatss far carding cottan and other fibrous sube 
stances."—July 25. 

Edward Eyre, of Poole's Hotel, London, gentleman, for “ improvements 
in railways, and in the machinery or apparatus emplayed therean."—(A 
communication.)—July 26. 

William Crofton Moat, of 28, Upper Berkeley-street, Marylebone, sur- 
geon, for “ a method of obtaining erial lacomation.”—July 26. 
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ON THE EFFECTS WHICH SHOULD RESULT TO ARCHITECTURAL TASTE, WITH REGARD TO ARRANGEMENT AND 
DESIGN, FROM THE GENERAL INTRODUCTION OF IRON IN THE CONSTRUCTION OF BUILDINGS. 


Essay to which the Medal of the Institute of British Architects mas awarded in 1842. 


Decoerative Architecture from the Baths of Titus. 


Great and manifold have been the disputes on the terms beauty 
and taste. Riglt reason and sound judgment seem to enter princi- 
pally into the composition of the latter quality, whether applied to 
morals or the fine arts, and with regard to the former, mnch cloudy 
argument may be cleared away by considering beauty in two points of 
view—as positive or intrinsic, and relative; the former appealing to 
the senses, the latter addressing itself to the understanding. The 
agreeable sensations arising simply from the form or colour of an in- 
dividual object, is due to its intrinsic beauty. Relative beauty arises 
from the fitness of things—from the perception of a means adapted to 
an end—from the parts being well calculated to answer the design of 
ihe whole. Relative beauty, therefore, being intimately connected 
with utility, is that which we principally recognise in architecture. 
Many objects intrinsically beautiful may occupy a prominent station 
in an architectural composition; but although strong and abiding 
associations of ideas, may often render it difficult to distinguish in- 
trinsic from relative beauty, yet it is certain that beauty is produced 
in architecture in the most eminent degree, by combinations of parts, 
none of which could justly be called beautiful if separated, and con- 
sidered singly on their own merits ; and it is no less certain, that the 
most beantiful elements of architectural composition contribute nothing 
to the beauty of the whole, unless properly associated. "They merely 
become absurd, as inay be seen daily ip the base prostitution of the 
exquisite models of Greek art. 

That beauty in architecture is inseparably connected with the ideas 
of fitness and utility, is made evident by the fact, that we acknow- 
ledge the highest degree of beauty to subsist in the most opposite 
extremes of taste—in other words, that the exercise of judgment and 
reason, which constitutes taste, leads us to consider beanty with refe- 
rence to fitness and utility ; and if one modification of architecture is 
admitted to a pre-eminence over others, it is becanse its fitness is the 
most obvious, and the means by which its purpose is attained, more 
simple and immediate. Whether we contemplate the architecture of 
the Egyptians or the Greeks, the stupendous piles of the Eternal City, 
the gorgeous monuments of the Gothic style, the mazy intricacy of 
the Alhambra, or the finished productions of modern Italy, the mind 
perceives, in each and all, the adaptation of the means to the end, and 
the development of the spirit of the age and country, in which, and for 
which, they were created, and these form the essential principle of 
the relative beauty of architecture. Now where shall we turn to find 
the beauty born from the spirit of our age and country, in the archi- 
tecture of the 19th century? The very proposition at the head uf 
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this paper is an answer. In the 19th century we are in possession 
of a material in extensive operation, offering us new modes of con- 
struction, new proportions, the power of creating new forms and com- 

binations, differing from every thing that lias preceded them in art. 

It is now 62 years, since the erection of the bridge at Colebrook-dale 

first revealed the capabilities of cast iron in construction on a large 

scale; and during that period, science and cast iron have marched 

hand in hand, with strides it is amazing to contemplate. But what 
has art effected with this new power? The Institute of British Archi- 

tects are still at the inquiry “what effect should result to architectural 

taste, from its general introduction?”! In the real adaptation of cast: 
iron to architecture as an art, we are much where the Dorians were, 

when they had placed four trunks of trees ina row with a tile upon 

each. Tbere the Doric order might have remained, had the Dorian 
been of our stamp, and there it would have remained had trunks ot 

trees instead of cast iron been first used in construction in our time. 

Or perhaps the parallel will run closer, if we compare ourselves with 

the ancients, when they first adopted the principle of the arch, since 

they combined it with architectural forms already established; as we 

shall probably seek to do with cast iron, whenever we begin to bestow 

our attention upon it. After 62 years’ experience, under circum- 

stances throngh which a new and original style of architecture might 

have been developed, we are still where the Romans may have been 

when they built their Cloaca Maxima. 

To what are we to attribute this stagnation in all our ideas, as 
regards art in this point of view? Doubtless, to the blind spirit of 
imitation and obstinate adherence to precedent (whether applicable 
or not, seems of little importance) which characterises the architec- 
ture of the present day. Where cast iron is to be used, the first 
requisite seems to be to keep it out of sight, or to make it look as 
much as possible like something else. To impress upon it the charac- 
ter of astyle would be more in the spirit of the ancients, whom we 
profess to adore. Not that it is in the power of any man to stand 
forth and say, “I will invent a style.” A style, like a language, must 
be the growth of time and circumstances; and who is to make the 
first essay in an age when precedent is “the be-all and the end-all,” 
and when he who cannot command success, cares not for the higher 
distinction of deserving it ? 

The fatal effect of this spirit on our architecture might be evidenced 
in varions ways. What has been advanced on the subject of cast iron 
is very far from being the strongest point in which it might be shown, 
but the argument must be limited to the question under immediate con- 
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sideration. may, peraaps, be further illustrated by a reductio ad 
absurdum. Let us suppose that the Greeks had possessed no marble, 


but bad known the art of casting large weights of iron, and had 
thought proper to use it “with regard to arrangement and design,” as 
it might have been used in their hands; we will further suppose that 
the art had been lost ; we should, perhaps, still have looked upon the 
monuments of antiquity so designed and constructed, in the same vul- 
gar spirit with which it has been the fashion to contemplate the Par- 
thenon—as something to be imitated. How would our “genius have 
been cramped ”! (as the phrase is), How should we have lamented 
at finding ourselves restricted to the use of stone, or marble, in which 
we sbould have sought in vain to reproduce the light forms of antiquity ! 
Instead of striking out original proportions, and combinations adapted 
to our means, we should sit down perfectly convinced that neither 
beauty nor character could be created under the disadvantage of such 
materials, and abandon ourselves in despair to the construction of 
bare walls, the monotony of which might now and then be relieved by 
the crash of a public building, though the laudable attempt of some 
classical genius to support it on Batb stone columns five-and-thirty 
diameters high. Extravagant as tbis notion may appear, it is not 
without its parallel, in the neglect of the present generation to seek 
for the elements of beauty in a material which new wants and new 
principles of construction are every day rendering more and more 
inevitable in our constructive architecture. It is not, of course, with 
the intention of suggesting any new mode of treating cast iron in point 
of art, that these observations are submitted to the Institute; but we 
may fairly infer that neitber the ancient nor medizval architects who 
have bequeathed to us inventions in art, which (lacking as we do the 
vivifving spirit of original thought) it cost us something even to 
imitate with success, would have overlooked the peculiar capabilities 
of a material holding so important a place in their constructive archi- 
tecture, as cast iron now does in ours. Material has, in all ages and 
styles, performed an important part in modifying design; and it is 
recognised as one of the most important elements of relative beauty, 
as exhibited in architecture, that the real and apparent construction 
should assimilate, and that the soundest architecture, in whatever 
style, is that in which art has turned to beauty and ornament the 
forms and proportions dictated by necessity, or oy science. Without, 
therefore, hazarding any new or startling problems on cast iron, or on 
architecture in general, it may be to the purpose to enter into some 
inquiry as to the use of metal in the arts, its influence in modifying 
design, and the purposes to which it might be applied in architec- 
ture, without losing sight of the precedents afforded by antiquity and 
the middle ages, to which we seem bound hand and foot. 

1. Let us consider first, low far the proportions of the supports, 
which is the most obvious effect to be produced by the formation of a 
genuine style adapted to the use of cast iron, is to be reconciled with 
any principle derived from the works of antiquity. It will scarcely 
be disputed, that no proportion of parts, so long as there is a perfect 
accordance in the different members of any composition, is incon- 
sistent with beauty. That this was a principle of ancient art, may be 
inferred from the fact, that among the numerous examples of the 
Doric order, which have survived from antiquity, no two present tlie 
same proportions. Nor can it be argued, that on the ground of pro- 
portion exclusively, any one is more perfect than the rest, since each 
must be viewed with reference to the character impressed npon it, 
whether tending most towards majesty or grace; and its beauty will 
consist in the perfect accordance between one feature and another, 
it was a remark of Sir John Soane, that this diversity in the antique 
orders of architecture, was mot tlie result either of caprice or negli- 
gence, but of a careful study of the effect intended to be produced. 
Thus from the temples of Poestum to that of Cora, the Dorie column 
passes through a variety of proportions, ranging from.4} diameters 
iu height to 9. To what proportions the architects of antiquity 
might have drawn out their supports, had metal entered into their 
construction as largely and familiarly as it now does into ours, it 
would be treading on dangerous ground to offcr a conjecture; bnt 
that they conceived, and freely designed, in a style of architecture 
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of extreme tenuity, when they were unembarrassed by solid inaterials, 
is evident, from the decorations of Herculaneum and Pompeii, and 


Antique Doric Orders. 


WiTNY.SE" 


Parthenon. 


Postum. 


Cara. 


other remains of ancient art. Nor is the architecture which the 
brush has perpetuated on the walls of antiquity, to be regarded as a 
mere capriccio. Thronghout these decorations a great portion of tlie 
framework is architectural, and presents an assemblage of members 
analogous to those of regular architecture, carried out with a uni- 
formity and consistency, which entitle these compositions to be con- 
sidered as an organized style, adapted to the purpose to which we 
find it devoted. It is not intended by these observations, to propose 
that we should solidify the decorations of Herculaneum or the Baths 
of Titus, (though it would he easy to do worse,) but it seems indis- 
putable, that the ancients saw nothing incompatible with beauty or 
good taste, in the proportions thus developed. Had it been other- 
wise, they would surely have avoided the semblance of architecture 
altogether, instead of elaborating into a regular style these exquisite 
creations of the fancy. (See the head piece.) 

Although this modification of architecture is confined to painting, 
yet there are other works of ancient art in which proportion takes as 


Marble. 


Bronze. 


wide a range, and in which the modifications of design are to be di- 
rectly traced to the nature of the materials emploved, and most es- 
pecially to the use of metal. The cande'abra and tripuds of anti- 
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quity, of which such numerons examples are extant, offer the most 
convincing proofs of the opposite extremes which beauty may touch, 


Antique Tripods. 
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Marble. 


where it is relative and connected with the principle of reason and 
utility. How different are the proportions of these objects, modelled 
on the same general form and outline, and destined to the same offi- 
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ces, according to the material, marble or bronze, in which the artist 
has thought proper to execute them. Change the material, and the 
one becomes absurdly heavy, the other impracticable. And yet so 
little attention has been paid by the moderns to a principle which 
miglt be supposed too obvious to be missed, that it wonld be very 
easy to point out candelabra copied from antique marbles and cast in 
iron, withont regard to the absurdity of execnting the mass in metal, 
when designs so much more consistent with the material, and equally 
authorised by antiquity (since it seems indispensable to copy some- 
thing) were to be had for choosing ; and otbers might be indicated in 
which a better feeling, as regards the shaft, only renders more obvions 
the disproportions of a Inmpy pedestal, substituted for the exquisite 
tripedal arrangement, universal in the metal candelabra of antiquitv. 
Cast-iron, however, being so much more brittle than bronze, would 
require a somewhat different treatment, if considered in an original 
spirit. Besides candelahra and tripods, we may point to antique 
seats, in which the modification from the same cause is no less 
striking. And even in those forms, which are less open to variety 
from being the direct representations of natural objects, the handling 
is with equal skill adapted to the materials. The draperies of sta- 
tues are studied with especial reference to this point; and some 
works of antiquity which have descended to us in marble, have been 
pronounced by competent authorities to be copies from bronze, on ac- 
count of their peculiarity in tbis respect. In vases, also, there is a 
marked difference in the design, as the material is marble or bronze 


Antique Seats. 
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as may be seen in innumerable examples in the museum at Naples. 
If our meaus are deficient for carrying this parallel of the ancient 
practice in marble and metal much farther, it makes at least a strong 
case, that it is uniform and consistent as far as it goes. It is no ob- 
jection to the argument which bas been drawn from the decorative 
architecture of Heiculanenm and Pompeii, that the ancients never 
aitempted to approach that style in execution, by reducing their sup- 
ports to the minimum which might lave been permitted by the mate- 
rials they were io the habit of employing. It is not contended that 
cast-iron is necessarily to be reduced to its minimum. The trabeated 
system, which is the fundamental principle of Greek architecture, 
and the predominant feature in the derivative style of the Romans, 
demanded a certain proportion between tlie masses which were em- 
ployed for the architraves, as connected with the marble ceilings of 
the peristyles, the pediments, and the roof, and the columns on which 
they rest. We learn from Vitruvius that the ancients studied the 
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nicest shades of distinction in these proportions. And how happily 
have they been determined! Human ingenuity has sought in vàiu 
to improve upon them, and every palpable deviation in parallel com- 
binations, brirgs with it the sensation, that the principles of relative 
beauty are disturbed. Change the material, as in the timber archi- 
traves of the Tnscan order, according to the doctrine of Vitruvius, 
and the proportions are at once revolutionized—but without any com- 
promise of the essential principle of beauty, since the means and 
the end remain consonant, and the parts are fitted to the design of the 
whole. 

2. In considering the works of antiquity with reference to the in- 
fluence of the nse of metal upon architecture, we have been reduced 
to argue npon analogies. The consideration of another style of ar- 
chitecture, which divides with the chefs d'euvres of Greece itself, 
the admiration of posterity, will afford us a much clearer view of the 
influence which cast-iron may exercise upon art, and what is more 
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without compromising the darling principle of imitation and precedent. 
It is indeed strange, that so little advantage should have been hitherto 
drawn from the employment of this material, in a style to which it su 
readily lends itself as the Gothic. 

The principle of Gothic architecture, as opposed to the Greek, 
the prevalence of the perpendicular line, has been well discriminated 
by Rickman; and itis not to be doubted that another principle with 
the Gothic architects, if indeed it be not identical with-the first, was 
the reduction of all the points of support, both really and apparently, 
to a minimum. This is especially obvious in the earlier style of 
Gothic, where the clustered shafts alculated to effect this impression 
on the eye, are detached from the main body of the constructive pier 
with which they were at a later period incorporated. Sometimes 
this effect is greatly increased by a combination of isolated shafts, 
without the nucleus of a central pier, and in the composition of sub- 
ordinate parts, as in double and triple lancet windows, where the 
support given by the columns is only apparent, we have single iso- 
lated shafts of excessive slenderness—and there are some remarkable 


Gothic Shafts from the Lady Chapel, Salisbury. 


examples, which go far to prove this principle of design to have 
been limited only by the capabilities of the materials employed. 
Such is the lady chapel of Salisbury Chapel, where four single iso- 
lated columus, 32 diameters or thereabouts in height, form, or appear 
to form, (it is not very certain which,) tbe actual support of the main 
vaulting of the roof, leaving after ages to marvel at the hardibood of 
tlie design, and the skill of the execution, and though last, not least, 
the success which has attended it. There are other cases io which 
it is evident that the supports have been reduced as far as prudence 
would admit. The nave of Herne Church in Kent, affords an ex- 
ample of single shafts, in which the proportions have undoubtedly 
been thus regulated. 

Now this characteristic of Gothic architecture, which the archi- 
tects of the middle ages attained generally by tbe help of Purbeck 
marble, with much limitation and difficulty, we in the 19th century 
have the means of producing with far greater facility, and carrying 
to a much greater extent, by the aid of cast-iron, which places it in 
our power to arrive at a degree of lightness, of which the Gothic ar- 
chitects could only dream, though they made bold efforts to realise it; 
and it does appear most extraordinary, considering how popular 
Gothic architecture has become, and how well its details are under- 
stood, that so few attempts shonld have been made to render iron 
available for the combined purposes of construction and beauty. On 
the former consideration, it has sometimes been used, but either in 
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disguise, or with economical views only, in the naked deformity of a 
mere post or joist, without relation to the fitoess of the whole, and 
with scárcely even a pretence at architectural character. Considering 
how essential it is in modern churches that the internal supports 
should cause the least possible obstruction, it is strange that the pe- 
culiar sympathy between obvious utility, Gothic architecture, and 
cast-iron, should not bave been more diligently studied. The invete- 
rate canker of imitation and precedent, has in this case as in others, 
poisoned the sources of invention. There is no original precedent 
for cast-iron columns, and we must therefore persist in building them 
with stone, or with something whicli?is to pass for stone ; or if we 
use iron, we must give up as impracticable all attempt to give it a 
genuine architectural character. We may with certainty pronounce 
in this case, that iron might be used strictly in the spirit of the 
Gothic architects; and it may even be affirmed that they would wil- 
lingly have taken the utmost advantage of this material had they 
possessed the art of castingit. If a precedent is yet demanded, the 
actual use of metal, if not iron, in columns, may be seen in Exeter 
Cathedral, where isolated shafts of brass enter into the composition of 
the sedilia adjoining tüe altar. 

Let us bring the search after the £a/os in the construction of Gothic 
columas in cast iron, to a practical test. The weight of the clerestory 
and roof on an ordinary church of forty feet high or thereabout, 
standing on lateral arches of eleven or twelve feet opening, may be 
about twenty tons on each column, and supposing the shafts of the 
columns to be twenty feet long, the requisite strength in cast-iron 
would be met by a diameter of six inches. Now there is no reason 
whatever why a column of forty diameters in height, should be ab- 
stractedly considered deficient in beauty. The etfect of this, as of 
any other proportion, would depend entirely upon its being in unison 
with the other members of the architecture, or the reverse; but if we 
suppose a stone arch to be carried on this column, a very material 
practical objection arises, inasmuch as there will not be room on the 
top of the column to develop the necessary bulk of the stool of the 
arch, either as regards its construction or decoration, unless the 
capital were spread to a degree involving weakness, hoth real and 
apparent. Hence an incompatibility between such a column, and 
such an arch, destructive of relative beauty. If, however, we con- 
sider the properties of cast-iron, we shall find that a solid column on 
this scale is the most disadvantageous mude of employing it, since 
a much smaller quantity of metal expanded into a hollow cylinder will 
possess a much greater degree of strength. If we make the shaft of 
a column under these circumstances twelve or fourteen inches in 
diameter instead of six, we shall find, while we consult economy and 
utility in the column, that the arch will grow from it without exag- 
gerating the projection of the capital, or departing in the slightest 
degree from any form or proportion authorized by precedent, 

There is, however, ao original example which might have been put 

in the foreground, where the columns are actually re- 
; duced beyond the proportious which the architect, for 
reasons best known to himself, has thought ft to give 
to the stool of the arch ; aud the capital is pieced 
out on each side, by a sort of attached corbel upon 
which the mouldings terminate. It is at Winch- 
combe Church in Gloucestershire. Whatever may 
be thought of the principle of this arrangement, the 
effect is very bad, but being a precedent, aud there- 
i fore a desirable additiun to the stock of materials 

Springing of for imitation, it is thought right not to withhold it. 
Arches, Winch- Whenever the rage fur precedent and imitation shall 
combe Church. abate, there are stupendous effects to be produced in 
architecture, especially of the Gothic character, by the use of iron 
columns; but it must be when the material is recognised to be legiti- 
mate, aud not cased with deal, or “ painted and sanded,” or “jointed 
and coloured," as the price books have it, “as stone.” 

Thus far, in this branch of the subject, cast iron has been con- 
sidered with reference to columns only. In subjecting other mem- 
hers of the Gothic style to a similar inqsiry, it will be necessary, 
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since we are arguing upon precedents, to argue with more caution, as 
precedents become less obvious. We may learn, from a comparison 
of carvings in stone and wood, 
how completely the mode of 
treatment varied with the ma- 
terial in Gothic as in classical 
art, and especially how well the 
relief of the ornamental parts of 
the work, was proportioned to 
the bulk necessary to the self- 
support of the substances em- 
ployed. Tlie skill with which a 
considerable variety of mould- 
ing and outline, and an effective 
distribution of light and shade 
was produced in wood witliout 
employing unnecessary tbick- 
ness of material, or exposing a 
high relief to the destroying 
action of the weather, is not 
one of the least remarkable in- 
stances of the ability of the 
Gothic architects, nor the least 
worthy of careful examination 
by their imitators, some of 
whom have nevertheless stu- 
died to bestow upon woad- 
work, all the amplitude of relief to be fuund in precedents executed in 


Gothic Munldings in wood. 


Serecn of Henry VH. Tomb, 


Screen of Islip's Chapel. 
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stone. From the practice of our masters in this respect, we may 
safely infer, as we have done before, that they would lave displayed 
equal skill in devising new proportions and new modes of treatment 
for iron, had they applied it to as many and as important purposes in 
construction, as might be devised and executed at the present day. 

Such purposes and modifications, it must be repeated, it is not the 
intention of tlie present essay to suggest; but the inference is not one 
of mere conjecture, since we actually possess works of art of the 
middle ages in metal, legibly stamped with the pecnliar influences of 
the material, to which sundry modern attempts to Gothicize in cast 
iron are very unlike indeed. 

Before we proceed to more elaborate works, it is worth while to 
point out the various patterns in which the iron and lead work is dis- 
posed, in the windows of the early Gothic. A series of these designs 
will be found in Carter's Ancient Architecture (Part I, plate 79). It 
is true that these forms are subservient to the display of stained glass, 
but, independently of the glass, they are worthy of consideration and 
study. At the Sainte Chapelle at Paris, the iron work rivals the 


| tracery of later times in the variety and richness of the patterns. 


The material in these examples is wrought iron, but very little modi- 


| fication would be necessary to execute them iu cast, and since iron 


bars are indispensable in all Gothic windows, it is extraordinary that 
so little advantage should have been taken of this mode of turning 
them to account. 

Aithough this simple and obvious mode of emploving iron in Gothic 


| architecture has been generally overlooked, more than one instance 


might be adduced in which it has been used for the entire window 
frames, but without any idea beyond that of imitating stone; that is 
to say, of adapting the material to as inappropriate a model as 
possible. In these performances the forms furnished by precedents 
in stone are so closely imitated, and the bulk of the parts, and relative 
breadth of the openings so far approached, that the result is a most 
uncomfortable sensation of meagreness, weakness, and disproportion. 
Had the analogy with stone been openly abandoned, and the supports 
made no greater than is necessary, the material would at once be 
recognized, and the mind so far satisfied. Iu what way the Gothic 
architects would have treated a metal window frame, we may iufer 
from two works in metal, in which analogous architectonic combina- 
tions are developed; viz. the screen of Edward IV.'s monument at 
Windsor, actually executed in iron, (what can precedent do more for 
an uninventive age?) and that of Henry VIT. at Westminster, in 
brass. A comparison of a portion of the latter with a compartment 
of the stone screen of Islip's Chapel, of about the same superficies, 
will explain better than many words the peculiar influence of metal, 
upon original Gothic composition. Whenever we recognise cast-iron 
as a material susceptible of beauty, there is nothing upon which its 
capabilities will be more successful developed than in windows, 
Gothic or otherwise. Of closely barred windows and grilles, 
we make abundant use for various purposes, but we have scarcely 
thought of decorating them, except when some ambitious ironmonger 
presses the favourite “ Greek honeysuckle” into some new invention, 
more foolish than tlie last. 

The subject proposed by the Institute, upon which the foregoing 
observations have been offered, is one of the greatest importance iu 
the present state of the arts and sciences in England. The modes in 
which it may be discussed are many; and valuable hints in architec- 
tural composition might be elicited, if it were proposed with the 
object of studying the capabilities of the material, and suggesting 
modes in which they might be made available in art as well as in 
science. In the preceding remarks, it has been taken ina single point 
only. The general argument on the effect of material upon design might 
be extended, without perhaps digressing more than might be allow- 
able, and the modifications of our native architecture in the chalk and 
rubble churches of Kent—the decorative flint-work of Norfolk and 
Suffolk—and the different treatment of the detail, in the contempo- 
raneous structures of the counties of Lincoln and Gloucester, con- 
tingent upon the quality of their stone, would afford ample and deci- 
sive examples bearing not too remotely on the main subject—but all 
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this is too extensive and important to be treated in a mere digression. 
lt is a vice of the present school of architecture to neglect obvious 
and natural resources ia construction, to produce showy falsities, and 
to be ashamed of sound realities. To support this proposition would 
lead to another dissertation, but it would be unjust to conclude with- 
ont qualifying the general observations already made upon this 
teadency, by admitting that there are many honourable exceptions. 
To select examples would be invidious, but it may be allowable to 
mention what has appeared in print, and it would be throwing away 
the advantage of a powerful support to the argument which has been 
pursued, not to refer to the letter on ecclesiastical architecture, ad- 
dressed to the Bishop of London by Mr. John Shaw. 

The most cunsiderable attempt ever made to connect cast iron with 
architecture, as an art, is the construction of the new spire of Rouen 
Cathedral. In this work, the proportions have been carefully 
adapted to the material; whether the object sought has been as well 
attained as it might be is not now the question. The endeavour is 
laudable; and as we flatter ourselves that in a knowledge of Gothic 
architecture, at least, we have the advantage over our neighbours 
let us try to produce something more satisfactory. 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS Lll. 
** | must have liberty 


Withal, as large a charter as the winds, 
To blow on whom I please. 


1. Tr is with naked windows as with naked figures—the latter may 
be either innocent enough or grossly indecorous, just as they happeu 
ta be introduced. Puta naked figure, that may be unexceptionable 
in itself, into a picture where other figures are clothed, and it becomes 
an indecency—of which, by the bye, there is an instance whieh had 
better have been omitted, among the cartoons in Westminster Hall, 
where sans-culotle gentlemen in puris naturalibus “ cut a figure ” along- 
side uf others who are in breeches. As to windows, the rule should 
he, if you can’t afford clothes, that is, “dressings” for them all, bestow 
them on none. It does not, indeed, follow, that all are to be dressed 
alike, or in the same degree, for some may be comparatively in un- 
dress ; but between undress and a state of nudity there is some little 
difference. It is nothing less than a positive violation of the ordinary 
and most obvious proprieties of architectural decorum, to give dress- 
ings to the windows of the principal floor only, and leave all the others 
absolutely bare. Yet how frequently is this done! which being the 
case, we must suppose that it is admired as producing at least a 
smartish look—something of would-be consequence, like that of those 
unhappy people who affect to be above their own class in society, yet 
can get into no bigher one, and so render themselves objects of ridi- 
cule to both. Another most tasteless practice is that of sticking in 
columas and pilasters between windows which have no dressings, or 
if any at all, such as are by no means sufficient to produce eousistency 
of character, Yet it is of such bungling vulgar stuff that the archi- 
tectural * magnifieence "—so the penny-a-line critics call it—of Re- 
gent Street, and Regent’s Park palaces, and of Pimlico and Paddington, 
ismade up. This is the sort of stuff which, as Welby Pugin—who 
does not always cull his words for ears polite—savs, * absolutely make 
us spew to look upon them" ; whence it may be supposed that John 
Nash and his schoul must have caused many a dreadful fit of land- 
sickness. 

U. Surely architects have an excellent right to claim Mercury for 
their patron, as being the God vf Thieves. Not conteut with stealiug 
ready-made orders and columns, they generally pilfer almost every 
thing else, till sometimes there is nothing whatever in a design they 
can fairly lay claim to as their own, except the tastelessuess with 

which they botch together their stolen ware. For their not exercising 
their invention at all in regard to columns, the excuse is that they are 
things by far tuv | recicus to be “tampered with,” and even the idea 
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of attempting—not to produce a fresh order, but to modify the stand- 
ard examples of the orders, so as to produce others, is reprobated as 
presumptious. Yet that they shonld almost invariably steal ready- 
designed windows too, is somewhat unpardonable, more especially as 
they affurd very great scope indeed for diversity of design and deco- 
ration, where decoration is most of all imperatively required, if there 
1s to be any degree of it at all. 

Ill. Together with the very best piece of design Soaue ever pro- 
dueed, the Bank of England exhibits some of his worst. Did we not 
know it to be fact, never could it be imagined that the nortb-west 
angle of that edifice, aad the centre of the south front, were by the 
same architect; the latter is as complete a failure as the other is 
beautifnl and picturesque—a mere jumble of ill-assorted parts, and in 
its ensemble stamped by a littleness of manner amounting even to pal- 
triness. The arched entrances are so utterly at varianee in every 
respect with the order, that they alone would disfigure the compo- 
sition, were it otherwise ever so unexceptionable. Bad enough in 
themselves, they look some degrees worse than they else might, owing 
to the very strange contrast they make with the large square-headed 
tank doors—features of rather questionable propriety in themselves— 
introduced into the wings of that elevation. So long as this eentre part 
remained to be done, it was to be expected that the architect would 
here put forth all his force, and give us a veritable coup de maitre. 
Instead of which, when he came to what onght to have been his finish- 
ing stroke, he seems to have got quite to his wit’s ends, and to have 
been left without an idea. Fortunately this portion of the facade will 
look inore miserable thao ever now that it is brought into close prox- 
imity with the portico of the new Rayal Exchange: nor is “ fortu- 
nately ” here either a slip of the pen or error of the press, but se- 
riously meant, because it is fortunate that there is now a very sufficient 
pretext afforded for remodelling the exterior of that portion of the 
Bank, so that it may not look absolutely pitiful in comparison with its 
new neighbour. As this part is here really loftier than the rest, so 
also might the order be very well made upon a larger seale than that 
of the wings; and indeed it was generally supposed beforehand, that 
such was the architect’s intention; instead of which he merely piled 
up there what shows itself vo better than an excrescence, and one in 
pretty much the same taste as that hoisted up ou the top of the Man- 
sion House, and which has lately been removed—an example that 
ought to be fullowed by the Bank. 

1V. The precedent as to alteration set by the Mansion House might, 
indeed, be both greatly extended in regard to that building itself, and 
be followed by a very great many others, to their no small improve- 
ment. Were something, for instance, done to the body of St. Martiu's 
Church, so as to make it tulerably of a piece with the portico, that 
edifice might be rendered far mare worthy than it now is of the repu- 
tation it holds. The National Gallery would sustain no loss by getting 
rid of its miserable dome; nor would Goldsmith’s Hall be improred 

Jor the morse, were its lower part made to agree with the upper part, 
instead of being, as at present, two distinct halves, one with mere 
holes io the wall, the other with more than usually ornamented win- 
dows. Neither Somerset House nor Sir W. Chambers’ reputation 
would suffer were the paltry *pigeon-house"' turrets on the sides of 
the inner quadrangle to be swept away. Were, again, the United 
Service Club to subscribe to buy a cornice fur their building, it would 
be a deed of charity—would be clothing the naked, and almost like 
feeding the hungry, for at present it has a most famished and famine- 
struck appearance. As to Buckingham Palace, that might very well 
escape intact, it being altogether incorrigible and uoimproveable. No- 
thing short of such a judicious “accident ” as those which befel the 
Houses of Parliament and Royal Exchange, eould clear away all its 
vices and blunders; and it would be too much to look fora special 
interference of Providence to deliver the nativn from such a disgrace 
as that precious pile of architectural gewgaw aud trumpery. 

V. It matters not what may be the capabilities of a style, if it be 
taken up by those who have no capability of their own. What is 
notoinally oue and the self-seme style, will show itself altogether 
opposite in character according to the talent and taste, or the no talent 


1843.] 


and no taste, brought to it, a remark which I have already made more 
than once before, but one which canuot be repeated too often. Of 
the Italian style and of the very same species of it, we meet with very 
striking contrasts in Barry’s two club-houses in Pall Mall, and the 
Club-house Chambers in Regent Street. The difference as to quality 
and taste between the latter and the two former is hardly to be ex- 
pressed, for it does not amount to much when stated in words, nor 
can it be indicated further than by vague, qualifying epithets. In the 
two Pall Mall examples we perceive a refined elegance, and a most 
captivating simplicity produced by what most people seem to imagine 
opposed to simplicity, namely the most patient study and careful 
elaboration of every part, even to the minutest details. There is no 
one part that is overdone in proportion to another; no one that is un- 
derdone. Every thing is in its proper place, and contributes to the 
beauty of the ensemble. There is nothing you would wish either to 
add or take away. Eminently beautiful in themselves, the individual 
features acquire redoubled charm, from the felicity with which they 
are combined. The Regent Street example, on the other hand, is al- 
most the direct reverse: while it is very far from being free even 
from decided blemishes that might be easily pointed ont, its general 
ioferiority lies in numerous particulars and circumstances, which 
hardly admit of being described or pointed out, except tiva voce with 
the building before one. One great defect is, that the whole looks 
too much squeezed together, and is consequently deficient in repose; 
nor is it less so in regard to richness, notwithstanding that this last 
seems to have been aimed at by the variety of parts—which, how- 
ever, are all poor in themselves. I have heard it pretended, that the 
predominating characteristic of Barry’s Italian style, is the corni- 
cione: let those who fancy so, try it, and they will soon find out their 
mistake. There is no deficiency of cornice in the facade of the 
Clubhouse Chambers; but a most terrible deficiency of other merit. 
It is to Barry’s two desigus, what a very ordinary pippin is to a pine- 
apple. 

VI. One great merit of Barry, as strikingly exemplified in the two 
buildings above-mentioned, is that his detail is his own. Every part 
of it appears to have been expressly studied and devised for the ac- 
tual occasion; whereas in general, even where better than usual in 
itself, detail seems to be taken from books or other authorities, and 
applied without the slightest modification, and in such manner, per- 
haps, as to be rather injurious upon the whole, by causing all the rest 
to appear in very inferior taste. Some will then, probably, ask, what 
is tbe service of purchasing expensive architectural publications, if 
we are not to be allowed to borrow any thing from them ?—the bor- 
rowing, by the bye, meaning nothing else than stealing—which by 
some is practised in so barefaced a manner, that they do not even 
pretend to design their own details at all, but set their clerks to copy 
it from prints and books. The use of such examples is to study 
them, to form one's taste upon them, to learn to discriminate between 
what is excellent and what defective in them, and so to profit 
doubly by imbibing the true spirit of the former, aud avoiding the 
latter. The use of such lessons, is to derive ideas from them, there- 
fore they are not likely greatly to benefit those who stand most of al] 
in need of such aid; it being a well known fact, that those who have 
fewest ideas of their own in their heads, can find least room there for 
those to be got from other people. 

VII. It is to very little purpose for any one to attempt making a 
stir about the British Museum. The case is altogether a desperate 
one; and nothing remains for us, but to submit with graceful resigna- 
tion to what must be, and to what fate—in the person of Sir Robert 
Smirke, irrevocably decreed long ago, shall be. It is true, circum- 
stances have greatly altered since his Post Office was hailed by the 
newspapers as a most classical piece of architecture, at which time 
there was searcely any other channel for architectural criticism, or 
tlie expression of opinion in regard to it, than the columns of a news- 
paper, which were likely enough to entertain sympathetic admiration 
for the columns of the great architect in question. Yet, if there has 
been some change in that respect, there has been none in Sir Robert; 
as for the matter of that, why should there be any, since he long agu 
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attained such perfection, that to look for further improvement would 
be most unreasonable? To say the truth, he has given so many ex- 
amples of the same sort of excellence over and over again, that half 
a score of them migbt be exported to some of our colunies, and we 
at home be nothing the poorer. 

VIT. Notwithstanding that so very much has been said upon the 
orders, both in books and in lectures, no one—as far at least as 1 am 
aware—has yet entered into satisfactory comparison of ancient exam- 
ples and modern applications of them, showing how far their character 
and effect has been preserved, or else neutralized, if not quite destroyed. 
So far from saving anything on that head, or giving any cautions 
at all, although they are evidently enough needed, they leave it to be 
inferred, that provided an order or a few columns be tolerably correct 
in themselves, all the rest mus/, as a matter of course, be equally sa- 
tisfactory—even admirable, That such vast importance should have 
been attached two or three centuries ago to the mere mechanical 
study of the orders, is not very surprising, even natural and excusable. 
Surprising, however, it is, in no small degree, that such should con- 
tinne to be the case almost as much as ever. Hardly less astonishing 
is it, that out of the countless number of publications professing to 
supply general instruction relative to architecture and matters of ar- 
chitectural taste, there is scarcely one which enters into the principles 
and rationale of composition—l mean into the general principles, 
the application of which must be left to individual judgment, and to 
the circumstances of the particular case; for what may be very ap- 
propriate at one time, may be quite the reverse at another. It is 
trne, instruction of tbis kind must be bnt very limited after all, and 
in a manner needless, because those who are most capable vf profiting 
by it, are also capable of working it out for themselves, which is after 
all, the very best and most efficient mode of study. In fact, it is this 
sort of study and the capacity for it, which chiefly constitute talent, 
orina higher degree, genius. For want of continued study of this 
kind, even those who set ont at first with a certain stock of talent, 
sooner or later, quite exhaust it; which, however, may be quite im- 
material in one respect, becanse, his repntation once established, a 
man’s ability is taken upon trust. People—some people at least— 
may feel that they are very dissatisfied within themselves with what 
has the recommendation of a name; but then they feel that they 
ought to doubt their own judgment, or at all events do not care to 
seem to swim against the stream, and accordingly with the discretion 
of timidity, leave the world to find ont the humbug in its own good 
time, which it generally does, as witness “the great Mr. Wyatt," 
now transformed into “James Wyatt, of execrable memory.” 

IX. Poor Sir John Soane!—now to be made after all an object of 
posthumous abuse, by the very man who was constantly toadying him 
in the most servile manner while he was alive! Yet so itis. The 
censure may be merited; the suppressed work of his alluded to, may 
be such that no one can “conscientiously compliment the author or 
the man;” but supposing that character of it to be perfectly just, it is 
any thing but creditable—absolutely disgraceful to the other party, 
that entertaining such opinion of Soane, he should all the while have 
professed the greatest admiration and respect for him, and have ea- 
gerly seized hold of every opportunity, and even the slightest pretext 
at all for doing so. Instead of vindicating his “much esteemed 
friend’s” professional character from any of the numerons aspersions 
that have been thrown out against it, he makes himself an opper- 
tunity for aspersing Ins moral character, raising suspicions all the 
more prejudicial, because, the work itself being suppressed, and no 
copy of it even in the British Museum, it cannot be ascertained how 
far it really deserves the reprobation so very pointedly implied. That 
the quondam most obsequious admirer of Sir John Soane shonld now 
become his traducer, is indeed startling; but of the two, Suane 
showed the greater discretion, for he suppressed his obnoxious work, 
whereas the other has been so absurdly indiscrect, as to let it now be 
seen what was his real opinion of a man whom he may be said to have 
worshipped in public. 
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WINDMILL IN WARWICKSHIRE. 


By Inigo JONES. 


A, Cornice, top of mill. 
M monldings of piers. 


A true master mind is to be recognized not only by its great works, 
but by its slightest and least important attempts. 1n particular to the 
artist should apply the motto, Nihil quod tetigit non ornaril, the same 
general principles of taste regulate details as regulate a grand design. 
We certainly must confess that some of our prominent examples of 
architectural proficiency recognize this rule, but on opposite gronnds; 
with them the same frigidity and the same slovenliness prevail in a 
palace as in a workhouse, and tlie same abseuce of art is to be recog- 
nized in each. We do not mean this; on the contrary, we want to 
see the true artist exhibit himself in every performance, for negligence 
in details can scarcely ever accompany the grand in design; in fact, 
we have ever found that master minds were those of the most ex- 
tended information as to minutia. The mind of Michael Angelo took 
in the whole range of art in all its variety of practical manipulations ; 
Napoleon and Wellington, in the midst of their vastest schemes of 
conquest, knew how many pairs of horses’ shoes each trooper had in 
reserve, and how they onght to be made; Homer and Shakspere 
have shown the greatest acuteness of observation in whatever affected 
their compositions. Is it to be supposed that those possessing such 
powers of observation, and exercising them so constantly, would con- 
sider it worthy ol them to sloven over the details of their own profes- 
sion? Architects and architects’ employers, we are sorry to say, too 
often think otherwise, the mens divinior is some cabalistic idol only 
to be brought forward at jubilees, or in times of some publie excite- 


Rererence TO MouLpincs. 


B, Monlding to window head. 
E, String course above arches. 


i 


C, Impost monlding of piers. D, Base ' 
F, Archivolt or arch moulding. ] 


ment, not to be exerted and exhibited on every occasiun. Such was 
not the feeling of our Greek, onr medieval masters; the Athenian 
vase, the tomb, the weapon, at once reveal their classic origin; the 
smallest works of the middle ages show how deeply routed was the 
love of art, tbe same in the least piece of church furniture as in the 
glorions pageant of the minster itself. Such was not the feeling of 
our own great masters; the works of Inigo Jones and Christopher 
Wren afford as many points of study in their details as in their gene- 
ral aspect. Above we have given a representation of a windmill * by 
the former of these eminent men, a design showing how well he could 
bring his resources to bear on what is generally considered such an 
ephemeral and trivial occasion for their exercise. This work is in 
Warwickshire, and it will be seen that the mill is raised on a base- 
ment of six arches, which contains the mili stairs. The cornice at the 
top of the mill, the impost moulding of the piers, the base moulding 
of tne same, the string course above the arches, and the archivolts, 
show that he has not been negligent of due and effective ornament. 
It is a study which many of the present day may contemplate with 
advantage. Simple yet ornate, not exaggerated in character, not 
overstepping the modest bounds uf propriety, aod yet giving a pictu- 
resque contour well adapted to the situation in which the object is 
placed. 


1 For this engraving we are indebted to vor contemporary, the Builder. 
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THE BRITISH MUSEUM. 


Sin — Happening to visit the British Museum yesterday, I have sot 
down a few remarks which you will perhaps give in your Journal, as 
supplementary to the paper on the subject of that edifice in your last 
number. 

The old building is, I find, 2» s/at« quo as to appearance, for that 
facade lias not yet begun to be taken down, but internally there has 
been a good deal of work carried on, through which a temporary 
boarded up passage leads from the hall to the Townley Gallery. 
Here havoc has begun its work, for one of the tasteful little rotuudas 
in that suite of rooms has been cut nearly in halves, preparatorily to 
its final demolition. Those rooms were, it must be owned, rather too 
confined, considering that the Museum is open to a sometimes 
thronged concourse of persons; still, it is to be regretted that they 
could not be spared, for they are not likely to be replaced by what 
will be more attractive in point of architectural character. Of the 
Lycian or Fellowes’ marbles, I will only say they are not worth a tenth 
part of the fuss that has been made about theim, most assuredly not 
worth sending out an expedition to secure more of them. Should 
the Lycian mania continue, we may expect counterfeit antiques, 
equally precions, ta be manufactured on the continent and imported 
into this country. But look there! there is ¢he very thing! a real 
treasure, aud a specimen of art that Sir Robert Smirke ought to go 
down on his knees to! Excuse the liarum-searumness of my manner ; 
I am not quite mad—merely a little flighty or so. ** There," said I to 
myself, “if Sir Robert does not make something of that, he himself 
ought to be made into a mummy, and sent to keep company with the 
mummy gentry up staiis’’ However; it is of no use to go on rambling 
at this rate, for until I explain, you will hardly guess what ] am 
driving at. Of course yon are aware of Sir Roberts penchant for 
columns with Ionie capitals; he has favoured us with a vast many in 
his time, but with scareely two good specimens out of the whole 
number, forgetting that it is possible to lave too much even of a really 
good thing. Invention is, of course, not to be thought of ; for were 
he to give us a fresh idea of his own for any such purpose, good as it 
might be in itself, it would excite a hubbub against him from all the 
orthodox, and the classical puritans; yet he has no occasion to invent, 
but merely to adopt, for his façade to the British Museum, what is in 
the Museum itself, consequently its legitimacy can be proved on the 
spot. All this, you will say, is sheer rigmarole; trne, and here comes 
the solution of it. What I am alluding to is the bold and rich antique 
voluted capital, on each of whose fonr sides or faces is sculptured a 
mask in full relief—a well imagined composition, and, as it seems to 
me, one highly appropriate for such a building as a museum, as the 
display of sculpture in the capitals would serve to indicate that the 
edifice is partly devoted to the purpose of a public sculpture gallery. 
Or, shall we say that external character is of no consequence, sinee 
“good wine needs no bush.” 

In sober seriousness, what are we to have from Sir Robert Sinirke 
on this important occasion? What we may expect from lim we too 
well know; but surely he will not now be allowed to go on as he has 
hitherto done—at least, without strong remonstranee on the part of 
those who, like yourself, have the means of calling attention to the 
subject. 

I am, &e,, 
C. WHYTE. 


ENGINEERING IN NORTH AMERICA. 


Sir—I take the liberty of requesting from some of your readers a 
statement of the great public works which have been executed in 
Great Britain or freland, under the direction of Mr. Hamilton H. 
Killaly, Chairman of the Board of Works in Canada; also a reference 
to any reports made by him, or papers on scientific subjects which he 
may have contributed. 

The tate Governor General, in a despatch to Lord Stanley, dated 
Quebee, 19th July, 1842, speaks of “Engineers of great experience 
and scientifie acquirements, who, being strangers to the couutry, can 
have no local bius; and Mr. Killaly “believes”? that “the Governor- 
General must principally have alluded” to him, (p. 65, and questions 
383 and 391, p. 40, Ev. Beauharnois Canu, a copy of which you 
have.) 

The proofs of the “great experience and scientific acquirements” 
must therefore be sought for across the Atlantic; and though tolerabl 
familiar with, as I supposed, the names of all the eminent British 
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engiueers, and of many of the residents even, I never met with the 
name of Hamilton H. Killaly among them; nor did I find an individual 
more fortunate among my Canadian friends—ineluding some of the 
first gentlemen in the province—nor in a numerous professional ac- 
quaintance here. 

This explanation will, I hope, he sufficient to justify the course I 
have taken; and I trust there eau be no impropriety in my requesting, 
or in any gentleman giving, the desired information, as to Mr. H. H, 
Killaly's * great experience and scientific aequirements." 

Lam, Sir, &c., 
W. R. Casey. 


P.S. I take this opportunity to request the insertion of the fol- 
lowing note. 


Nole to arlicle on “ Canadian Board of Works,” Journal, Feb. 1313. 


The length of the locks on the Welland Canal lias been increased 
to 150 feet, “ principally by representations from the merchants and 
forwarders of Oswego,” as officially announced. This is in aceord- 
ance with my view, that the Welland Canal is quite as mucha New 
York as a Canadian work, onus of cost, and risk of income excepted. 

Speaking of the ineome of the Lachine Canal, a late Montreal 
paper says, “Downwards the falling off in the transport is most 
serious, the steamers and most of the barges running the Lachine 
rapids, to save canal tolls and towage." The Cornwall Canal, around 
the Long Sault, was opened for a short time, large steamers using it 
upwards, but descending the rapids. A serious breach has just oc- 
eurred, and it must be viewed as a very uncertain work for some 
time. The tolls on the Rideau Canal have been increased, and, in 
answer to a remonstrance, it was observed that the tolls on that canal 
should not be so low as to direet all the trade from the St. Lawrence 
—a novel mode of improving the communication. Lord Stanley’s 
Bill puts the trade, ea the St. Lawrence, on a somewhat worse footing 
than hitherto, about 2s. per quarter of wheat. T omitted to observe 
in the paper to which this Nove refers, that of £320,000 appropriated 
for common roads, £75,000 only are to be expended in the lower 
provinee, eontaining two-thirds of the population, and tlie commerciat 
wealth of the country; whilst £170,009 are to be expended in or in 
the immediate vicinity of the district, represented by the Chairman 
of the Board of Works. 

Time is rapidly and only too fatally confirming the views contained 
in my communication of February. The present policy, by con- 
necting in the publie mind the engineer with the political jobber, does 
vast injury tu the profession; brings in its train taxation on all classes; 
odious restrictions on the business of forwarding; and will effectaally 
prevent the settlement of the province, by frightening the emigrant 
fo that part of the “far west” where no public debt exists. 

W. R. C. 


By a typographical error the width of the locks on the Lachine 
Canal was stated to be “30” instead of “ 20 feet," the present width. 
The rate of insurance (in one of the notes) should be * three-eightlis 
of one per cent." 


SCREW PILE LIGHTHOUSE, AT FOOT OF WYRE. 


Sir,—It having frequently appeared, not only in the newspapers 
and other publications of the day, but also in the report of evidence 
before Committees of the louse of Commons, that the Screw Pile 
Lighthouse at foot of Wyre, was erected by Captain Denham, R.N., 
F.R.S.E, &c., you wili oblige me by giving insertion to the following 
letter, addressed to me by that gentleman, inreply 1o a remonstrance 


on my part. 
ALEX. MrTCHELL. 


Dear Sir—At your request Ihave pleasure in stating, that I be- 
lieve the Screw Pile is your own patented invention, and the plan of 
fixing lighthouses on submarine foundations (sandbanks) by their 
means, is also your’s. ) 

And I know that the plan, specification, and estimate of the Screw 
Pile Lightliouse, at the foot of Wyre, was, with the exception of the 
lantern, wholly prepared by yourself. and Son, which work you and 
your son ereeted by contract at your sole risk, after 1 had determined 
the site, and furthered the operation, by attending the tidal work in 
person until all the piles and pillars were planted. ‘This statement is 
at your service. Remaining, your's truly, 

Fleetwood, July 19, 1843. 

Alex. Mitchell, Esq., Belfast. 


IT. W. DENHAM. 
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ELECTRIC TELEGRAPHS. 
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THE application of the instantaneous transmission of electricity, asa 
means of communication between distant places, promises to become 
one of the most important inventions of the present age, and to rival 
even locomotion on railways in the facilities afforded of transmitting 
information. The science of electricity is yet but in its infancy; an 
though it has, during tlie comparatively short period of its study, with- 
drawn much of the veil from the works of Nature, that which has 
hitherto been revealed and already accomplished by its agency, serves 
to show that it is capable of disclosing far greater mysteries, and of 
being applied to much more important uses. When the transmission 
of electricity instantaneously through miles of wire became known, it 
was not long before the possibility of applying that property to the 
communication of signals suggested itself to the fertile ingenuity of 
inan. The inconvenience of using frictional electricity, and the inter- 
vals of time requisite for its excitement, however, formed difficulties 
which could not be sufficiently overcome. Nothing, therefore, was 
effected in the construction of such telegraphs, though the high state 
of tension of frictional electricity renders it far better calculated for 
traversing long lengths of wire than the electrieity of feeble tension 
excited by chemical action. The full tension of voltaic electricity, 
indeed, prevents it from overcoming the resistance which even the 
best conductors offer to its passage, aud unless the quantity developed 
he great, and the conducting wire be perfectly insulated, much of the 
power will be lost in passing through a long circuit. It was not, cone 
sequently, until after the discovery by Professor Œrsted, in 1819, 


that the voltaic current would deflect a magnetic needle, and the | 


subsequent discovery that the efficacy of a feeble current on the 
needle may be greatly increased by multiplying the convolutions of 
the wire ea which it passes, that tke efforts to construct an 
electrical telegraph assumed a practicable shape. 


When it was ascertained that on causing a current of voltaic elec- 
tricity to pass over a magnetic needle freely suspended, the needle 
was instantly deflected into a position acrcss the direction of the 
current, it appeared reasonable to expect that, by employing several 
wires and magnetic needles, and by causing the electric current to 
deflect either of the needles at pleasure, their deflections might be so 
regulated as to form intelligible symbols. In the first stage of the 
invention, it was proposed to haye as many magnetic needles as there 
are letters inthe alphabet, each one having a separate wire passing 
over it connected with one of the poles of a voltaic battery. To each 
needle was affixed a small screen, which, when the electric current 
was not passing through the wire connected with it, concealed from 
view a letter or a figure. A number cf keys were arranged somewhat 
in the manner of the keys of a pianoforte, each of which was connected 
with one of the wires of the voltaic battery, and a letter was marked 
on the key corresponding with the one concealed by the screen on the 
needle to which it appertained. By tonching any one of these keys 
the metallic connection was completed, and the current of electricity, 
on passing over the magnetic needle, deflected it, and exposed to 
view the fetter beneath. In this manner it is evident a correspond- 
ence could be carried on between persons far apart by either spelling 
the words, letter by letter, or by agreeing to certain symbols for the 
expression of words or sentences. As the transmission of electricity 
occupies no perceptible time, the deflection of the needle at the 
distant station wou!d take effect almost at the instant the voltaic cir- 
cuit was completed by touching the corresponding key. — This appli- 
cation of electricity as a means of telegraphic commnnication, ap- 
peared to realise in principle the most sangulne expectations of its 
efficacy, but in practice many difficulties arose. The number of wires, 
| aud the perfect insulation each one required, would have pre- 
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venled the plan from being praetically applied, and tlie expense 
would have been a serious obstacle. 

The correctness of the principle having been fully ascertained, at- 
tention was directed to render it available by arranging tlie needles in 
such manner that any two of them could act simultaneously, aud thus 
produce a greater number of signals with a much reduced number of 
wires. In 1840, an electric telegraph of this kind was constructed on 
the Great Western Railway, for a distance of twenty miles, by Messrs. 
Cooke and Wheatstone. Five needles were employed on that tele- 
graph: they were arranged on a diagonal dial, whereon the letters of 
the alphabet were painted, so that any two of the needles might be 
made to point to the letter required to be indicated. In subsequent 
improvements, the condueting power of the earth was rendered avail- 
able fur the return-current, and by other contrivances all the signals 
may be made with only three wires. This was a great advance on 
the earlier attempts at electrical communications, and if nothing 
further had been accomplished, the advantages of this system of tele- 
graphing were sufficient to ensure its ultimate adoption. Within the 
last two years, however, the progress of invention has brought elec- 
trical communication to such perfection that, by means of one wire 
alone, and without an artificial voltaic battery, any signal between 
distant places can not only be indicated, but actually printed at both 
stations simultaneously. There are two claimants for the honour of 
the invention of the electro-magnetic printing telegraph, but into the 
merits of their respective claims we have no desire to enter. Pro- 
fessor Wheatstone and Mr. Bain, a watchmaker from Scotland, are the 
disputants, and each contends that the other has appropriated his 
ideas, though the mechanism of the two is not alike. The telegraph 
of Mr. Bain has this advantage over the telegraph of Professor W heat- 
stone, that it does not require the agency of any other electrical force 
than the natural electricity to be derived frora the moisture of the 
earth. 

It had been known for some years that a sensible degree of elec- 
tricity may be developed by connecting different metallic veins, and 
Mr. Bain has further discovered that by placing plates of zinc and of 
copper underground, and connecting them by an insulated wire, a 
constant eurrent of electricity is excited sufficient for working the 
telegraph of his construction. By this means the uncertainty, trouble, 
aud expense of a voltaic battery is avoided, the actuating power is 
derived from the earth itself, and the telegraph may be werked by a 
single wire. We shall proceed to explain the modus operandi of this 
self-actuating telegraph, and without pronouncing an opinion respect- 
ing the comparative merits of the two competing electro-magnetic 
printing telegraphs, we shall be able to show that Mr. Bain's, at least, 
exhibits great ingenuity and vast inventive resources. and that it is 
capable of being extensively applied to the most important uses. 

The annexed woodcut represents the apparatus in all its parts, an 
exact counterpart of which is to be placed at the distant station with 
which it isto communicate. F is a main-spring barrel acting ona 
train of wheels, G, H, 1, which turn the balls of the governor K, and 
the hand B, of the dial A, B, C, whereon the reqaisite letters and 
figures are engraved. It will be observed, that the motion of the 
wheels is stopped by the arm E, which catches against the lever 
affixed to the arbor of the wheel l. To set the machinery in motion, 
therefore, it is necessary to remove the stop E from its bearing on the 
lever, and this is done by electrical agency in the following manner :— 
A? is a coil of wire twisted round a light hollow frame of wood, and 
freely suspended on acentre. B? is a powerful permanent magnet, 
fixed within the coil; and C? C? are sections of similar magnets. D2 
is a spiral spring connected with the source of electricity, buried 
underground, which leaves the coil free to move when the current of 


electricity passes through it, and brings it back to the original posi- , 


tion when the electric circuit is broken. The peculiarity of this 
arrangement is, that the coil of wire is deflected instead of the magnet, 
by which deviation from the usual action, the deflecting force is ren- 
dered more energetic. The metal hand of the dial is connected with the 
deflecting coil, but it is insulated from the dial itself, the latter being 
in metallic connection with the wire laid down between the two 
stations, which serves to complete the electric circuit. When a metal 
pin is inserted into any one of the holes marked on the dial, the band 
is stopped by pressing against it, and the metallic communication is 
then completed. The electricity thus passing through the coil of wire 
deflects it into the position represented in the woodcut—its natural 
position, towards which the spring D tends to carry it, being inclined 
upwards in the direction of the arrow. When the metal pin is re- 
moved, aud the electric current is thus broken, the spring carries the 
end of the coil upwards, by which action the arm E relieves the 
lever, the train of wheels is set in motion, and they continue moving 
until the electric circuit is renewed by again inserting the metal pin 
into the dial, The type wheel L, on the arbor of the wheel H, is so 
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adjusted, that when the hand of the dial is stopped at any letler, a 
similar letter is presented opposite to the small cylinder M, whereon 
the paper for receiving the printed communications is fixed, By the 
rotation of the wheels the balls of the governor diverge, thereby 
raising one end of the lever V and depressing the other, which allows 
the pallet 7 to escape, but the rotation of the arbor is still prevented 
by contact with the second pallet s. When the electric circuit is 
again completed by stopping with the metal pin the hand of the dial 
opposite to the required signal, the coil of wire A? is deflected to its 
former position, and the machinery is stopped by the arm E. The 
balls of the governor immediately collapse, and by depressing the end 
of the lever V, clear it from the second pallet z, and allow the crank 
spindle S (which is moved by a second mainspring in the barrel N, 
connected with a train of wheels) to complete its revolution. The 
motion of the crank presses the type against the signal-cylinder, and 
a piece of ribbon saturated with printer’s ink being interposed between 
the type and the paper, the letter is distinctly printed thereon. At 
the same time a spring z, attached to an arm of the lever y, takes into 
a tooth of the small ratchet wheel a, on the spindle of the long pinion 
b, which takes into and drives the cylinder wheel, so that, when the 
crank returns to its former position, it moves tlie signal cylinder sufti- 
ciently to leave space for the impression of a fresh letter. A spiral 
motion is also greg to the signal-cylinder as it turns, whereby it is 
gradually raised to reeeive the succeeding lines, and the message is, 
in fact, thus printed in one continuous spiral line. As the two appa- 
ratus at the distant stations are exact counterparts of each other, and 
are set in motion simultaneously by voltaic action, the hands on the 
dials always stop at the same symbol, and that symbol is printed on 
both at the same instant. 

The cost of an electro-magnetic printing telegraph of the kind we 
have described, would not we believe exceed 407. per mile. It is no 
doubt susceptible of further simplification; but, taking the apparatus 
in its present state of improvement, it is capable of extensive applica- 
tion, not only in transmitting information from the outports and the 
principal centres of manufactures, to the seat of government, but also 
for conveying intelligence from mercantile firms to their distant 
agents and correspondents. When the facility with which instanta- 
neous communications can be made by electro-iagnetie printing tele- 
graphs becomes better known, and the plan more extensively adopted, 
we doubt not that publie telegraphs will be established, and be con- 
sidered as important as we are now accustomed to consider the esta- 
blishment of a regular postage communication between all parts 
of the kingdom. Means might be adopted, if necessary, to secure the 
secrecy of communications tbus transmitted, or the parties communi- 
eating might agree upon cyphers, the signification of which would be 
intelligible to none but themselves. 

Electric telegraphs have already been applied on several railroads 
witb signal advantage, and it only requires the simplification and 
cheapening of their construction, which seems to be now attained, 
to render their adoption on railways general. By communicating 
from station to station the time at which a train starts, its arrival may 
be anticipated with great exactness, and preparations made accord- 
ingly. This is essentially necessary in the case of special trains, and 
when the roads are undergoing repair, and, by thus forewarning the 
approach, might be the means of altogether preventing accidents from 
collisions. 

Electric telegraplis also present an important economical advantage 
iu the construction of railroads on lines of inferior traflic, since, by 
their aid, the transit of the trains to and fro might be conducted on a 
single line of rails with equal safety as on the most costly double line. 
As the departure of each train would be instantly signalled from one 
station to another, there would be no danger whatever, of two trains 
meeting ; and the times of departure from each terminus could be so 
arranged that the up and the down train should meet at a stated 
point where a short double line might permit them to pass. We cone 
ceive it to be within the range of probable improvements in the 
electro-magnetic telegraph, that the wheel of the engine, as it passes 
along the rail, should be made to trace its course on the signal-cylinder 
of the printing telegraph, so that the position of any trains or number 
of trains on an extended railway might be known at a glance, and 
each one be seen tracing its own course on tlie telegraph chart of 
every station. But without waiting for further improvements, the 
electro-magnetic printing telegraph, in the state of perfection to 
which it has been brought by Mr. Bain and by Professor W heatstonc, 
aflords facilities sufficient to render its adoption on all railways a point 
of duty with the directors, as such a forewarner of danger, it is 
admitted, would prove a most valuable preventive of accidents, 
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DOCTOR SPURGIN’s PATENT HOISTING MACHINE, 


For Raising Bricks, Mortar, and any olher materials employed in 
Building, and adapted to the Unloading of Ships and Warehousing 
of Goods. 


Ix our last month’s Journal we stated that a new machine for hoist- 
ing bricks, &c., was to be seen at Prince Albert’s Gate, Knightsbridge; 
we are now enabled to give our readers a rough sketch of the machine, 
together with a description which will explain its operation. 

Description of the Machine.—The main part of the machine, A, con- 
sisting ot the gearing to set the machine in motion, rests upon the 
gromd. The second part is a trestle, which may be placed upon the 
scatlolding of the brieklayers, as at F; in the upper part of this trestle 
is av indented wheel, B, which eorresponds perpendicolarly with a 
similar wheel, attached ta the principal body of the machine, resting 
onthe ground. Passing reund these two wheels is an endless iron 
chain, which is put in motion by one or several men, who twn the 
handle of the machine, A, consisting of a pinion-wlieel working into 
a large toothed wheel, ou the axis of which is an indented wheel, 
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round which an eudless chain passes, and also round a corresponding 
wheel at the side of the one at the foot of the vertical chain; the 
latter is set in motion when the whecl A revolves, together with the 
endless chain just deseribed, over the indented wheels at C aud E, bv 
which the chain operates its rotation. On the side of the chain as- 
cending, the workmen attach their hods full of materials, by means of 
a hook fixed in the hod, as at B, and others detach them, as at F, to 
carry them to the brieklayers on the scatlolding. The empty hods 
are attached to the ehain on the opposite side, as at G, and descend 
to the ground, where they are detached, as at H. 

The chain may be lengthened and shortened as necessary. When 
a story is added to the seallolding, the trestle is placed upon the new 
story, and the chain lengthened as required. At the top is a screw 
for tightening or relaxing the chain, as occasion may require. 

The figures 1, K, L, are accessories used for hoisting the materials, 
viz. l, for broken bricks; K, for water; and L, for pieces of stone for 
windows, chimneys, &c. M is an enlarged view of the iudented 
wheel, and N the chain. 

The advantages of this machine are, that it relieves the workman 
from the most toilsome part of his labour, by doing away with the 
practice of ascending the ladder; and it prevents, as far as possible, 
the accidents arising from this practice, to which he so often falls a 
victim. [t also enables building eperations to be carried on with 
much greater expedition than heretofore; and at the same time it 
diminishes the cost of such works. 

DYNAMICAL TABLE of the Strength of a Man, shorting the number 
of Bricks that can be carried up a Ladder by an ordinary Latourer. 
To 10 fcet .. 90 bricks per minute, — 5400 per hour, 54,000 in 10 hours: 

[i LLI 


20 45 ‘ 2760 “ 27,000 
30 30 « 1800 « 15000 — « 
10 22 “ 1350 “ 13,00  « 
50 18 “ 1080 “ 106,00  « 
60 15 “ 900 “ 9000  « 


Messrs. Grissell & Peto, and Mr. Cubitt, have adopted the machine, 
and have it in use at this time; the former at the New Houses of 
Parliament, the latter at Prince Albert's Gate, Hyde Park, where the 
machine may be seen in operation. 


ELMES' PATENT MOORING AND SIGNAL BUOYS. 


Section through the centre. 


Plan of the toj. 


Mr. Ermes, who is the Surveyor of the Port of Loudon, observing 
the very great inconvenience and loss occasioned hy the constant 
sivkiug of the mooring buoys on the river Thames, through perfo- 
rations being made in them either by accident, or by the shritkage of 
the materials, which canse them to be filled with water, turned his 
attention to see whether their construction conld not be so formed as 
to render it next to impossible to sink them; the result has been the 
formation of the Patent Buoy, which we shall proceed to deseribe. 
In external appearance and materials, it is the same as those in general 
use, but through tlie centre there is a tube for the bridle-chain; 
and instead of it being attached to the underside of the buoy, it is in 
the patent buoy attached to the mooring ring at the top. The patentee 
states that the buoyancy is such that any number of holes perforated 
in its external surface will nut injure it; and the interior of the buoy 
is divided into *vasenlar cells,” which form water-tight compart- 
ments. 

This invention is also applicable to all manner of floating bodies, as 
well as for ship’s moorings, such as signal buoys, to indicate the situ- 
ations of shoals, rocks, wrecks, and other dangerous impediments to 
navigation, for the carrying of floating beacons, flags, lights, bells, and 
other signals of contiguity to such danger. One of these buoys, à 
large beacon or signal buoy, lias been floating securely for twelve 
montlis past, audi the last tempestuous winter, in the bay of 
Dublin; and a mooring buoy of the largest size bas been used, by 
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permission of the Port of London Improvement Committee, in the 
corporation moorings, on the upper outside moorings off the East 
ladia Doek entrance at Blackwall, since the 18th. of October, 1511, 
carrying in that deep and rapid reach of the river nearly two tons of 
mooring ehains, and sustaining at its ring some of the largest ships 
that enter those docks during the whole of that severe winter fill the 
autumn of last year. In spite uf this severe work, and the fact that 
it has not had or required a sixpence outlay in repairs, it is as buoy- 
ant as ever. 


NEW INVENTIONS AND IMPROVEMENTS. 


REFLECTING LANTERN IIELIOTROPE. 


Descriplion of a Reflecting Lantern and a Heliotrope, used by Mason. J. D. 
GnAnAM, as meridian marks for great distanees, in 1841, while tracing, in 
his capacity of U. S. Commissioner, the due north line from the monu- 
ment at the source of the river St, Croiv.— (From the Proceedings of the 
admerican Philosophical Society.) 


The lantern was eoustrueted by Messrs. llenry N. looper & Co., of 
Boston, under Major G.’s directions. It was similar in form to the Parabolic 
Retleetor Lantern, sometimes used in lighthouses, but much smaller, so as to 
be portable. 

The burner was of the argand character, with a cylindrical wick, whose 
transverse section was half an inch in diameter, supplied with oil in the 
ordinary mauner. This was placed in the foeus of a parabolic reflector, or 
paraboloid, of sheet copper, lined inside with silver about one-twentieth of 
an ineh in thickness, polished very smooth, and bright. The dimensions 
were as follows :— 


Inehes. 
Diameter of the base of frustrum of reflector üc oc ag dre 
Distanee of vertex from base .. o8 ot e E 3:79 
Distance of focus from vertex at oc m óc so. ENS 
Diameter of cylindrieal burner Sn Sc ae 3c se 50 
Diameter of a larger burner, which was never used, but whieh, by an 
adapting piece, eould be easily substituted ac o6 1:25 


The instrument answered the purpose for which it was intended, admira- 
bly well, and was of great use in tracing tlie due north line. While it oceu- 
pied tbe station at Park's 1lill, 15 feet above the surface of the ground, or 
828 fect above the sea, in the latter part of September, and carly part of 
October, 1841, the light from it was distinetly scen with the naked eye at 
night, when the weather was clear, from Blue llill, whose summit, where 
erossed by the meridian line, is 1071 feet above the sea; the intervening 
country averaging about 500 feet above the sea, and the stations being 36 
miles apart. 

The light appeared to the naked eye, at that distance, as bright, and of 
abont the same magnitude, as the planet Venus. Viewed through the 
transit telescope, of 43 inches focal length, it presented a luminous dise, of 
about tbirty seconds of are in diameter. From its brillianey at that distance, 
Major G. has no doubt that it wonld have been visible to the naked cye at 
50 miles, and through the tcleseope at 100 miles, could stations, free from 
interposing objects, have been fuund so far apart. 

It was remarked, that the wick employed by Major G. was considerably 
smaller than that usually made, even for parlour lamps; and to this cause he 
attributed, in a great measure, the perfection with which the parallel rays 
were transmitted from the reflecting parabolic surface, so as to make them 
visible at so great a distance. Though a greater quantity of light is 
generated by a larger wick, the portion of rays reflected in a direction 
parallel to the anis, and which alone come to the eye, is the smaller as the 
flame transcends the focal limit. The size of wick most advaatageous for 
use, may easily be determined by experiment: Major G.’s impression is, 
that the smaller its transverse section, provided it is only large enough to 
eseape being ehoked np by the charred partieles, even one-third, or perhaps 
one-fonrth, of au inch, the farther the light would be visible. 

It has occurred to Major G. that lanterns of this description might be 
nsed with great advantage as station marks, iu extensive trigonomctrical 
surveys, requiring primary triangles of great length of sides. A revolving 
motion might be given to the lanterns, so as to make the light transmitted 
from them visible from many different stations within short intervals of 
time. Their simplicity, and the ease with which they are managed, would 
perhaps give them, for sueh purposes, a great advantage over the Drummond 
or Bude lights, even though they be not so brilliant as the latter. 

The heliotrope, which he employed in the day time, was made hy order of 
Mr. Hassler, at the instrument shop of the coast survey office. It was a 
rectangular parallellogram of good German plate glass, 13 by 14 iveh in size, 
giving an area of reflecting surface of 2,5, square in. This also was scen at 
the distance of 36 miles. 
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SELF-ACTING CIRCULAR DIVIDING ENGINE. 


AT one of the recent mectings of the Astronomical Society, a paper by 
W. Simms, Esq., was read describing a Self-aeting Cireular Dividing Engine. 
The engine, in general arrangement and construction, is similar to that made 
by Mr. E. Troughton, though there are several additions and peculiaritics, 
whieh are pointed out. The circle or eugine-plate is of gun-metal, 46 inches 
in diameter, and was east in one entire picce, teeth being ratched upon its 
edge. The centre of the engine-plate is so arranged that it ean be entered 
by the axis of the instrument to be divided, and the work by this means 
brought down to bear npon the surface of the engine-plate, which arrange- 
ment prevents the necessity of separating the part intended to receive the 
divisions from its axis, &c., a proeess both troublesome and dangerous. 
Upon the surface, and not far from the edge vf tlie engine plate, are two 
sets of divisions to spaces of five minutes, one set being in silver and the 
other strongly cut upon the guu-mctal face. There are also as many teeth 
upon the edge as there are divisions upon the face ot the engine-plate, 
namely, 4320, and consequently one revolution of the endless screw moves 
through a space of five minutes. The silver ring was divided according to 
Troughton’s method, with some slight variations. in this operation it 
seemed to the authors the safer course to divide the cirele completely, and 
then to use a single cutter for ratching the edge; and he believes that the 
teeth upon the edge have been cut as truly as the original divisions them- 
selves. Another important arrangement is, that the engine is self-acting and 
requires no personal exertion or superintendence, nothing being necessary 
but the winding up of the machine, or rather the raising of a weight whieh, 
by its deseent, communicates motion to the dividing engine. The machinery 
is so arranged that it can be used or dispensed with at pleasure, tbere being 
some eases in which a superintending hand is desirable. The autbor then 
pruceeds with a deseription of the machinery, as represented in the drawings 
accompanying his paper, and draws attention to the contrivance by which 
the engiue ean discharge itself from action when it has completed its work. 
lle eoneluded by observing that the machinery is simple, by no means ex- 
pensive, ean be made by an ordinary workman, is adapted to all the engines 
now in existence, which are moved by an endless serew, lessens the labour 
of the artist and increases the accuracy of the graduated instrument. 


COATING METAL. 


Wirniaw Henry Fox Tarnor, of Laycock Abbey, Esq., has obtained a 
patent for “improvements in coating or covering metals with other metals.” 
Patent dated November 25, 1842. The spceifieation of Mr. Talbot's present 
patent discloses no new principle in the art of metallic precipitation; but it 
supplies some very useful improvements in its manipulative details.—1. To 
prepare metal articles for gilding, Mr. Talbot dips them in a weak solution 
of silver in hypo-sulphate of soda. 2. To prepare an article for either gild- 
ing or silvering, he first cleans it well, then connects it to one of the wires of 
a voltaic hattery, next plunges both poles into a vessel filled with some acid 
solution, which, decomposiog the water, the hydrogen is given off by the 
article intended to be gilt or silvered. After a little time the article is 
detached from the battery, and throwa into a solution of gold or silver, 
where it specdily aequires the required coating. 3. To gild metallie articles, 
he makes use of a mixed solution of gold, and any one of the baser metals, 
with the exception of mereury, which would separate the gold. +4. lle also 
uses for gilding a solution of chloride of gold, mixed with a solution of 
boracic acid, the latter having the effect of greatly improving the colour. 5. 
To remove the dark tint which metallic articles sometimes acquire when 
dipped in a solution of gold, they are immersed in a very weak solution of 
nitrate of mereury. Any mercury which may adhere is afterwards removed 
by an acid, assisted by voltaie action. And, 6. When in silvering an article, 
the solution of silver ceases to impart any addition to the coating (in conse- 
quence of the coating and the solution becoming of identical properties), Mr. 
Talbot dips it into a different solntion of silver, or into a solution of some 
other metal, after which he replaces it in the first solution, when it is found 
to act with the same energy as at first. The same method of alternate 
dipping is also applicable to solutions of gold.— Mechanic's Magazine. 


OXIDES OF METAL. 


Joux Mvtuins, of Battersea, Surrey, surgeon, has obtained a patent for 
“certain improvements in making oxides of metals, in separating silver and 
other metals from their compounds with other metals, and in making white 
lead, sugar of icad, and other salts of lead, and salts of other metals.” — 
Patent dated October 27, 1812.—Mr. Mullins’s improvements are six in 
number. First, he produces oxides of lead and othcr metals by foremg 
currents of atmospheric air, or oxygen gas, through masses of the metal in a 
melted state, ‘ heated to the temperature of their respective points of oxida- 
tion,” and then skimming oil the oxides from the surface. Second, to make 
white lead he exposes the oxide of lead obtained by the preceding process, 
whicb is stated to be much superior to the ordinary litharge and vitrified 
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massicot of commerce, to the vapours of vinegar aud carbonic acid gas. Or, 
third, he exposes a solution of acctate of lead, or other suitable salt of lead, 
made from “the oxide obtained as aforesaid,” to an atmosphere of carbonic 
acid gas. We quote at length the patentee's description of the mode in 
which this is effected; it is new, ingenious, and likely to answer well. ‘In 
chambers, or large jars of earthenware, or other material, are suspended 
several large sponges, whieh are supported in the jars hy strings of worsted, 
so as not to touch the sides of the jar, or one another. Having made a 
saturated, filtered, and neutral solution of acetate of lead, or of other suit- 
able salt of lead, from the oxide obtained as aforesaid, and placed this 
solution in a vessel above the top of the jars, and having moistened slightly 
the sponges with the solution, and also the worsted striogs suspending 
them, the strings are then made to dip into the solution contained ia the 
vessel above the jars, and, hy the power of capillary attraction, the sponges 
are kept constantly moist by a supply of the solution descending down the 
worsted strings; and the supply ean be regnlated at pleasure hy the size of 
the strings, or otherwise. Evaporation is continually going on, and crops of 
salts of lead are formed on the surface of the sponges. The jars are made 
to communicate with a gas-holder, or other reservoir, containing carbonic 
acid gas, which gas is made to fill the jars in order that the sponges may hc 
surrounded with an atmosphere of carbonic acid gas. By the action of the 
gas, the salt of lead on the sponges is readily converted into ceruse, assisted 
probably by the decomposition of the acid of tbe original solution. When it 
has been ascertained that a sufficient quantity of the ceruse has heen formed, 
the sponges are removed and washed in a vessel of pure water; and if the 
sponges contaim any undecomposed soluble salt of lead, which is generally 
the case, the water dissolves it, bnt the ceruse falls to the bottom on the 
water remaining at rest. The water is to he re-used for forming the solution 
when decanted from the precipitated cernse. The sponges are then replaced 
as before and the process continues." Fourth, he employs common soot to 
deoxidize his oxide of lead, and generally for the reduction of all metals from 
their ores or oxide. Fifth, when a mass of melted lead, treated by the pro- 
cess just described, contains any silver, the silver, being less oxidizable than 
the lead, accumulates at the hottom of the pot, whence it is drawn off oeca- 
sionally to be farther purified aud separated. — And sixth, to separate iron, 
the oxides are discharged down a shoot, fixed at an angle of about thirty 
degrees, formed of wood, or of some other non-conducting material, from tlie 
bottom of which the poles of a number of magnets project upwards, and to 
which a slow, lateral, sieve-like motion is given hy machiuery ; the magnets 
attract and retain the iron, and the oxides pass free.—/did. 


IMPROVEMENTS 1N IRON. 


James Parmer luno, of the Ystalyfera Iron Works, Swansea, for “ im- 
provements in the manufacture of iron” —P atent dated October 20, 1842; 
Mr. Budd's improved process of manufacturing iron, as contradistinguished 
from Neilson's and Craae's processes, may he called the cold anthracite 
blast. The points of novelty to which he lays claim are these—First, the 
application of anthracite or stone coal, combined with a blast of atmospheric 
air, in the natural or unheated state, maintained at a pressure or pillar of 
upwards of 24 lbs, on the square inch, in the smelting or manufacturing of 
iron from ironstone, mine, or ore. Secondly. the application of anthracite 
or stone coal, combined with the use of water tuyeres, and with a blast of 
atmospheric nir in the nataral or unheated state, in the smelting or manu- 
facturing of iron from ironstone, mine, or ore. Thirdly, the application of an- 
thracite or stone coal, in combination with four or more tuyercs, aad a 
blast of atmospheric air in thc natural or unheated state.—/did, 


GAS. 


James CnvrTcHET?, of William Street, Regent's Park, engineer, has oh- 
tained a patent for “ certain improvements in manufacturing gas, and an ap- 
paratus for consuming gas."—l'atent dated July 12, 1542.—The “ improve- 
ments in manufacturing gas” consist in producing, by a peculiar apparatus, 
described by the patentee, a triple compound, composed, first, of coal or 
other gas; secondly, atmospheric air, (in the proportion of from 5 to 15 per 
cent); and, thirdly, vacour of naphtha, or other volatile hydro-earbon, (in 
what proportions is uot stated). The most remarkable feature in the ap- 
paratus employed for this purpose is, that the moving power which actuates 
it is the gas itself. The improvements in “apparatus fur consuming gas” 
eonsist in substituting for the ordinary concentric rings a spiral coil, * by 
which the light is equally concentrated, with thc advantage that only one 
jnlct-pipe is required. "— Mechanic's Mag. 


METAL SITIPS. 


Wittram FaigBAiRN, of Maochester, engineer, has obtained a patent for 
“ certain improvements in the censéruclion of metal ships, boats, and other 
vessels, an the aration of melal vlates to be used therein," —Patent 
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dated July 6, 1812.— The plates are so rolled or constructed as to he per- 
feetly smooth on that side which is to become the outer side of the vessel, 
but along the two inside edges of the plate there are raised two bands or 
strips, varying in breadth, according to the thickness of the plate, and, of 
course, the strength of rivet to be uscd in joining them. The plates are to 
he punched in the usual way, and afterwards eounter-sunk on the outside. 
In joiniog, the plates are brought edge to edge, being flush on the outside; 
and upon the inside is laid a piece of flat bar iron, pierced with two lines of 
rivet holes, so as to correspond with the holes in the plate, to which it is to 
be riveted. Where it is required to have greater strength, so as to resist ia- 
ereased external pressure, the flat bar has a raised feather along its outer side, 
the section of which will form that of a T. The bands, or strips, along the 
edges of the plate are to be of such thickness as to make the plate of uni- 
form strength throughout when pierced for the rivets; and thus to obviate 
the risk of the plates being broken in that part, wbich is generally, if not 
always, found to be the result in cases of eoneussion, &c. The rivets are so 
made as to fill the countersink, and thus present a uniform smooth surface 
on the outside of the vessel whea completed, which of course must meet 
much less resistance in passing through the water.—The claim is to the 
manufacturing of plates, and joining them as above-mentioned, in the con- 
struction of boats and other vessels.—.MecAanic's Mag. 


A FIRE-PROOF POWDER MAGAZINE, 


Au experiment was lately made at Paine's wharf, Westminster, for the 
purpose of testing the capabilities of a magazine to contain powder in 
ships of war, recently patented by Mr. J. A. Holdsworth, as being impervious 
to fire, though subjected on all sides to the greatest possible degree of heat. 
A model of a magazine, about nine feet square, was placed on the wharf 
within a few feet of the water’s edge. This model is formed of a double set 
of thin iron plates, riveted together at about two inches and a half asunder, 
the hollow being filled with water, and supplied from a vat placed somewhat 
ahove the level of the magazine, and entering it through a pipe inserted 
in the lower part of the model. A channel of communication exists through 
every side as well as the top and bottom, and from the upper surface a seeond 
pipe conveys the stream of water back to the vat from which it is supplied. 
The door of the magazine is hung on hinges, made hollow, and guarded from 
leaking by stuffing boxes, so that the water flows into the door through one 
hinge and out through the other. The patentee having explained the prin- 
ciple of his invention, placed a quantity of combustible matter within the 
model, over which some gunpowder was laid on a sheet of paper. A regis- 
tering thermometer haviug been placed inside, the door was closed, and a 
stack of dried timber deposited on every side of the model, was set a-light. 
The tire was kept up more than half an-hour, aud the water rose to very nearly 
boiling heat, continually passing in a stream through the upper pipe into 
the reservoir containing cold water. On the door being opened, the com- 
bustihle matters and powder were found to be perfectly uninjured, and the 
highest point to which the mereury had risen within the mndel was marked 
at 100 degrees of Fahrenheit. A sumewhat similar principle has heen applied 
to the stoker's room in the Victoria and .diéert royal steam yacht, where the 
bulkheads have been constructed of two plates of sheet iron, instead of 
wood faced with iron, a stream of water constantly flowing between, by 
which means the temperature of the engine room is kept cool. 


ORNAMENTAL GLASS, 


Mn. Joux Cann, of North Shields, earthenware manufacturer, and ARON 
Ryves, of tlic same place, agent, have obtained a patent for “an improved 
mode of operating in certain processes for ornamenting glass."—V'atent dated 
9th November, 18t1 ; which consists of improvements in the operations of 
staining, stopping out, and obscuring glass. In the improved method of 
staining glass, the staining materials, instead of being mixed with oil of tur- 
peatine, or other volatile oils, or water, as usual, are mixed with hoiled 
linseed oil, or such other oil as is generally employed when printing with 
enamel colours on glass; and instead of floating the staining materials over 
the glass, in a liquid state, they are printed or traasferred from metal plates, 
aud, when dry, are fixed by firing, io the usual way. When operating with 
staining materials mixed with oil, as aforesaid, on pot metal, or on flashed 
glass, opaque and transparent shades are produced, leaving the surface of the 
glass quite smooth, instead of being raised in those parts, as in the common 
mode of applying hody colour, for the purpose of shading. As regards the 
operation of stopping out, the matcrials, used for that purpose, are inixed 
with boiled oil, and printed on the glass, in the manner above described : 
the liquid staining eompasition is then floated over the whole surface, in- 
eluding the parts so stopped out, and the colour is fixed by firing. After the 
glass has heen eleaned, the pattern, which was printed on it in stopping out 
materials, is exhibited in the original colour of the glass, and quite distinct 
from the stained ground; ora printed impression heing trausferred to the 
glass, in stopping oat materials, as aforesaid, the remainder of the ground 
may be obscured in the usual manner; thus producing transparent patterns 
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on obscured grounds. The improvement in the process of obsenring glass, 
consists in mixing the materials, which are used to produce this effect, with 
boiled oil, and transferring impressions from engraved metal plates on to 
the glass; thus producing obscured patterns on transparent grounds.— Lon- 
don Journal, 


PREPARING PAINTED SURFACES OF PAPER. 


Henry Martin, of Norton-terrace, Camden-town, painter, has obtained 
a patent for “improvements in preparing surfaces of paper.”—Patent 
dated March 30, 1840. This invention consists in embossing and enamel- 
ling the surfaces of paper, and in manufacturing paper-hangings. A coat of 
oil-paint, of the desired colour, is first applied to the surface of the paper, as 
evenly as possible, with a common paint-brush; it is then rubbed lightly 
over with a brush, similar to a clothes or shoe-brush (giving it a circular 
motion), to remove the marks of the paint-brush; after which, an addi- 
tional smoothness is given to the painted surface, by passing a dry brush, 
called a “softener,” lightly over it. If more than one coat of paint be laid 
on, this process is repeated. Or, instead of the above method, the paint 
may he applied by conducting the paper between two rollers, together with 
an endless felt or other fabric, which is supplied with paint by passing under 
a roller partly immersed in it, the superfluous paint being removed from the 
felt, as it ascends, by a scraper. The paper, thus prepared, is embossed, by 
passing it between engraved rollers or dies; or is converted into paper- 
hangings, by printing the required designs upon it with blocks or other 
surfaces. Ifa glazed or eoamelled surface is to be given to the paper, the 
oil-peint must he uscd in a thick or round state, and thinned anly with tur- 
pentine, in the same manner as if it were used for *flatting." When the 
turpentine evaporates, the colour becomes set; the paper is then placed 
upon a bed of woollen cloth or other soft material, and a pallet-knife or 
trowel, with a polished surface, is passed over the painted surface of the 
paper, with a slight pressure; the colour being set, yields to the pressure, 
and a glaze is thereby produced, which may be afterwards heightened ia the 
usual manner. Other means may be resorted to for glazing the painted sur- 
face of the paper, if preferred.—London Journal, 


NEW SAFETY VALVE FOR ENGINE BOILERS. 
(From the Transactions of the Liverpool Polytechnic Society.) 


The Secretary read an interesting letter on this subject from Mr. Maitland, 
formerly a member of the society. It was dated Montreal, where the 
writer was then residiog. The following are extracts :— 

“ Shortly after my arrival inthis country, a serious explosion tonk place of 
a steam-boiler on a canal high-pressure boat. The boiler was constructed on 
the locomotive principle. The effect of the explosion took place immedi- 
ately behind the tube-plate of tlie fire-box. The boiler had no appearance 
that indicated that the explosion had taken place from scarcity of water. 
The engineer, in evidence, declared that he was allowed to carry 85 ]b., but 
there is no doubt but that a much greater pressure than that would be re- 
quired to tear the boiler in the mauner the Shamrock’s was torn. The 
boiler was constructed throughout of i-inch plate. This, there is no ques- 
tion, is too thin for tnbe plates. The tubes were wrought iron. From 
all the circumstances of the case, 1 have no doubt but the boiler 
exploded from a too great accumulation of steam, aud having either 
a too small or inefficient safety-valve, they did not allow it to blow off. 
From this circumstance I was induced to pay sonic attention to, and, if pos- 
sible, to improve, the safety valve. J send you a sketch of one which I con- 
sider does away with many of the objections of the present one in use. It 
is more especially useful when steam of high pressure is used. If a valve is 
constructed to be out of tle reach of the engineer—that is, to be loaded in 
the box that coutains the valve, if the valve be of any size at all—the weight 
requires to be enormous, for the pressure is 15, 20, or 30 Ib. per inch. In 
the valve I have invented this ohjection does not hold, as the same amount 
of weight will load a 10-inch valve at the same pressnre, as it would load on 
the old plan a valve of 2 in. diametcr. The top valve is 10 in. diameter, and 
the lower one 9% inch; consequently, the area to be loaded is only a ring 10 
inches diameter and one-eighth inch broad. As the Polytechnic Society is 
established for the advancement of scieuce, I will, if it would be of any 
service to its members, prepare a paper on marine engincering in this country. 
The boats attain a speed here, with an economy of fuel as you have as yet 
not got at home. A boat was started this summer on the St. Lawrence, 
called the Moutreal; she is the fastest in North America. Some engineers 
visited her here from the Hudson, and they declared they had nothing that 
surpassed her. She is 250 feet long; breadth, or beam, 27 feet; depth of 
hold, 10 feet; diameter of cylinder, 57 inches; length of stroke, 10 feet; 
diameter of wheel, 30 feet; length of float, 10 feet; and depth of float, 
2 feet 6 inches; strokes, 21 per minute; steam, 25 lb.; specd, 15 miles per 
hour !” 

Mr. Maitland's valve consists of a very simple and ingenious modifica- 
tion of the common equilibrium valve, now well-known and much used 
among engineers, Steam from the boiler enters freely a flat chamber, the 
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; top and bottom of which are formed hy two valves, firmly connected 


together aud both opening upwards. Now if these two valves be of equal 
diameter, the steam-pressure above the lower valve will exactly counter- 
poise the pressure beueath the upper valve, consequeutly the valves will have 
no tendency to rise, and no steam will be allowed to escape. Bnt if we 
suppose the upper valve to be even one-cighth of an inch the larger in diame- 
ter, the pressure on it will overcome that on the lower valve, and the two 
valves being connected together they will both rise, and allow the steanı 
rapidly to escape (upward throngh the upper valve, and downward throngh 
the lower one); and it is evident that the weight necessary to load this 
valve is exceedingly small, viz., just sufficient to balance the pressure on an 
area equal to the difference between the areas of the two valves, whilst the 
valve is as efficient as a common safety-valve having an area equal to the 
sums of the areas of the two valves. The force necessary to keep this valve 
down is so small that the ordinary lever is dispensed with; and in place of 
it a weight corresponding to the pressure required is placed immediately 
upon the top valve, thus preventing a tendency to gag or stick from want of 
attention, and making the apparatus what it really is—pre-eminently 2 
safety-valve. 


THE SMOKE NUISANCE. 
REPORT OF THE PARLIAMENTARY COMMITTEE, 


THE select committee appointed to inquire into the means and the expe- 
diency of preventing the nuisance of smoke arising from fires or furnaces, 
and who were empowered to report their opinion, together with the minutes 
of evidence taken hefore them, to the Ilouse, have considered the matters to 
them referred, and have agreed to the following report :— 

In their eudeavonrs to investigate the subject, yonr committee have 
deemed it expedient to call before them a variety of persons. They have re- 
ceived the evidence of the most eminent men in the science of chemistry, of 
practical engineers of high reputation, of leading master mannfacturers and 
proprietors of steam-engines, and of ingenious persons who had devised 
means and taken out patents for the prevention of smoke. The attention of 
the parties called to give evidence has been principally directed to the con- 
sideration of the following heads, on which their opinions were given. 

1. Whether it was practicable entirely to prevent, or very much to 
diminish, the nuisance now so severely felt in large towns and populous 
districts from the smoke of furnaces or of steam-engines. 

2. Whether, if this were practicable, it would be advisable to take any 
steps to prevent the nuisance; as so doing might interfere with the pro- 
perty or interests of manufacturers, or of the proprietors of furnaces. 

3. If, in the event of the two former questions being answered in the 
affirmative, they would recommend some legislative enactment to be framed 
to prohibit the nuisance of smoke. 

In regard to the first of these questions, it appears from the whole of the 
evidence of scientific and practical men, including master manufacturers, 
that smoke, which is the result of imperfect combustion, may in all cases be 
much diminished, if not entirely prevented. 

It appears to be the unanimons opinion of the witnesses conversant with 
the subject, that imperfect combustion arises from a deficiency of atmo- 
spheric air to mix with and act on the inflammable matter at a proper 
temperature, and under circumstances which mnst ensure its effective opera- 
tion ; that this admission of air, properly regulated, is the great, if not the 
only, principle of preventing smoke which is generally applicable; and that 
all inventions for the prevention of smoke (except where tlie smoke has been 
separated mechanically by au artificial shower of water, produced in a flue 
constructed for the purpose,) are only various applications, in different forms, 
of this gencral principle: even the flow or jet of steam which has been 
applied by some persons to prevent smoke in furnaces, being merely a modi- 
fication of this general principle ; as, though steam may modify combustion, 
air must necessarily flow in with it, otherwise the combustion in the furnace is 
arrested. 

The evidence before your committee further shows, that the admission of 
atmospheric air, under proper regulations, into the furnace, is productive of 
saving in fuel, hy causing the particles of carbon, which would otherwise 
rise in smoke and be wasted, to ignite, and thereby to increase the heat in 
the boiler. 

It appears that the expense attendant on putiing np whatever apparatus 
may be required to prevent smoke arising from furnaces is very trifling; and, 
as some of the witnesses observed, the ouilay may be repaid within the year 
by the diminished consumption of fuel. For additional information on this 
snbject your committee beg to refer to the evidence. 

Several most ingenious patents and inventions for the prevention and con- 
sumption of smoke, were laid before your committee, which, from the testi- 
mony of the proprictors of furnaces by whom they were adopted, appeared 
to answer the twofold purpose of preventiog smoke and of lessening the 
quantity of fuel required. 

The means of preventing smoke might also be applied to the furnaces of 
steam boats; but such application would be attended with rather more 
expense than on land, from the occasional want of space, and the setting of 
boilers, in a steam-vessel, No doubt, however, existed, in the opinions of 
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those examined, that the prevention of smoke could be accomplished in all 
steam-vessels. 

The use of anthracite coal and of coke, as the means of preventing 
smoke, were not overlooked by your committee; but, being well known, 
need not be repeated here. 

In reference to the last aud most important point under the consideration 
of yonr cummittee, how far it would be expedient to frame some legislative 
enactment to lessen the nnisance frum smoke, your committee, after a careful 
survey of the evidence betore them, seeing that the evils arising from smoke 
are severely felt in all populous places, and are likely to increase in propor- 
tion as wealth and the use of machinery cause a greater extension of furnaces 
and steam-engines, come, without hesitation, to the conclusion, that such a 
legislative enactment should be introduced without delay; and they trust 
that the perusal of this evidence will ensure cordia] aid and co-operation, on 
the part of the proprietors of factories, in accomplishing an object so essen- 
tial to the comfort and well-being of the surrounding country and popula- 
tion; an expectation which your committee feel justified in entertaining, by 
the knowledge of the Jandable exertions which have lately heen made, with 
much success, by the manufacturers and inhabitants of Leeds and Bradford, 
in Yorkshire, for the prevention of smoke in those districts. 

Your committee have received the most gratifying assuranees of the con- 
fident hope entertained by several of the highest scientific authorities ex- 
amined by them, that the same black smoke proceeding from fires in private 
dwellings, and all other places, may eventually he entirely prevented, either 
by the adoption of stoves and grates formed for a perfect combustion of the 
common bituminous coal, or by the use of coke or of anthracite; but they 
are of opinion, that the present state of knowledge on that subject is not 
snch as to justify any legislative interference with these smaller fires. 

1n conclusion, therefore, your committee beg leave to recommend that a 
bill shonld be brought into parliament at an carly period of the next session, 
to prohibit the production of smoke from furnaces and steam-engines. 

They indulge a hope that the matter will be thought of sufficient national 
importance to induce the government to bring in a bill: but, in the event of 
their not doing so carly next session, your committee recommend that 
the chairman of this committce should frame such a measure, as being the 
necessary result of the complete and strong conviction to which they have 
come hy the prosecution of the inquiry. 


17th August, 1813. 


KYANIZING OF TIMBER. 


Sim,—4A letter having appeared in your Journal for Augus, from 
Mr. Taswell Thompson, Secretary to the Anti-Dry-rot (Kyan’s) Com- 
pany, commenting on my report and letter on the preservation of timber 
from decay, } trust. you will allow me a corner in your valuable Journal in 
answer thereto. 

Mr. Thompson says that 1 have made statements most injutions to the 
interests of the Kyanizing Company. 

As secrefary to that company, he is no doubt most anxions about its 
interests; but I have zo interes! whatsoerer in any process or patent, and 
have only been anxious to find out the best mode of preserving timber from 
decay, and the attacks of worm. 

Mr. Thompson states that both my report and letter are very inaceurate. 
Now, Sir, this charge of “inaccuracy” refers chiefly to my statements re- 
specting the decay of sleepers at the West India Dock warehouses, and the 
wooden tanks in the Kyan Company's yard. 

To justify the truth of my statements, } think you will agree with me, 
that it is only necessary to refer to the published minutes of the discussion 
at the Institution of Civil Engineers for session, 1842, in which the follow- 
ing appears :— 

* Mr. Samucl Seaward said he helieved the present method of Kyanizing 
to be very imperfect, and alluded to a number of sleepers so prepared for 
the West India Dock warehouses having reeently been diseovered to decay. 

“ Mr. Martin (Engineer to the East and West India Docks) confirmed this 
account of the decay of sleepers. Fifty auf of seventy were destroyed. They 
had been prepared hy simple immersion, and had been down about five 
years. lle had understood that some of the wooden tanks in which the 
solution was kept at the Anti-Dry-rot Company's yard were decayed. 

“Mr. Bull had prepared considerable quantities of boards for the Calder 
and lMebble navigation, by immersing them in the solution for two or three 
days which wes about double the period allowed by the patentee. He had 
some specimens of boards, and in almost all of them there was an appearance 
of decay in various stages. An oak board one inch thick, Kyanized in 1839, 
had lain ever since upon the damp ground, exposed to the air; the sap part 
was entirely decayed, but the heart remained sound ; fungus was, however, 
growing upon it. Poplar boards, Kyanized in 1838, 39, and 40, were all 
partially decayed. In preparing the timbers, he had always followed the 
instructions of the patentee, and had tested the strength of the solution 
with the hydrometer, but had mixed up fresh solution even more frequently 
than was supposed to be required. On dismantling one of the tanks for 
holding the solution, he found the iron work partially destroyed, and entirely 
covered with globules of mercury." 


tt appears that Mr. Thompson did himself take part in this discussion, Why 
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did he not then contradiet the statements, if untrue? or after these minutes 
had been printed and published in almost every journal in London, why did 
he not explain them away at the time, instead of reserving his explanations 
and answer for many months? And even to this moment, in the absence of 
such explanation, I was, and am now, of course, bound to believe the state- 
ments of Mr. Seaward, Mr. Martin, Xe. But yeu will observe, Sir, that he 
does not, even now, deny the faet of the sleepers and tank having decayed ; 
he only says the sleepers werc not in the West India Dock warehouses, but 
were laid down in Kyan’s own yard. In my opinion, this explanation makes 
the matter worse, because, if the Kyan company’s process will not preserve 
the timber laid down in their own yard, how can they expect that the public 
will believe that it will preserve timber elsewhere. 

Mr. Thompson must be well aware that ] could have cited many other in- 
stances of its failure; what says that eminent civil engineer, Robert Ste- 
phenson, Esq., in his report respecting the sleepers of the London and Bir- 
mingham Railway? “They were all Kyanized, but the result has been un- 
favourable and unsatisfactory, for after laying three years, great numbers 
discovered symptoms of decay, indeed many have been removed absolutely 
rotten, and he had abandoned the Kyan's proeess, and adopted Mr. Bethell's 
oil of tar. 

Why has I. K. Brunel, Esq., C.E. (under whose directions such immense 
quantities of timber were Kyanized) abandoned it and adopted the oil of 
tar? Will Mr. Thompson inform us what has become of his kyanizing tanks 
at Bristol, and how many loads of timber were Kyanized at Hastings during 
the last two years; and also at Shoreham? and why were the tanks at the 
latter place offered at 10s. per load to be converted into oil of tar tanks. 

What says Mr. Thompson to the experiments in the mushroom-house at 
Welbeck, where good Baltic timber lasted longer than the best Kyanized 
oak? and will he tell me how many hundreds of Kyauized sleepers on the 
London and Brighton Railway have decayed ? 

On the 31st of last month I visited the model-rooms (or museum) of the 
Admiralty at Somersct 11ouse, and examined pieces of Kyanized oak and fir 
now there, which were placed in the sga at Sheerness, and are perfectly 
honey-combed and destroyed by the worm. 

Dr. Moore proved the same thing at Plymouth: and amongst the Trans- 
actions of Civil Engineers, is a report from a gentleman at Dover, proving 
that Kyanized timber shared the same fate there, and that the worms eal it 
quite as much as they did the unprepared timber. 1 could bring a host of 
other proofs i£ requisite. But F think 1 have said enongh to dispose of Mr. 
Secretary's first and second heads. 

As to the third head—that of the Kyanized timber at Shoreham Ilarbour 
—] here most respecifully beg to deny, most positively, that there was a 
Report and Survey by the Commissioners of Shoreham Harbour; aud 1 say 
positively, that every piece of Kyanized timber in the piers at Shoreham 
liarbour—that is, placed at any time during the last five years under high 
water mark, and exposcd to the action of tidal water—is gone through 
severa] stages of decay, and affected by the worm; and that the oak timber 
Kyanized is in a worse condition than the unprepared tiniber, 

I have, in my possession, certificates from eminent professors, eivil engi- 
neers, Åc., and from the largest timber merchant and also builder iu the 
port of Shoreham; also from all the carpenters, &c., workmen of Shoreham 
arbour, substantiating the above, which } am ready to publish at any time. 

As to Mr. Thompson's fourth head, if he had read my letter on Kyanizing 
carefully, he would have seen that 1 grounded my opinion as to the injurious 
effect of the vapour of mercury, on the opinions given to the Admiralty hy 
Sir Humphrey Davy. 4 

Tn conclusion, allow me to state that my opposition to corrosive sublimate 
arises alone, which | have publiely announced) from a conviction that in 
hydraulie works (and it was sueh works that my letter and report treated 
npon) it is as useless as soft soap, as it does not prevent deeay when exposed 
to sea water, as hydraulie works generally are. 

The importance of the subject of preserving timber, I hope will be a suf- 
ficient excuse for the space I have occupied in your Journal. 

] am, Sir, 
Your obedient servant, 
WirLraM B. Pricwaro. 


lIEALTH or LrvEnPOoOL.—On the occasion of Dr. Lyon Playfair pro- 
ceeding to Liverpool to examine into the causes of the great unhealthiness 
of that northern metropolis, Mr. Tlenry Laxton, has addressed to him 
a short pamplilet, in which he ably lays bare the prominent causes of tlie 
evil, and suggests the requisite improvements. le attributes the uufavour- 
able state of Liverpool, as regards health, principally to the following causes: 
open eesspools; proximity of buildings; inefficient drainage; smoke from 
factories and steam vessels; cellar occupation, and dirty state of buildings ; 
open spaees, where water and refuse are allowed to collect and decompose ; 
inefficient supply of water. and deficiency of pleasure grounds for the school 
children. 
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THE RELATIVE EFFICIENCY OF LONG AND SHORT 
CONNECTING RODS, CONSIDERED IN THE EXPOSITION 
OF CRANK AND CONNECTING ROD MOTION. 


By H. F. CLIFFORD. 


Tue subject of the following paper is one of great importance to the 
practical mechanic; and as we have never yet seen any satisfactory 
solution of this long disputed question, we have endeavoured to draw 
such conclusions from the investigation of the theory of crank and 
connecting rod motion as we feel convinced will set at rest all pre- 
vious doubts concerning the comparative advantages of long and 
short connecting rods. With a given force in the direction of the 
piston, our object in the present investigation is to ascertain the best 
means of obtaining the greatest amount of that force in the direction 
of rotation, and thus render friction as small as possible; in other 
words, whether is a short or long connecting rod the more effectual 
method for fulfilling the conditions of our proposed inquiry? 

We shall first show that if F be the original force exerted by the 
piston rod of a steam engine along its own axis, that there is more of 
that force transmitted in złe direction of the long rod than the short 
one. . 

Let P Q, Fig. 1, be a cylinder with piston, and let the piston rod 
esert a force F, at the point B, where the rods B A, B D, connect it 
respectively to the cranks A C, D E. 


Fig. I. 


Let À B make an angle (9) with the horizon. 
BD Ha (6) ét 

F fin the direction of A B= F cos 9. 
t +e BD=F cos 6. 

Now the magnitude of the force in either direction depends on the 
cosines of the angles, which the respective rods A B, B D, make with 
the horizon, and since cos ¢ and cos 0 become a maximum when @ 
and 6 = o, it follows the smaller the angle the larger the numerical 
value of the cosine, and since @ is considerably less than ¢, the long 
rod lias evidently more of the resolved part of F in its direction than 
the short one. 

Again— 


The resolved part of F { 


The resolved part of 


in the direction of AC = F sin o. 
oc D E — F sin 6. 

The magnitude of the forces in this case depends upon the sines 
of the angles, and since the larger the angle the greater the sine, the 
resolved part of F in A C, is much greater than that in D E; in other 
words, the pressure into the centre, or friction in the axle, is more in 
the short than iu the long rod. 

Having proved then that there is more force in the direeton of the 
long rod, we now proceed to show that ¿łe resolved part of the force in 
B A, and B D, én the DIRECTION OF ROTATION, is greater in the case of 
the long than the short rod; or, 

Proposition. To find the part of the force exerted by the piston 
rod of a steam engine which is perpendicular to the crank, in any 
given position of the fly. 

Let E A, Fig. 2, be the piston rod, the direction of which produced 
is supposed to pass through the centre of the fly C; A B, the con- 
necting rod; C B, the crank: B T D, the tangent at B. 


Let CB — a, AB-— bL, ACB—6BD—zADc-—z. 


£ AB D c o, Z the tangent makes with connecting rod 
A B. 
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The resolved part of F in B A =F cos B A C. 
—Feos(ADB + ABD.) 


= F cos (o +5-9 


=F sin (6 — 9) 


= f suppose. 
The resolved part of F in BD =f cos o. 


= F cos 9 sin (@ — 9) 


Fig. 2. 


Investigating equation A, it is evident that the smaller the angie ọ the 
greater the force in B D, and the longer the rod A B, the smaller the 
angle it makes with the tangent, and thus we have more of the re- 
solved part of the force inB A, in the direction of rotation in the 
long rod, 2 fortiori, how much more have we of the original force F, 
transmitted by the piston in the direction of rotation in the case of 
the long than the short rod. 

There is, however, a small arc in the crank’s orbit, in which the 
short rod possesses an advantage, for let E B, F B, be respectively a 
long and short connecting rod, A G H, the fly, G C H, perpendicular to 
A E, and let the crank (in Fig. 3) be in such a position that B T, the 
tangent, bisects the Z between the rods; let D be the point correspond- 


* The solution of this equation is rather intricate, as we have to express 
the value of F in B D, in terms of the known quantities 6, a, and 5; but, as 
it is desirable to know the result, we give the working. 


p Bar a 
Now cos ọ = ss il 
26a 
+x=BD=B6C tan @=a tan 0. 
z sing —— sin ọ _ sin 9. 
AB  snADB — , fr ~ cos à. 
sin { 5— 4) 
t = sno ; 
Dt Uae g ^ à sin. 9 sec. 6. 


By substitution in equation 1, we have 
5? + a? tan.? 0 — D? sin.? $ sec.? 0. 


Cap = 2a% tan. 8 


.. 2 ab tan. 0 cos. p = 5? + a? tan.? 6 — 5? sec.? 0 (1 — cos.? ¢.) 
«`. 5? cos.? o sec.? 0 — 2ab tan. 0 cos. p = (42 — a?) tan.? 8. 


a 
Dividing by 2? sec.? 0 and putting - = 2m, we have 


Cos.? p — 2 m sin. 2 0 cos. p = (1 — 4 m?) sin.? 6 
Completing the quadratic ] 
and extracting the root f 
Now the positive sign must be taken in order that cos. ¢ may be always 
possible. 


cos. $ — m sin. 2 @= x sin. / 1—4 m” sm.“ 6, 


.. Cos. $ = m sin. 2 0 + sin. 0 A/ 1 — 4 m? sin? 6, 


And sin. $ — ^. cos.2 0— 4 m sin.? 0 (m cos. 2 0+ cos. 0) V 1 —4 m? sin,” 6. 
Let X = the resolved part of f, in B E, 
theu from equation A, X = F cos. 9 sin. (@ — 9.) 
= F sin. 6 cos.? o — F cos. @ sin. 9 cos. $. 


Putting for sin. $ and cos. ọ their respective values, X = F sin? @ {1 +4m 


(m cos. 2 0 + cos. 0 41 — 4 m? sin.? a) | — F cos. 0 sin. 0 (2 m cos. 0+ 


A/ 1—4 né sin 0) ^ cos? 0—4 m sin.2 0 (m cos.26 + cos. 0 /1—4 m? sin 6, 
which is the rcquired equation. 


42a 
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ing to B on the other side of E A, then the points B D, will evidently 
lie between Gand K, and R and H. Let CP (in Figs. 4 & 5) represent 
the other position of the crank, aud let P T be the tangent at P. First: 


Fig. 4. 


suppose the forces exerted by the connecting rods in their oz: di- 
rections ta be equal, then it is clear (in Fig. 3) their resolved parts in 
the tangeot will be equal, since Z EB T — Z FB T. Now from 
Fig. 5, it will be seen, that while the crank moves from B to K and 


from K to D, the short rod makes a smaller avgle with the tangent 
tlian the long one, cousequently, through this arc, the short one pos- 
sesses an advantage ; but, on the other hand, in Fig. 4, while the crank 
moves from A to B, and by parity of reasoning, from D to A, the long 
connecting rod makes the smaller angle. Hence, if we suppose the 
forces exerted by the rods in their own directions to be equal, the long 
rod is preferable, since in a whole revolution of the crank, it has the ad- 
vantage through the are D A B, which is > are B E D, through which 
the shorter one has the advantage. But the forces exerted by the 
rods in their own directions are not equal, since if F be the force ex- 
erted by the piston F cos P E F, the force in the direction of the long 
rod is always greater than F cos P F C, the force in the direction of 
the shorter one, except when P coincides with A or K, when they are 
equal, aud thus the superiority of the long rod in the entire orbit io 
the transmission of rotary force, has been satisfactorily demonstrated. 
Lastly, since the resolved part which produces rotation is greater in 
the long than the short rod, the resolved part perpendicular to this 
direction, or tending to the centre of the fly, is less in the long than 
the short rod; and this resolved part produces friction on the axis of 
the fly, which is the chief thing to be guarded against. 

It is this trifling advantage possessed by the short rod that has induccd 
several clever practical mechanics, with whom me are acquainted, to 
argue in favour of ils superiority ; but, whilst me agree with them, that 
it has the property of pressing ata more Jarourable angle during the 
progress of the crank through a tery small arc, they must not forget the 
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gradual increase and decrease of the force exeried by the piston on either 
side of ihe dead power point Ryt the inequality of the forces in their omn 
directions, and thai, moreover, ihis alleged superiority lasts only during 
a very limited portion of the crank’s entire revolution. 

Theoretically speaking then, there is no limit to the length of the 
connecting rod of a steam engine, but in practice, we are generally 
confined for space in the erection of machinery; still frum the pro- 
ceding analysis, we should endeavour to make it as long as we con- 
veniently can, in order to obtain the greatest amount of rotatory force, 
and thus render friction as little as possible. This subject might be 
practically illustrated, by taking a steam cylinder, furnished with the 
usual appendages, and connecting the piston rod end to the crank 
with a rod fitted with a long eye or slut, so that the length of the 
rod could be adjusted at pleasure. On the crank shaft put a small 
drum, and suspend a heavy weight, that has to be wound up over it. 
By comparing the work done ina given time with the same amount 
of steam from the boiler, (at an equal pressure in either case,) it will 
be found that the result of the experiment, if accurately perfurmed, 
will fully attest the superiority of the long rod, as shown in our theo- 
retical deductions. 


THE BRITISH MUSEUM. 


NEW events produce new institutions. In the beginning of this 
century it would have been considered a silly freak of the swinish 
herd to have required the inspection of any architectural design, their 
functions being limited to mute and confiding admiration, when the 
doctors had given their fiat that the plaster palace or warehonse 
church was a master-piece of art. What did the publie know of art, 
and what right had they to interfere? Would they have been 
allowed to pass their comments on the lath and plaster palace in 
Buckingham swamp? Certainly not! Neither did architects in those 
days consider it necessary to pay deference to the judgment of the 
publie or of any ane else. It was quite enough that they were em- 
ployed to do the job, and they put it out of the way in the quietest 
manner that they could, received the money, and posterity will neither 
care for the architect nor edifice. The iacreasing attention paid to 
English art under the auspices of George III. and George IV. led to 
the regeneration of public feeling with regard to art, and to those efforts 
which have been made of late years for the cultivation of the public 
taste ; and as the public have obtained a bigher qualification, so they 
have necessarily required the exercise of higher powers. The throw- 
ing open of the British Museum, the extension of the school in it, and 
the establishment of the National Gallery, have opened the way, 
which has been followed up by subsequent measures, and it is no. ex- 
aggeration now to say, that the public have twenty times the power 
of artistic instruction which they had twenty years ago. The me- 
chanics' institutions have co-operated in this movement by tlie 
formation of drawing classes; and the delivery of lectures on art, the 
extension of provincial exhibitions, or the establishment of art-unions, 
have fostered tlie publie disposition on the subject. Neither has the 
government less co-operated; the improvements effected at Hampton 
Court, the better administration of publie collections, the institution 
of schools of design, and tbe introduction of drawing as a branch of 
primary instruction, have all had the same tendency. Contempa- 
raneously a demand has been made on publie grouuds, ou those autho- 
rities baving cbarge of new constructions, that the designs should be 
submitted to public competition and public iuspectioo, and tbe prin- 
ciple of responsibility to the public voice in the case of architectural 
works has been fully established. Acted upon by the government with 
respect to that glorious monument, the New Palace of the Houses of 
Parliament at Westminster, that principle bas beev carried out in a 
most satisfactory manner in the exhibition of the Cartoons, for tbe 


+ The circumstance of the piston’s motion not being uniform is also in 
our favour, since the force exerted varies from zero to a maximum, as the 
piston travels from K to G and from K to H ; and whilst this fact renders 
the advantage spoken of still more trifling, we have the long rod exercising 
the superiority at a time when the piston's exertion is a maximuin. 
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interior decorations. That this principle cannot be injurious to the 
artist, we are prepared to affirm; that it must have a beneficial influ- 
ence, the competition to which we have just alluded has fully proved. 
The incentive to exertion, the sentiment of responsibility, the foretaste 
of success, which the artist already feels, all tend to develup the 
highest faculties, and to produce the noblest works. We cannot 
perhaps, in this day, reproduce the feeling of religious responsibility 
which animated the artists of old, and the want of which has been 
one great cause of tlie deadness of modern art; we must, therefore, 
avail ourselves of the nearest approach which the institutions of the 
present day afford. The vitality of this principle is thus established, 
and its general application a matter of necessity. We have already 
alluded to the happy effects of public responsibility in the case of the 
Houses of Parliament; we now demand its application in an edifice 
scarcely less remarkable, and not less popular—we mean the British 
Museum. This is peculiarly the palace of the people, and it is not 
unnatural that deep interest should be felt as to the designs contem- 
plated for the approaching completion of this edifice, affording, as 
it will, in its facade, the opportunity for great architectural display, 
and having the resources of government available for the purpose. 
We consider it most essential, both as a matter of principle and expe- 
dieucy that some satisfaction should be given to the public anxiety by 
the announcement and exhibition of the intended design, These are 
the views which we most earnestly beg to impress on the proper 
authorities, and we confidently hope for every attentioa to the many 
expressions of the public voice on this subject. 


DAVIES’ RAILWAY CARRIAGE BREAK. 


This railway break has now had a long trial on the London and 
Birmingham Railway, where it has been adopted to some of the car- 
riages with great success, and has been highly approved on the line. 
It is the invention of Mr. David Davies, of Wigmore Street, Caven- 
dish Square, who is well-known as an extensive railway carriage 
builder. The following description, by a reference to the accompa- 
nying engraving, which we copy from the Mechanics’ Magazine, will 
fully explain the action of the breaks. 

a a represent the underside of the framing of a railway car- 
riage; b b are the four wheels; c c are breaks on the extremetics 
of eight long levers, whose fulcra are at d d; ee' is a shaft carrying a 
shaft carrying a quick threaded serew, working in fixed bearings, and 
furnished with a bevil wheel e, for connecting it with a vertical shaft 
and handle, led off to any point at which it may be convenient for 
the breaksman to be stationed ; /; is a traversing nut, attached by the 
comecting rods g g, to the two cross levers 4 4. There are two mor- 
tices in each of the cross levers, through which the break levers pass; 
these levers are connected by a pin on the extremity of one lever 
sliding in a slot in an iron plate on the end of that epposite to it, so 
that any motion couveyed to the oue, is simultaneously communicated 
to the other. 

Motion being given to the screw e e', the traversing nut f is drawn 
towards the bevil wheel, which causes tlie several levers to assume 
the position shown by the dotted lines, which will occasion the breaks 
€ € to press against tlie circumference of all four of the wheels with 
immense force, preventing their rotation and converting the carriage 
into a perfect sledge. This combination of the mechanical powers is 
so favourable to the development of power, that with such an ar- 
rangement it would be almost possible to crush the wheels. In all the 
breaks we have hitherto seen, there has always been a violent thrust 
between the wheel and the carriage, or between two of the wheels, 
tending to break or bend the axles; in the present plan there is not 
the slightest strain npon the axle, the gripe being exerted on the two 
opposite sides of the wheel, and the force that might be thus applied 
with perfect safety, would be sufficient, if applied in the usual man- 
mer, to canse an inevitable rupture in the machinery. Although the 
uction of tliis break is rapid, it is by no means so sudden as to entail 
any evil upon that account. 

To illustration of the power of such a system of breaks, let us sup- 
pose that each of the breaks ¢ presents a surface of only three times 
the area of the bearing surface of the whcel upon the rail, and that 
the total weight of the carriage is ten tons; it follows then that if 
each of ihe eight breaks were pressed against the citcumference of 
the wheel with a force of little more than eight hundred weight, ro- 
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When it is 
further seen that this small force is exerted through the medium of a 
screw, acting upon a system of levers most advantageously disposed 
for the multiplication of power, it will be evident that the application 
of a few pounds to the break handle would instantly arrest the pro- 


tation of the wheels would be effectually prevented. 


gress of the wheels. 


NEW BUILDING ACT. 


We have a copy of the last hill as amended, and we are happy to anuonuce 
ihat iu this the amendments snggested hy ourselves and others have been 
fully carried out, and the bill in its prescat shape, with a few trifling altera- 
tions, we should be happy to see passed. As, however, the hill is again re- 
ferred for furtber consideration and amendment to Mr. George Smith, one of 
the city district surveyors, and architect to the Mercers' Company, Professor 
Hosking and Mr. Thos. Cubitt, the huilder, all well known for their practical 
attainments, we defer going again into the details of the measure until we see 
the result of their lahours and recommendations, which is to be presented to 
Parliameut ia the ensning session, We cannot conclude these few remarks 
without cxpressing the obligations under which the profession are ta Lord 
Lincoln, for the readiaess he showed to enter into the free discussion of the 
details of the first bill, and to amcud its defects. 


310 


REVIEWS. 


ARCHITECTURE IN THE REIGN OF GEORGE III. 


The Pictorial {History of England. Part 74. 


From a condensed popular sketch very much is not to be expected, 
because the writer is so cramped as to space, that he cao hardly do 
more than touch upon a few leadiog generalities and summiag up of 
his opinions—certainly has no room for entering into specific criticism, 
nor always for fully explaining his meaning. We can accordingly 
look for little more than bare opinions and critical dicta, which must 
be acquiesced in as of oracular authority by those who are unable to 
examine into them. Still, even to those who are already familiar with 
the subject, an appercu of the kind is interesting if only as refreshiog 
the memory, and it would be strange, indeed, if some fresh remark or 
other could not be picked up from it. Let us begin by quoting the 
following introductory one. 

“The English school, as it was constituted at the accession of 
George III, could devise no correction of the errors of their prede- 
cessors, but by resorting to crude imitations of Palladio, a recurrence 
to forms and combinations established uader other modes of existence 
totally different from their own, at another period and io another 
climate. Neither their discriminating taste in the selection of tlie 
beautiful, nor their profound knowledge of the practice of the Italian 
schools, can redeem the want of finess which characterizes their pro- 
ductions, their disregard of the exigencies of our climate, and their 
inattention to our domestic habits; for in: many cases their plans as 
well as their elevations are borrowed from the Italian. The conse- 
quences were fatal. They lad rooted up a vigorons plant fur an 
exotie which they wanted skill to naturalize; it perished, therefore, 
leaving nothirg in its place, and another half century found architec- 
ture in England reduced to a condition unprecedented since its first 
development as an art, devoid of unity, character, and principles.” 

While this is, in the main, true, it is also somewhat vague and in- 
distinct; and to us itappears to partake of contradiction to speak of the 
discriminating taste, and the profound knowledge of the Italian schools, 
possessed hy persons who resorted to “ crude imitations of Palladio.” 
Feeble as may have been their powers af invention, it is strange that 
thase who it seems were acquainted with, and capable of appreciating, 
Italian architecture generally, should not have cxtended their views 
beyond Palladio and uther system-mongers. And if, in regard to this 
point, we find ourselves somewhat at a loss, still less do we compre- 
hend what the writer is driving at wheu, if we do not mistake his 
meaning, he gives it as his opinion that, being adapted to a diflerent 
climate, the architecture of Italy is essentially unfitted to be followed 
by us—at least without very considerable modifications. |t may 
he so, but we have yet to learn wherefore; far though this pårloso- 

placal remark is a pretty old acquaiotance of ours, we having met 
with it we know not how many times before, never have we met with 
even an attempt at an explanation of it. Hardly is there any thing in 
the constitution of such a style that unfits it in any degree for appli- 
cation in almost any part of Europe. It provides as effectually against 
weather as any mode of building can do, and therefore the difference 
of climate must be corrected by other means; instead of marble pave- 
ments or inlaid floor, we require thick carpets, good fires, stoves in 
vestibules, and the like; and instead of sitting with open windows, 
we are glad to keep them shut. But matters and circumstances of 
this kind have nothing to do with one mode of building more than 
another. From what is sometimes said on tlie subject, it miglit al- 
most be supposed that every ten degrees of latitude would require 
quite a different made of architecture; and also might it be supposed 
that the climate of England was as severe as that of the most northern 
parts of Siberia. Changeable enough it is, no doubt, and such being 
the case, it is impossible to fix upon any mode cf building that shall 
be perfectly suitable as regards all the fluctuating contingences of 
weather: we have seasons when shade is as inviting as in Italy, and 
when even the splashing of fountains in marble halls wonld be a luxury, 
and when consequently ttalian architecture—supposing that is at all 
concerned with the matter, would be felt to be—for the time at least— 
the most appropriate of any for ourselves. 

Let us test the “climate doctrine” by facts: what say they; is St. 
Paul’s found to be at all worse adapted to our climate than Westmin- 
ster Abbey? Is Windsor Castle decidedly better so than Buckingham 
Palace? Are Barry’s clubhouses found to be at variance with aught 
our climate requires? or though they give us the very quintessence of 
the Italian style, are they not perfectly English in accommodation—as 
thoroughly or rather iofinitely more so than many houses, and very 
costly ones, too, which exhibit no other style externally than that 
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called the hole-in-the-wall style? Still, our climate, it may be argued, 
does nvt admit of arcades and colonnades; why not ?—or if not, then 
our own old English architecture was badly contrived, for that gives 
us specimens of cloisters and covered walks, which are essentially the 
same things as the others, differing from them only in style and in 
name. 

The fault lies not in adopting the Italian style—Palladian or any 
other particular species of it, but in not at the same time adapting it 
to circumstances, and further improving it. And if this be what the 
writer means, we agree with him, at the same time wishing he had 
expressed himself more clearly than he has done. Fully do we agree 
with him in regard to his representation of the state of architecture 
in this country at abont the commencement of the present century. 
With very few exceptions, indeed, it was deplorable enough: the art 
may be said to have been ina state of starvation—reduced to the ex- 
treme of meagreness and insipidity. Of this, we have most con- 
vineing proof, in the New J"4truvius Britannicus, which consists en- 
tirely of buildings of that period, most of them below mediocrity in 
point of taste and design, and all, snore or less, infected with beggarly 
mannerism and false simplicity, and inarked by nothing so much as 
the utter absence of all artist-like feeling or study. Even where the 
glimmering of an idea seems to have presented itself, nothing is made 
of it; nor is there among the whale collectiou a single design that is 
even decently finished-up. The Adams, the Wyatts, and the Bo- 
nomis, bedevilled and vulgarized architecture: in their hands, tawdri- 
ness, frivolity, du!lness, and meanness, became its characteristics. In 
order to escape the reproach of heaviness, they fell into the opposite 
extreme of flimsiness; while of simplicity they seem to have had 
little other idea than nakedness of composition, scantiness of details, 
and utter disregard of finish—that size qua non in the esthetics of ar- 
chitecture, let the style itself be what it may. Even when they 
aimed at ricliness, the result was seldom more than a sort of niggling 
prettiness; nur was that always consistently kept up. With the 
Adams, such was generally notoriously the case: their designs, 
for the most part, exhibit trumpery ornament, patched upon build- 
ings that were not even prepared for embellisliment of any kind, 
being in themselves quite in a state of nudity, as is strikingly the case 
with the Adelphi, Caen Wood, &c., which are wretched architectural 
stuff, hardly a degree better in point of taste than our modern gin- 
palace style. ‘In the screen of the Admiralty,” says the writer in 
the Pictorial History, " Adam surpassed himself. It is a work of 
great heauty, independently of being the only instance in which he 
adopted a recognized style in the detail.” As toits having much 
positive merit, however, we do not agree; on the contrary, our 
opinion more fully coincides with that expressed by another critic, in 
the London Interiors, Part 23, who speaking of the Admiralty screen, 
says, “It neither agrees in any way with the building to which it is 
attached, nor is it on a sufficient scale to be at all suitable as a frontis- 
piece to a public edifice ; for it looks too much like a reduced copy 
of what was intended to be nearly double—or speaking more cor- 
rectly, nearly four times the size, or about 250 feet in length by 45 in 
height, instead of only 130 by 22.” And again, “As far as the Doric 
colonnades themselves go, they are satisfactory enough, but not so the 
centre compartment, forming the gateway; for it is poor in its general 
character, and too much cut np, especially by the plain blank windows 
or panels in the piers, which while they destroy width (breadth) of 
surface, produce an appearance of poverty—of the absence of decoration 
rather than of richness: another more egregious and evident defect 
is, that over the arch, the architrave and frieze of entabluture, other- 
wise continued thoughout, are omitted, and thus the entablature is 
maimed and mutilated in the very chief paint of the design!” 

Adam may very deservedly be commended for one thing —the 
study he bestowed on his plans, aud for the greatly improved, more 
canvenient, and likewise more effective arrangements which he intro- 
duced into the interior of houses, thereby contributing to the bettering 
our domestic architecture, in a very essential point; but as an artist, 
his taste was even at the best of a very namby-pamby kind. 

James Wyatt was in some respects a sort of Adam rifurmato. It 
was his good fortune to make a decided “hit” by his first work, the 
Pantheon, in Oxford Street, as to which we are unable to speak, 
never having seen any designs of it—for none are giveo in the New 
F'truvius Britannicus, although that work contains one or two speci- 
mens of his, and those not particularly favourable ones s—yet if we 
may Judge from the view of the large room, given in the Z'ictorial 
England, where it is styled “a noble conception,” we should say that 
it must have been a strangely disjointed and incongruous piece of 
design, built up with columns in some places, while there were abso- 
lute gaps in others. Hawever, the Pantheon was tlie resort of fashion; 
the p/ace itself was no donbt splendid and gay euough; and when 
fashion is determined to be pleased, it is generally a very little indeed 
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that will please it. It was the fashion of the day to admire the Pan- 
theon, and Wyatt forthwith became all at once tlie fashionable archi- 
tect par excellence. Business poured in upon him, and he treated it as 
business; his business was to please his customers, and please them 
he did, very mueb, in several instances, to the displeasure of pos- 
terity, for he has since received some hearty maledictions from both 
architects and antiquaries—from one more especially, who has branded 
him as “James Wyatt of execrable memory." No doubt very great 
allowance is to be made for him, when it is considered that the study 
of Gothic architecture was then quite in its infancy, and even the 
rudiments of that style scareely at all understood. Besides, Wyatt 
did something, were it merely the helping to bring forward that style 
into notice again, and so far he is justly entitled to a prominent sta- 
tion in the history of the English architecture of the 18th century, 
albeit, Mr. Gwilt has carefully suppressed his name, while he records 
such men as Paine and Bonomi. Without any great loss to his fame, 
much of Wyatt’s Gothie has since perished; the castellated palace 
at Kew—a whim of George IlI., the House of Lords, and his works 
at Windsor Castle, have all been swept away, and Fonthill is now a 
mere wreck; therefore Ashridge is now one of the chief mansions 
remaining, which he did in that style. Less excuse than for his 
Gothic can be offered for what he did in the Grecian or modern style, 
and which is for the most part very mannered and tame. In fact, 
much as he was favonred by opportunities, Wyatt achieved no really 
great work, or such as would entitle him to much distinction at the 
present day, and probably did much less in one sense than he might 
have accomplished, had his engagements been fewer. He was, too, 
in one respect singularly untortunate, for if his Panthean at all merited 
the exaggerated praises bestowed upon it, it did not remain long 
enough to obtain the suffrages and the admiration of posterity, being 
hurnt down about twenty years after it was first erected, and as we 
have already remarked, no satisfactory memorials of it remain. 

Fortunate would it be for the reputation of George Dance, were 
the front he bestowed upon Guildhall, to disappear as completely as 
so many of Wyatt’s productions have done; for it is a sad blot in his 
professional seuteheou—so utterly tasteless in itself, independently of 
its absurdity as an imitation of Gothic, that it is difficult to believe 
such a piece of architectural * balaam” could have been perpetrated 
by the man who gave us an edifice so stamped with character and 
artistic feeling as Newgate. In this last the centre or keeper’s louse is, 
however, comparatively a failure: had there been only three instead of 
five windows on a floor, the effect, not only of that part, but of the whole 
exterior would have been decidedly better; the original design has 
besides been greviously impaired by the present miserable attic story 
substituted fur the pediment which crowned that part of the structure, 
and both harmonized and contrasted so admirably with the rest. Nei- 
ther Newgate, however, nor the Giltspur Street Compter (which is 
also by Dance) obtained a place in the Viiruvius Britannicus, before 
referred to; although we there find both the Clerkenwell Sessions 
House, and the Trinity House—the latter by Samuel Wyatt the 
brother of James, and a building possessing more of mere prettiness 
than of either dignity or beauty; whose windows are strangely dis- 
proportioned to the order, and the dressings of some of them ex- 
ceedingly scanty—in fact, little better than a few meagre mouldings. 

Though the names of several architects are mentioned by him, the 
writer of the sketch in the Pietoríal England scareely adds any in- 
formation respecting them, and he is very sparing of dates. In one 
instance, indeed, we learn from him what we were not aware of before, 
namely, that the India House is not hy the person to whom it has 
bitherto been universally ascribed ; for we are here told— 

* Henry Holland was distinguished by the patronage of George 
Prince of Wales, who prefigured the sort of encouragement the fu- 
ture monarch was likely to bestow upou the arts, by employing him 
upon that extensive structure of lath and tiles, the Pavilion at 
Brighton. In 1724, he altered Carlton House, and to him was due the 
facade, pleasiug and harmonious in all its proportions and details, 
with its beautilul porticu, turned to a legitimate purpuse by affording 
shelter for earriages. Holland built Drury Lane Theatre, destroyed 
bv fire in 1809; and the facade and hall of Melbourne House at 
Whitehall, which remains a memorial of his refined taste. He was 
likewise the author of the India House, usually attributed to Jupp, 
who was surveyor to the company at the time it was built. Itisa 
common-place design, aud the portico ill-assorted to the wings; but 
porticos were now comiog into vogue, which made the impropriety 
of their association a matter of no importance.” 

This last observation is just enough, for we have since had po:ticos 
stuck to almost every thing of any size—even to Bedlam, and that 
not only with utter disregard of propriety as to purpose or character, 
but so as to be completely at variance with all the rest. We are glad 
to find honourable mention made of the facade of Melbourne, now 
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Dover House: itis, indeed, upon far too small a scale to tell at all to 
advantage, where it is placed, for it there shows as a mere bit, and is 
in fact so small, that the intercolumniation of the portico is of neces- 
sity much wider than it ought to be: still it is marked by much ele- 
gance of taste, classical feeling, and artistical quality. Nevertheless, 
this piece of design is excluded from the New Vitruvius Britannicus, 
and the same is also the case with Carlton House, while so many un- 
interestiog and exceedingly poor subjects are admitted into it. 

We shall probably return to the subject when it is resumed in the 
Pietorial with reference to which we have been speaking; and we 
suppose that the next chapter of the kind will be the final one, and 
will continue the history of English architecture duwn to the end of 
the first quarter of the present century. 


Marine Steam Engines tn the Royal Navy. 


A letter has heen addressed to the Lords of the Admiralty on this 
subject, and printed, which is likely to excite a good deal of public 
attention and much controversy among the members of the engineer- 
ing profession. Mr. Alexander Gordon, the author of it, is, it is well 
known, the agent of Napier of Glasgow, and consequently, as he sug- 
gests, his testimony is open to the imputation of some bias, and he has 
been induced to bring forward this pamphlet on the occasion of some 
Parliamentary returns, which he has obtained through the medium 
of the Hon. Captain Gore. We need scarcely say that the statisties 
of marine steam-engines are of great importance, both to the nation 
and the mercantile interests, and particularly at a period when one- 
fourth of our coasting trade is carried on by the means of steam 
vessels, and when there is such certain prospect of its still further 
increase. The deficiency of steam statistics, is, however notorious; 
and those obtained by Mr. Gordon and Captain Gore are not calcu- 
lated to alleviate the evil. They are, as we shall subsequently show, 
deficient in the most important details, and arranged so as to produce 
particular inferences. If they were not intended to suit particular 
objects, why is it that the return is limited to the vessels named in 
the order, and not extended to all vessels contracted for within the 
period of the last ten years? Had this been done, we shauld have 
had the Medea, Hydra, Gorgon, Driver, aud others, now al! kept care- 
fully out of sight, but most necessary for the purpose of instituting 
any fair comparison, or deducing sound conclusions. Why have 
we not the dimensions of the engines, the tonnage and dimensions of 
the vessels, and the consumption of coals? 

Again, we have a return of the cost of repairs without any state- 
ment of the service on which the vessel has been placed, whether in 
war service or merely steaming about the coast. Mr. Gordon has 
himself said enough to show the many circumstances which interfere 
to prevent a fair comparison being drawn, or fair play being given to 
machinery ; but there are many others no less calenlated to show 
the danger of a comparison of the value of a vessel from the cost for 
repairs, when the cireumstance of the expediency of a vessel is cal- 
culated to put it on more severe service, and thus render greater 
repairs necessary, while an inefficient vessel is shelfed, and thus has 
neither service nor repairs. 

Under all these circumstances we must protest against any in- 
ference being drawn from these tery suspicious returns—so incom- 
plete that on their appearance they deterred us from making use of 
them. That the government bave unconsciously lent themselves 
to this imperfect mode of inquiry we are convinced, and we trust 
they will not leave it ta individual members of the House in the 
ensuing session to perpetuate this system, but that they will render 
that protection to the marine engineers of the country by the publica- 
tion of aceurate and comprehensive returus, which are imperative as 
an act of justice, after a statement so very injurious, from its incom- 
pleteness, has heen put forth to the world. We call for this as an 
act of justice to the marine engine builders of the Thames, the 
Mersey, and the Clyde, and as a communication of information ren- 
dered indispensable by the growing wants of the commercial steam 
marine, and by the necessity of enlightenment upon this subject to the 
government itself. Within the last three years not less a sum than 
2,000,000 have been expended by the government and the great steam 
ship companies upon the construction of vessels of the largest class and 
greatest power. A vast annual expenditure under this head has now 
commenced, and, as a matter of national economy, it is expedient that 
we should be able to profit by all the experience of the past. Let us 
have the dimensions and weights of the engines, the number ot 
strokes they perform, the mean velocity of the vessel, the quantity of 
fuel consumed, the length of engine room, the contract price, the ton- 
nage and dimensions of the vessel, the peculiar service for which in- 
tended (as the Niger expedition,) for instance, what service the vessel 
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ALECTO. PRoMETHEUS. PoLvPHEMUS.| GEYSER. CycLops. Vesuvius. | STROMBOLI. |DEvASTATION. 
: — Ó — i — | 
Names of engineers Gt Seaward Seaward Scaward Seaward Seaward R. Napier R. Napier Maudslay 
Original contract £10,700 £10,700 £10,700 £13,933 £22,103 | £13,480 £13,480 £18,650 
Extras on ditto £297 £315 £214 £440 | £906 £400 Nil. £681 
Cost of repairs Gc £1158 | £1012 £240 £89 £300 £38 £63 £249 
Repairs up to 31st. March, 1843, | | 
from sc Jan. 1840 , March 1840 | June 1841 July 1842 Oct. 1840 Oct. 1810 Sep. 1840 Dec. 1841 
No. of days incapable of working ; | 
in consequence of repairs 393 353 162 50 164 38 51 a2 
No. and diameter of cylinders ..| Two, 53in. | Two, 53in. | Two, 53in. | Two, 62in. , Two, 64in. | Two, 63io. | Two, 63in. | Foor, 54} in. 
Length of stroke 4 ft. Gin. 4ft. 6in. | 4 ft. Gin. 5 ft. 3 in. 5 ft. 6 in. 6 ft. 6 ft. 6 (t. 
Nominal horse power, velocity of | 
piston 210 ft. per minute 200 | 200 200 268 | 286 280 280 410 
Diameter of paddle-whcel 5s 26 ft. 26 ft. 26 ft. 26 ft. j 27 ft. 26 ft. 6 in. 26 ft. 6 in. 27 ft. 
Breadth of board 7 ft. 5 in. 7 ft. 5 in. 7 ft. 5 in. a6 iftum 7 ft. 9 in. 7 ft. 9 in. 8 ft. 7 in. 
Depth of hoards 1 (t. 2 in. 1 ft. 2 in. 1 ft. 2 io. so lft.5in 2 ft. 2 in. 2 ft. 2 in. 1 ft. 8 in. 
Contract price per horse £53 10 | £53 10 £53 10 £52 £78 £48 £48 £45 5 


Ia the above table we have added to the government returns the dimensions of the engines. 


bas been upon, and if it be possible to obtain it through the govern- 
ment engineers, let us know what was the cause of so much delay in 
ihe repairs as appears in the returns, and whether the repairs were 
executed bv the government or the engineers. We shail then have 
some materials from which to judge of the comparative merits of 
each vessel. We shall also be able to appreciate which engines are 
the most serviceable—whether the beam or direct action engine be 
preferable. It is time, indeed, that tliis question should be settled, for 
government have now had, or ought to have, some experience on the 
suhject. We know that the beam engine is still the favourite with 
most of our. principal engineers, if not all of them; nevertheless, they 
all manufacture direct action engines, and several of them have taken 
out patents. If you ask why they manufacture them, they will tell 
vou the government will have them, and they must comply. 

We perfectly agree with Mr. Gordon as to the demerits of the late 
system of contracting, and think it requires great reformation. Mr. 
Gordon, in the character of a disappointed candidate, makes fierce 
onslaught upon it, and deals in home charges, on the Admiralty 
mismanagements, which is palpable. Hitherto the system of contract 
has had all the appearance of favouritism, and if persisted in must lie 
oper to tlie same imputation for the future. We are not, however, 
inclined, neither does Mr. Gordon seem to be, at present, to throw 
the tenders open for public competition; but we would have the 
Government make application to all those firms which are kaown for 
their workmanship, whether in London, Liverpool, Scotland, or else- 
where. Mr. Gordon tells us that 


“The mauner in which tenders are called for, opened, and treated, is 
worthy of some notice. The contracts for marine engines are made in a 
manner quite peculiar, unlike all other contracts for the public service. They 
are made at that office in the Admiralty where no other contracts are made 
for any of the mauy supplies and stores for the navy. 

“The tenders are, or have often heen, opened not in one day and hnur, hut 
without regard to the strict rules of tender and contract known nnd prac- 
tised in other departments of Government. The clause sometimes thought 
necessary for protecting the public, viz. that the Board does not biud itself 
to take the lowest tender, has not been inserted in the application, and the 
lowest tenderers have been disappointed. 

** After tenders have been given in, and after some of the contracts have 
been made, favoured ones of these very contractors have been allowed to 
tender for more engines, as in the year 1840, when a Loudon house, having 
obtained an order fur two or three pairs of eogines, obtained a further order 
for two more pairs of engines in the following October by reduciog their 
tender, making orders for five pairs of engines, &c. at one time ; no other 
engineers having had any chance of ameoding their tenders, or of offering 
for these other engines." 


Mr. Gordon gives us six causes for the inefficiency of so many new 
steamers as appears in the face of the Parliamentary returns, viz.: 


“lst. The novel principle of construction of engines thought necessary for 
accommodating them to the limited engine-roam. 2nd. The attempt to have 
light engines in ships which must afterwards have hallast to keep them 
upright. 3rd. Defects in the material and workmanship. 4th. [ncompe- 
tency of ships’ engineers appointed hy the Admiralty. 5th. * Quarter-deck * 
interference. 6th. Some novavoidable disaster. F believe that all of these 
may he causes of mischief, hut the sixth cause suggested does not seem to 
have effected the evils so glaringly apparent on the Parliamentary returos. 
The first two suggested causcs are discussed above. The third appears also 


to have some application. But for any one to attempt to account for such 
heavy repairs and loss of service by the fourth and fifth, and to lay the blame 
on engineers afloat and officers in command, would only show a bad selection 
of the one, and an inexcusable interference of the other.” 


We perfectly agree with Mr. Gordon as to the necessity of a higher 
rating (or engineers in the Navy, with so many engineering offices 
connected with that department, and the demand for engineering 
talent which exists there, we think it is absolutely necessary that pro- 
per measures should be taken to secure the services of the educated 
members of the profession. The rating of another class of scientific 
officers in the navy conld not but fail to promote that high standing 
which the navy is taking as an educated profession, while the many 
subsidiary advantages which would accrue Irom having the services of 
engineers available requires no comment. 

As to that suhject upon which so much reluctance has hitherto been 
exhibited, a return of the consumption of coals, no diifieulties it seems 
to us stand in the way. It can surely be told how many tons of coals 
are pnt on board a government vessel, and the description of them, at 
any rate we cannot see why returns given by the officers of the private 
Atlantic steamers cannot be given by those of government vessels. 
As Mr. Gordon observes, a difference of one pound of coal per horse 
power per hour wonld make a difference to the country of £10,000 a 
year. We think an annnal return should he made imperative. 

We have the returns of duty of Cornish engines, and accurate 
returns of the cousamption of railway engines, and we know the eco- 
nomy which has resulted from the experience thus afforded, Annual 
returns should be published, which would operate as a check upon the 
cnal owner and upon the engineer; and we do not see why a system 
of premiums for economy iu the consumption of coals should not be 
introduced among marine engineers as it has already worked with 
good effect upon the Belgian railways and sume of the Euglisb. 

As we have already observed, before we can come to the same con- 
clusion as Mr. Gordon, we must have more extended returns, and 
more accurate ioformation. It is not fair to the parties to judge them 
by what is now before us, and as Mr. Gordou appears to have had 
something to do with obtaining the present returus, we hope in the 
next session he will take care to prevail upon Captain Gore, or some 
other member, to move for the extended iuformation we have now 
required. 


Account of the Museum of Economic Geology. 
F.G3. London: John Murray, 1843. 


The institution of this museum is an event which cannot but be 
considered as most valuable to the engineer. It is a recognition by 
the government of the great advancement of engineering science, and 
of the influence which it has had in systematically developing the 
resources of the country. "Phe labours of the engineer have opened 
up districts not before available, and the development of the means 
of communication have now given the public an interest in every 
locality. Under such cireumstances a knowledge of our mineral 
treasures, and of their useful applications, is indispensable, and the 
establishment of a museum was the most fitting means for effecting 
this. The establishment formed at Craig’s Court, Charing Cross, con- 


By T. Sopwitu, 


1843. 


sequently merits the visit of the student aud professional man; and 
the descriptive acconnt of Mr. Sopwith is one of the best guides he 
can have on the occasion. Mr. Sopwith has devoted much attention 
to this subject, and his shilling manual is a most readable and in- 
structive book. ‘The Museum is open to the public gratuitously 
every day, excepling Sunday, from 10 o'clock till 4, from November 
to February, and until 5 o'clock during the rest of the year. 


“The Museum of Economic Geology, as now arranged, comprises an 
entrance hall or lobby, an apartment on the ground floor 46 feet long, and 
18} feet wide, and a gallery on the first floor 103 feet long, varying in width 
from 17 to 25 feet. The department of the Office of Mining Records com- 
prises a Record Office 26 feet by 25 feet, in which are tables for drawing 
plans, and a gallery on the second floor 103 feet long, containing mining 
implements, and models of mines and mineral districts, and of various 
engines, machines, &c., used for working and draining mines. Jn addition 
to these are a Jahoratory, conducted Mr. Richard Phillips, F.R.S., the curator 
of the museum ; a workshop in which models are constructed, under the 
immediate direction of Mr. Jordan; and a small library or private room for 
the use of the director. To these apartments additions will doubtless he 
made from time to time commensurate with the national usefulness of the 
establishment, and the more so, as, owing to the extensive opportunities 
afforded by ordnance geological surveys, and the great liberality of numerons 
owners of mineral property, and other public-spirited friends of science, a 
large proportion of the valuable contents of this museum have been, and 
will assuredly continue to he, received without any expeuse beyond the mere 
carriage of the specimens. It is gratifying also to know that the present 
administration cordial approve and support the arrangements of this 
museum, which was commenced by their predecessors, and by their atten- 
tion to its intercst, evince their regard for those foundations of our national 
wealth, a knowledge of which, as Sir John Sinclair has justly said, is of more 
importance to this country than all the mines of Mexico and Peru." 


Launch of the Great Britain. 


Mr. Davis has got up a lithograph on this subject from the able pen- 
cil of Mr. Thomas Allom, which possesses merits not only of artistic 
treatment, but of accurate delineation. The view was taken imme- 
diately after the Iuunch, and the fidelity of it is evident, as also in 
the case of the adjacent scenery and minor details. It is certainiy one 
of the best representations of the Great Britain which has yet 
appeared ; and equally an ornameul to the office as to the drawing- 
room. We extract the following account of tlie details of the vessel 
and engines, which are appended to the engraving, and we under- 
stand are authentic. 


Keel laid Dec. 19, 1839; floated July 19, 1843. feet in. 
Length extreme, from figure-head to taffrail 322 0 

Do. ov upper and forecastle decks 308 0 

Do. between perpendiculars m eG o6 at .. 286 0 
Extreme breadth — .. oc oc GE ac T ss — B 
Depth at midships .. 5c E 32 


She is divided into four compartments by means of iron bulkheads, 3 iu 
thick, viz., lst, forecastle; 2nd, fore saloon; 3d, boiler and engine-room * 


Ath, after saloons. B 
ft. in. ft. in. ft. in. 

Promeuade saloon forward -. length 67 0 width 21 9 beight7 9 
Do. do at e x og JO © s ZO uq 3 4 
Dining saloon forward .. ae E 6108055 1221999577; ; 9 
Do. do. aft Š a d) (0 m mE 0 meee 8-9 


26 state bedrooms with one bed, and 113 with two beds. 
Tonnage, builder’s measurement, 3,446 tons. 
Draught of water when loaded, 16 feet. 
Do. without cargo, 12 feet. 
Do. without engines, 9 feet. 
Displacement of water when drawing 16 feet, 2970 tons. 


ENGINES AND BOILERS, 


Nominal power, 1,000 horses. 
4 cylinders 6 feet stroke, diameter 88 inches. 
Slide valves, diameter, 20 inches. 
Air-pumps (2), 51 inches. 
Steam pipes, 18 inches. 
Condensers (2) formed of wrought iron plates 2 in. thick, 12 feet long, 
8 feet wide, 5 feet deep, and contents 510 cubic feet. 
Bed plates for cylinders (2), length, 27 feet. 
0. do. weight, each, 16 tons. 
Main shaft wrought iron, length, 15 feet 9 inches. 
Do. at centre, for driving wheel, 2 feet 3 inches. 
Do. for eccentric hearing and cranks, 2 feet 1 inch. 
Do. weight in rough from the forge, near 17 tons. 
_ Framing to carry same is of hard wood, 12 in. thick, cased with Wrought 
iron plates, 4 inch thick. 
Boilers having 24 fires, 12 fore and 12 aft, each 6 feet by 2 fect—length, 
34 feet, width 32 feet, height 21 fect 6 inches. 
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Total surface of fire bar, 288 feet super 
Chimney 8 feet diameter, height 34 feet. 
Screw propeller, 16 feet 6 inches diameter. 


EFFECTS OF LIGHTNING AT SEA. 


A paper from the commander of the F'igie, with an account of the effects of 
electricity in a recent voyage, was read at one of the recent meetings of the 
Academy of Sciences. It states that the mainmast was three times struck 
with the electric fluid very severely, bnt that no damage was occasioned to 
the vessel, in consequence of its being provided with paratonnerres. A 
sailor was sent up to see what effect the electric fluid had on the paraton- 
nerre, and as soon as he reached it, he experienced such shocks as nearly 
caused him to fall down, and he felt the same every time he placed his band 
on the base of the paratonnerre. 1t had become a magnet. The same effect 
had been produced on every piece of iron in the vessel. The compasses too 
had their needles disarranged, and would no longer serve to guide the ship. 
Eight or ten days after, the Vigie met aoother vessel, and obtained one of 
her compasses, but the magnetic action communicated itself to this one, and 
the instrumeot became useless. 


THE NEW HOUSES OF PARLIAMENT. 
SECOND REPORT OF THE COMMISSIONERS ON THE FINE ARTS. 
To the Queen's Most Excellent Majesty. 


We, the Commissioners, appointed by your Majesty for the purpose 
of inquiring whether advantage might not be taken of the rebuilding 
of your Majesty’s Palace at Westminster, wherein your Majesty’s 
Parliament is wont to assemble, for the purpose of promoting and 
encouraging the fine arts in your Majesty’s united kingdom, and in 
what manner an object of so much importance might be most effec- 
tually promoted, humbly report to your Majesty, that having, in fur- 
therance of the objects proposed by us in our first report, and sanc- 
tioned by your Majesty, invited a competiou in cartoons, we have now 
humbly to state to yonr Majesty that the competition referred to has 
taken place, and that we are satisfied with the evidence of ability 
afforded, not only by the works of the successful candidates, but those 
of many others. 

Having satisfied ourselves respecting the attainments of many British 
artists in the practice of cartoon-drawing, and respecting their capacity 
to attain excellence in those qualities which are essential in bistorical 
painting, we now propose, in pursuance of the plan before announced 
by us, to invite artists to exhibit specimens in fresco-painting of a 
mouerate size, which, by being portable, will enable all candidates for 
employment iu that method of paintiug to send in works exhibiting their 
qualifications therein as painters and colourists, and whicb, taken 
together with the larger compositions in drawing which they have 
exhibited or may exhibit, and with other existing evidences of their 
talents, may enable us to proceed to the selection of artists for the 
decoration in fresco of certain portions of the Palace. Neverthe- 
less, as paintings executed in other methods may be free from a 
shining surface, and may therefure be deemed by some artists to be 
fit for the decoration of walls, we have invited such artists to exhibit 
specimens of the methods in question, and shall regard such methods 
as open for consideration. 

With respect to sculpture, we have announced that various statues 
will be required for the decoration of the Palace, and we have invited 
artists to exhibit models, in order to assist us in the selection of sculp- 
tors to be employed. — , 

With regard to decorative art of various kinds—namely, glass- 
staining, arabesque-painting, wood-carving, oramental metal-work, 
and ornamental pavements, we have, in like manner, issued notices 
inviting artists and others to send iu specimens, in order to assist ns 
in the selection of persons to be employed. 

We have further humbly to state to your Majesty, that tlie claims 
of candidates for employment in oil painting, and other departments 
of the art besides historical paiutiug, will be considered hereafter, and 
that the order in which the several branches of art and decoration ap- 
plicable to the embellishment of the Palace have been considered by 
us, has been, and must continue to be, determined by tlie time requisite 
for the preparation of the works, the study required by the artists in 
modes of execution which are new to them, and by the progress of 
particular portions of the building. 
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We humbly subjoin, as an appendix to this report, some papers 
treating in detail various matters connected with the subject of our 
inquiry, and explanatory of the proceedings of the commission; and, 
with respect to the architect’s report, have to state tbat we have 
taken it into our attentive consideration; but although we have, iu 
consequence, issued various notices caleulated to assist us in coming to 
a final decision thereupon, we are not yet prepared to lay any specific 
recommendation before your Majesty, both in consequence of the 
building not being sufficiently advaneed, aud the result of the iuquiries 
and experiments made and making by and under our direction not 
being sufficiently ascertained, to justify us in coming to any final con- 
clusion in this respect. And with reference to that part of the archi- 
teet's reports which relates to local improvements in the neighbour- 
hood of the Palace, we consider that, however deserving of attention 
the improvements in question may be, tbey do not come within the 
inquiry with which we are intrusted. 


ALBERT. CoLBORNE. 

LYNDHURST. CHARLES Saaw LEFEVRE. 
SUTHERLAND. Ropert PEEL. 
LANSDOWNE. J. R. G. GRAHAM. 
LINCOLN. ROBERT Harry INGLIS. 
ABERDEEN. HENRY GALLY KNIGHT. 
J. RUSSELL. B. Hawes, Jun. 
PALMERSTON. SAMUEL ROGE»S. 
MELBOURNE. Tuomas WYSE. 


Whitehall; July 28, 1843. 


[Here follows Mr. Barry’s Report which we published in the 
Journal last May, page 173.] 


EXTRACT FROM THE REPORT OF THE COMMITTEE ON WESTMINSTER llALL. 


Your committee, ta whom was referred the duty of making investigations 
respecting the ancient state and modes of permanent aud temporary deco- 
yation of Westminster Ilall, and respecting the dates aud extent of its archi- 
teetural alterations, have the honor to report— 

That they have examined Westminster Hall with a view to the objects of 
the inqniry committed to them. 

That they have reason to believe that the original hall of Kiog William 
Rufus ocenpied the same area as the present building. 

That they believe, that whatever portion of the fabric of the Norman hall 
óf the palace of King William Rufus may remain, it is entirely encased and 
concealed by the walls of the actual structure. 

That the walls of the actual structure, as they now appear, with the ex- 
eeption of the surface alterations made in 1806-7, and also the existing roof, 
were erected in the reign of King Richard II., in the year 1398; the walls 
heing then heightened, and the original rubble of the Norman work being 
then encased in ashlar, and the buttresses added. 

That they liave no reason to believe that there were any permanent deco- 
rations in the interior of the said hall other than those which now exist. 

That the temporary decorations on occasion of state trials, or of corona- 
tion banquets, varied with the need and propriety of the service to which 
the hall was applied. 

That in the last year of the reign of King Richard IT., the hall appears to 
have been “hung and sumptnously trimmed,” hy which phrase your com- 
mittee understand hangings of tapestry and other temporary decoration; 
but that there is no reason to believe that there was at any time any deco- 
ration of painting of any kind on the walls: though in making this ohser- 
vation it is right to add, that your committee feel that there is in the ex- 
isting hall sufficient light for the proposed exbihition of cartoons. 

That the use of hanners and trophies suspended from the roof or rafters 
of the hall was not earlier than the reign of Queen Anne, and was soon 
discontinued. And in respect to the last subject of inquiry remitted to 
them, so far as the same has not by anticipation been already answered by 
the statement that the hall is substantially unaltered, your committee find, 
that in 1821, the two courts of justice which were excrescences on the south 
side, and which were comparatively modern erections, were removed ; that a 
door in the centre of the south end was opened; that two smaller doors at 
the sides were closed; that a row of dormer windows was opened in the 
roof on each side, nnd certain doors opened to the courts of law on the west 
side. 

Your committe observe that one of the windows on the east side has been 
partially closed, two windows adjoining the same having been originally 
closed externally, so far as it appears by the clock tower of the ancient pa- 
Jace rising direetly against them, and still obstructing them, though it was 

reduced in height by the late Mr. Wyatt in the course of the works which 
he conducted in 1806-7. 

Roaert Manny Ixcrts. 

Henay Garry Kx1GRt. 

Tlexry llarraw. 

GEORGE VIVIAN. 
Whitehall, March 24, 1845. 
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PAYNE'S WOOD PATENT. 


Ix the House of Commons on Wednesday, August 16, Mr. Barclay put a 
question to the nohle lord at the head of the Woods and Forests, respectiog 
Mr. Payne’s patent process for preserving timher from dry rot, and the ra- 
vages of insects. He understood that the properties of the patent to this 
extent had been pretty fullv tested, and more than all by the department 
over which his lordship presides, and that it had been satisfactorily shown 
that it had the property of rendering wood prepared by it nninflammable, or 
at any rate of depriviag it of a large degree of combustibility. Lord Lin- 
eoln said he felt most happy to give the honourable member the fullest in- 
formation he possessed on the subject. The matter had been brought hefore 
him in his official capaeity, and he had thought it right to take considerable 
pains to be well informed on so important an invention. He had paid a 
visit to the premises, and inspected the very ingenious machinery aud pro- 
eess of Mr. Payne, but not liking to trust his owa judgment in a matter 
where great professional skill was essential, he had direeted Mr. Phillips, 
professor of economie geology, to examine into the invention and report 
upon it. That report the noble lord said was highly favourable; and since 
then he had directed the erection of a structure in his department in which 
the process had been applied to all the timbers, and under the inspection of 
the woods and forests surveyors. He had no doubt himself of the great 
value of the invention, and believed that experience would confirm his pre- 
sent favourable opinion, but time would be necessary to test it. The Admi- 
ralty had applied to him on the same subject, and a similar answer had been 
returaed to them. Ile should be happy to lay before the hon. member for 
Sunderland the report of Mr. Phillips. Myr. Barelay thanked the noble lord 
for his satisfactory statement, and moved that the report he laid upon the 
table of the house, which was agreed to. 


A STEAM METER. 


M. Clement has invented an instrument which he calls a manometric 
thermometer, for measuring the temperature and tension of stcam iu boilers 
of high and low pressure, and partienlarly to prevent accidents by explosion. 
It is formed of two strips, one of which is silver, and the other of platina, 
roled up in a spiral form. These strips are soldered together, and one of 
the extremities is fixed, while the other is attached to a eopper vertical rod. 
Owing to the difference in the dilation of platina and silver, when the tem- 
perature of the instrument varies, its upper extremity imparts a movement 
of rotation to the copper rod, which is communicated by means of a rack- 
wheel to two hands, which indicate the variation of temperature. 


Tur AmicasLe Assurance Orricr, Fiver Staret.— Tenders delivered 
August 16, 181.—3. Beazley, Esq., Arehiteet. 


STONE FROM PORTLAND. NORFAL. 
Messrs. Webb .. £10,752 £11,000 
Mir Dixon -ee se os 10,200 10,995 
Mr. Merbert SH Uo à8 10,640 10,845 
Messrs. Cubitt me =. s2 «. e es 10,610 10.860 

»  Soward and Son 10,590 10.850 

»  Grisselland Peto.. 10.506 10,746 

| ene eee 10.280 10.100 

»,  WooleotandSon  .. 10.178 10,478 
Mr. Winsland 6A 66 sa 4a op Gq 9:500 9.887 
Messrs. Piper and Son .. .. 9,151 9,951 


The Directors have decided to have Norfal stone, and accept Mr. Winsland's 
tender. The works have eommenced. 


Pustic Worxs iN Parts —The National observes, that it is not without 
interest to consider the sums expended within the last 2t years in the im- 
provement and embellishment of Paris, which have rendered it one of the 


finest cities in the world. 3 
Francs. 

Espended on works relative to the distribution of water, 

aqueduets, reservoirs, fountains .. T oF 30,986,347 
In flagging and paving Bo ob aS no 17,6H,06] 
In purchases for enlarging the public avennes o6 39,017.708 
The construction of commercial edifices as wellas in ob- 

jects of art and decoration n PS A 62,984,919 
In the purchase of ground necessary for those edifices. . 17,802,729 


Total ES So 168,465,764 


1843.) 


REMARKS ON THE PRESENT STATE OF ARCHITECTURAL TASTE 
AND PRACTICE IN OUR LARGE TOWNS. 


(From the North of England Magazine, June 1843.) 


{.—Generav PRINCIPLES OF ARCHITECTURE. 


Tue state ot architectural taste in this country is confessedly very low and 
imperfect, and does not receive that degree of attention and regard which 
from its nature and importance it deserves. As the subject of taste does not 
touch our personal comforts and wants, it is apt to be regarded with indif- 
ference, by many, who have means and opportunities of encouraging the art 
and influencing its practice. lt would not be right to say that the majority 
of such individuals disregard this subject from the direction of their habits 
and tastes lying altogether, or chiefly, in personal gratification ; but, I believe, 
there are many individuals who, having made it the business of their lives to 
acquire wealth, and, from association and circumstances, been led to regard 
material comforts and ease as the chief end of their every-day life, have had 
no favourable opportunity or stimulus to the cultivation of those refinements 
cf sense and feeling, which embody themselves in the productions of the fine 
arts. It is true mental endowments are possessed and cultivated in a very 
high degree by people of all classes, and the present age is immensely supe- 
rior to any previous one, if not in the profundity, at least in the variety and 
almost universal diffusion of its scientific aequirements ; but this eminence is 
almost entirely intellectual: it evinces little refinement of taste or feeling, or 
lively perception of the beautiful. 

I do not intend the above remarks to apply, by any means, universally ; 
but they apply, l think, equally to all classes. The middle and lower classes 
have not tlie opportunities whieh are possessed by the upper, of testifying 
their taste in architecture, but as far as | am able to judge, the latter do not 
evince that superiority, which from their position might have been expected. 
There are indeed many distinguished exceptions. There are many who have 
a very high aypreciation of excellence in this art, but still that the censure 
deservedly applies to us generally, cannot, I think, be denied. Without at- 
tempting to account for this state of taste, 1 merely remark that the effeet is 
in some degree aided, in manufacturing towns at least, by the fact of the 
mind becoming habituated to the contemplation of works of mere utility in 
the shape of mills, warehouses, &c., and that the principles which determine 
their character are unconscionsly, but very improperly, applied to works of a 
totally different nature. 

The art, as well as the literature of the present day, is too much a subjeet 
of fashion and caprice, and depends too much on the particular taste of the 
publie which may happen to predominate at the time; this remark applies 
especially to architecture. It may, perhaps, be said that such has been the 
case in the best ages of antiquity, but it will be found on examination, that 
the changes which were always going on in style, among the Greeks fur ex- 
ample, took place when the art was advancing towards perfection, and were 
the result of a deep study of its principles and capabilities, and of the vari- 
ations which are always going on in the manners and customs of a partially 
civilized people. Our architecture, on the contrary, wants character, and 
application to the circumstances of the times. A building ought to grow 
without effort and almost unconsciously out of the wants w hieli call it forth, 
and should be the result of these. produced under the direction of taste. 1t 
is this which makes the remains now existing in Greece, Egypt, &c., so in- 
teresting and valuable, as monuments of the past history of those nations; 
and it is only by working on these principles that we can give our buildings 
either character or interest, 

We must go back to first principles, and apply them to our wants and cir- 
cumstances, Such is our want of charaeter, that if half-a-dozen of the 
principal publie buildings, which havejbeen erected in this country within 
the last half century. should be examined a thousand years hence, without 
accompanylog history or tradition, it would be a more puzzling question 
than has ever yet been proposed to the antiquary, to determine the cha- 
racter, civil or religious, of the people who could raise monuments so various 
and anomalous. Fortunately the doubt is as to their surviving one century 
instead of ten. In addition to this prevailing ignorance and indifference to 
architectural excellence, the architecture of the present day is subjected to 
the pernicious influence of what is called by some economy, but which is 
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often more akin to meanness. 1t has been said by an eminent living architect, 
** Economy is the bane of arehiteeture;" but it is only false economy that 
architecture has to dread; and l cannot but think that true economy, pro- 
perly directed, would exercise a very beneficial influence on works of archi- 
tecture. How often do we sce individuals and committees, in attempting to 
avoid the charge of economy, falsely so called, and to acquire a reputation 
for liberality and taste, actually eommit a much more egregious crror than 
the one they seek to avoid. The result in such cases is often little better 
than ostentation and a paltry regard for appearances; the works are sure to 
be all outside, and what litile enrichment they do possess, is invariably in the 
most conspicuous places, to cateh the eye of every casual observer. A glance 
is sufficient to show all the beauty or interest they possess, and when once 
seen, little desire is felt for a second inspection. How few of our modern 
buildings offer any temptation to explore and examine their beauties. What 
have we to compare with our old cathedrals, avbeys, or even small country 
churches, where almost every visit reveals some new beauty, or tends to 
deepen the impression of former ones; and this, independent of all interest 
arising from assuciation ? 

The Ignorance from which all these evils spring, is unfortunately not eon- 
fined to the publie generally, who cannot be expected to possess any profound 
knowledge on the subject, but is very prevalent among even professional 
men. ft is much to be wished that some standard of proficiency were es- 
tablished, by which the competence of all desiring to enter the profession 
might be tested ; for it is notorious, that comparatively few of those prac- 
tising as architects, in some of even our most important towns, are really 
competent by talent or education, to do credit either to themselves or to the 
profession. That this opinion is founded on jealousy or ill will, I think no 
one, who looks round on the different buildings in the neighbourhood of 
Manchester or Liverpool for instance, will assert, With few exceptions, all 
the buildings in those towns which display real taste, or evince originality of 
conception, are by non-resident architects; but it would be invidious to re- 
mark further, than merely to mention the fact, as regards these localities, 
Happily this wide-spread ignorance is now beginning to disappear before an 
increasing zeal for the cultivation of the art, and investigation of its princi- 
ples; and it may very safely be propliesied, that the more it is studied and 
understood, the more will its claim to a high place in our regard he acknow- 
ledged. 

I do not consider it necessary to say anything in defence of the fine arts 
in general, or of architecture in particular. The time is gone by for its 
being looked upon as an art merely of utility ; and there are few now who 
will venture to deny its beneficial tendency to elevate the mind to the per- 
ception of refined and intense pleasure. 1 may remark, however, that if 
taste be important and worthy of cultivation in the fine arts generally, it is 
partieularly so as regards architecture, as the productions of this art are 
eostly, and their influence, whether beneficial or otherwise, lasting as them- 
selves. Besides, buildings of some sort or other cannot be dispensed with, 
and, being open to the view of all, inust have a very extensive influence on 
the public taste. 

l propose first to lay down, and explain as familiarly as T can, some of the 
chief fundamental principles of the art, including nothing but what may be 
called the postulates, or self-evident truths, which are really very few and 
simple, and on which it will be my endeavour to found all the subsequent 
remarks I may have to make. The chief difficulty in the way of the free 
reception of the truth of these principles, and the propriety of their applica- 
tion, to our every-day circumstanees, is that of divesting the mind of pre- 
judice, or that effect of long habit in viewing objects of a partievlar cha- 
racter as perfect, or least without at the time feeling conscious of their de- 
fects. Almost the whole of architectural rule may be comprized in one idea, 
which applies equally as a test of excellence in all the arts, viz., Fitness or 
Propriety. It is unnecessary to adduce any proof or even illustration of this, 
as it would obviously be useless to argue with one who would deny that a thing 
is good or excellent, in proportion as it serves the purpose for which it was in- 
tended, without redundancy or deficiency, and as 1t accords with propriety 
of feeling and character. This principle applied to works of architecture, 
ought to enable a competent and unprejudieed mind, on viewing a building, 
to ascertain at once, or at least to form a tolerable conjecture, as to its pur- 
pose and destinalion, 
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This fundamental principle may be considered under three heads, viz.:— 
Ist, Convenience ; 2nd, Construction ; and 3rd, Character, including Form and 
Enrichment, All these departments are of course modified and controlled 
by economy, and also combine with and contro] one another. 

We shall consider first, Convenience, which will determine the number, size, 
and arrangement of the different portions of the edifice, according tu their 
use and purpose. These considerations are so various and extensive, that it 
would be both tedious and out of place to enter into an examination of them 
now. I may, perhaps, at a future time notice some few instances in which 
our practice is defective. When this distribution, depending on convenience, 
is determined, the next subject demanding attention, and which is, perhaps, 
the least regarded, is Construction. This includes considerations of material, 
climate. and durability. As to material, that is obviously the most proper to 
be used, which possesses in the highest degree the reqnisite strength, dura- 
bility, and resistance to climate. There are three classes of materials com- 
monly used in buildings—1st, those which are best adapted to resist com- 
pression, as brick, stone, &c.; 2nd, those best adapted to resist cross strain, 
as wood ; and 3rd, those which resist tension, as iron. Now, it is important 
to remark, that from the totally different qnalities of these three classes of 
materials, they require in construction, a totally different mode of treatment: 
thos, the first class are obviously best suited for external and interna] walls, 
those parts of the fabric in short, on which all the rest must depend ;—the 
second class are best adapted for horizontal and ob'ique bearings, as in floors 
and roofs, and the third are calculated for ties, and for various other minor 
purposes. Of course, tbere are peculiar circumstances in which the applica- 
tion of these materials may vary, but the above are the general and obvious 
uses to which they are best applied. The climate also exercises (or I should 
say ought to exercise, for in this country it does not) a very consideral le in- 
fluence, not only on the material employed in building, but also on the forms 
and features, as pitch of roofs, &c. 

Now these general principles, simple and obvious as they may scem, and 
indeed are, are very often disregarded in practice, which is one cause of so 
much incongruity and want of character in our architecture. I may also 
mention now, in connexion with propriety, another very important funda- 
menta] principle, forcibly expressed by Pogin in his * True Principles of 
Christian Architecture,” and a disregard of which is a chief source ef error 
in this country. I mean that "' the construction of a building should avow 
itself:” there should never Le any attempt to cunceal the real structure, by a 
sham apparent one. This every unprejudiced mind will allow; it is, in fact, 
ouly a consequence of our first rule of fitness. The mind must le satisfied 
on this point before it can derive pleasure through the senses: for let an 
obyect be ever so beautiful in form and enrichment, if there be any misappli- 
cation of materials, or any attempt at deception ; if it betray any mean de- 
vice or contrivance ly which it is made to assume (in material or otherwise) 
a character not properly belonging to it, a refined taste can never but be dis- 
gusted with the deceit; while all the beauty which may belong to the mere 
furm tends only to increase the feeling of dissatisfaction which such an object 
would excite. In addition to what Pugin has said regarding the conceal- 
ment of construction, 1 shonld say that, as a general rule, we should not 
only not take pains to conceal it, but that we should alsc, as far as practica.- 
ble, expose the real construction to view, Every essential part of the struc- 
iure should be apparent. Another rule which follows from the above is, that 
every object in art should be in form, colour, and dimension, just what would 
be in accordance with the nature of the material of which it consists. It 
Was on these fundamental principles that the magnificent works of the 
Greeks and Egyptians were executed, and also those wonderful structures of 
the middle ages, which adorn every quarter of our island. 

The rules above given are constantly violated in the present day. We sce 
in al! parts of the country, but especially in the neighbourhood of manufac- 
turing towns, hundreds of houses which every body knows to be built of 
brick, but which from some fancy or other, are made to appear as thuugh 
they were built of stone, betraying at once, the pride of the proprietor in de- 
siring an expensive material, and his poverty in being unable to obtain it 
The practice is so universal, that many, I have no doubt, do not see the 
matter in this light; and many follow the custom, because it is come to be 
considered necessary for maintaining a respectable appearance ; but 1 believe 
that pride originated 1t, and that when it is analyzed, it will come to what 1 
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have stated. Another instance in which plaster is improperly made to as- 
sume the appearance of stone. ts very frequent in churches, entrance halls, 
&c.; it consists in lining it in imitation of large square stones. Now this 
being a deception is sufficient at once to condemn it, but it also has a very 
chilling and comfortless eflect, and the practice ought to be abandoned. 1f 1 
recollect rightly, Pugin has in the new catholic chapel at Birmingham, left 
the surface of the plaster quite plain and rough, a practice certainly not to 
be recommended: but he may, perhaps, look forward to its being orna- 
mented at some future time, when means will allow. 1 am quite willing to 
admit the propriety of y-lastering interior walls, and also the desirableness of 
relieving the monotony of a plain flat surface, but there are other and mure 
legitimate means than the one just noticed, of doing this, which may he used 
according to circumstances. For churches or chapels, where there is a great 
breadth of bare wall, the best way, as well as the most obvious, would be to 
impress the plaster while soft with an appropriate device in the way of seal 
or stamp, which would at any rate be consistent with the nature of the ma- 
terial, and would afford ample scope for ingenuity and beauty at compara- 
lively small cost. Tbe other methods of avoiding monotonous surfaces of 
plaster are in common use, Viz:—painting and papering, and are perfectly 
legitimate when applied consistently. But we frequently see walls and cei- 
lings painted in imitation of panelling, or of some other material, as marble 
and costly woods, all which are bad, because they are attempts at deception, 
and for the same reason, paper hangings whieh exhibit natural objects, 
raised apparently from the surface ol the wall, whether in colours, or mere 
light and shade, are improper. The ornamental pattern on the pafer may 
be as simple or as rich and complex as the character of the apartment re- 
quires, but to be in correct taste, it is essentia] it should appear as a flat sur- 
face. imitation of woods, marbles, &c. in plaster. either by painting or 
otherwise, are just as bad as imitations of stone by plaster on the outside of 
a house; for though the finer woods and marbles may possess more beauty 
than commoner materials, the chief motive for im‘tating them is the desire 
of displaying costliness without incurring cost. Il these remarks are well 
founded, l think the use of scagliola cannot be justified on the strict princi- 
ples of taste. Even the plainest materials are more satisfactory than the 
most beautiful imitation of the costliest woods that ever were seen; indeed 
the more costly the material imitated, the more unsatisfactory the result, as 
the probability of its being sham is increased in proportion. 

But to return to the consideration. of brick and stone. Brick is hest 
adapted for plain walls, because if we!] burnt, it is more durable than stone, 
more impervious to weather, and in many places is much cheaper. Hoth 
propriety and economy, therefore, x int to it as the most proper material for 
general use, in such localities. Bot on the other hand, brick cannot be used 
where cutting is required, here its place can only be supplied by stone; but 
there is a very simple method of ornamenting brick buildings, which seems 
to be almost unknown or forgotten amongst us, viz., by moulding the bricks 
into different forms and ornamenta] devices, and by using bricks of ditlerent 
colours, as red, blue, and white. 1n this way a true artist would be able to 
produce many beautiful and picturesque effects; bands or slring courses 
might be thus formed either by impressed patterns, or by a different coloured 
brick ; chimnies might also be made highly urnamental, all which would be 
in perfect propriety, and might be obtained at a trifling cost, without the use 
uf stone at all. llowever, the judicious mse of stone in combination with 
brick, as round the windows, doors, &c., and in cornices, gives rise to many 
striking eflvcts which could not be obtained with brick alone. This mixture 
of materials is most properly employed in ordinary dwelling-houses, or 
where very little carving is required; Lut where this is abundant and elabo- 
rate, as in a church, the use of brick should perhaps be discarded altogether, 
asit would form too small a proportion of the wall to justi’y its introdne- 
tion, on the score either of durability or cconomy. This was no doubt one 
reason amongst others, why the churches of the middle ages were almost in- 
variably built of stone ; Lut it cannot be urged as a reasun for employing 
this as a sole material for ordinary dwciling houses. Here, gopd (aste re- 
quires thal economy be consulted, and economy will, in many parts of the 
country at least, point to brick as the most proper material. But for sacred 
edifices the case is quite different. In these, economy is hardly excusable 
except in extraordinary instances ; and as stone ie undoubtedly the most dig- 
nified material, great exertion ought tu be made to secure it, 
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As for timber and plaster buildings, I do not think there is much proba- 
bility of their becoming general, though instances do now and then occur af 
houses, not indeed of timber, but of brick, painted to imitate the old style of 
timber house. This is actually worse than imitating stone in plaster, be- 
cause it is disguising a good and honest material in the garb of one decidedly 
inferior. Must we then give up for ever all imitation of those beautifu) and 
picturesque examples of this style, once so ornamenta] to our ancient 
cities? We must: na cireumstanees can now arise, which can give any oc- 
casion, or call. for such a mode of construction. Ancient remains are, no 
doubt, very pieturesque and beautitul, and their beauty is of a kind too 
which cannot be transferred to any other material. But the old builders did 
not employ wood in the construction of their houses, for the sake of the 
beauty or effect they could thereby impart to them; the timber was em- 
ployed for convenience and economy, and ils accompanying beauties were 
superadded, and were the result of the taste and feeling of the builders. 
And as we must discard the use of wood for such purposes, we must also be 
cantent to forego its accompanying and characteristic beanties, and employ 
our taste and ingenuity and love for the beautiful, as they did, on the mate- 
rials best adapted, by convenience and economy, for our wants. 

The legitimate use of timber in construction forms the next subject for 
consideration. The nature of this material points so obviously to its proper 
application, that it would be difficult to go very far wrong. But | must tahe 
this opportunity of noticing the universal practice of conccaling it from view. 
What reason can there be for thus hiding a most essentia] part of our archi- 
fecture? It is only another result of the blind admiration of the classical 
styles which has now prevailed so long. What 1 complain of is the use of 
plaster ceilings to conceal the construction of floors and roofs. “ What,” 
says a writer, in the British Critic, “is the theoretical notion of a flat plaster 
ceiling?" What portion of the construction does it represent? It more 
nearly resembles ** a vast marble slab” than anything else substantial. This 
absence of reality gives to a room an appearance and eflect of incomplete- 
ness, and consequently of discomfort. In spite of habit, I am frequently 
tempted, when looking up at a flat plaster ceiling, to ask myself whether it 
is really safe, fur it seems to be suspended in mid air above one's head with 
nothing apparent to sustain it, and this effcet is not improved, though the 
monotony may be relieved, hy panelling, coving, or any other device. Now, 
of all the portions of an apartment, the covering ought from its position, to 
have an effect of security, and that etfect should be at a glance apparent ; 
we should not have time to ask the question, before being satisfied on this point. 
Though people in gencral see nothing amiss with a ilat clean white ceiling, 
tlus arises altogether from habit, and I am persuaded that were a person to 
accustom himself to compare ceilings as they are, with what they might be 
made, if the timbers above were shown and appropriately carved aud deco- 
rated, he would very soon think as I do. Ceilings in churches are now hap- 
pily going out of favour; but as to dwelling houses, I see no prospect of 
cven a commenectaent of reform in this respect; and I dare say the very 
idea of exposing the floor joists to view will be absolutely ridiculed by many ; 
nevertheless, | am quite satisfied that were we once to get over the novelty, 
the change would add greatly to the appearance of security and complete- 
ness in our apartments. l might add more on this head, but shall reserve 
further remarks io a future opportunity. 1 merely mention the practice now, 
as an example of the violation of the fundamental rule, that the construction 
of a building should not be concealed from view. 

In treating of construction, | cannot omit saying a few words regarding 
the use of cast iron, which at the present day is so very extensively used in 
building. Had we gone on right principles, this materia] would very likely 
have modified considerably the character of our architecture, (for, in all an- 
cient and indepeadent styles, the nature of the materials employed has mo- 
dified their character more than any other cause -) instead of which we keep 
on in the same track of columns, pilasters, architraves, &c., attempting to 
unulate and imitate the style of a distant age and country, with totally dif- 
ferent wants and climate; while with a false shame we attempt to conceal 
our own real constructive resources ; from which, under proper direction, we 
might rear a national style, in accordance with our national character and 
civilization. At the same time, I contess that the question, how far and in 
what manner cast iron may consistently be used in constractive architecture, 
is not easily solved, But we may safely lay it down as a rule, that its use 
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must be in accordance with our fundamental rule of fitness and propriety : 
and therefore that it cannot properly be used where, if it is seen at all, it 
cannot assume the character and appearance belonging io the material itself. 
We frequently see portions of stane buildings which are most exposed to in- 
jury from being chipped and broken, as base courses, plinths, balustrades, 
&c.,! constructed of iron, and painted to resemble stone; under the false 
notion that the beauty of the parts will remain with, and depend upon, the 
sharpness of their preservation. Now, even supposing that the beauty of 
stone work did depend (which 1 by no means grant) on its perfect preserva- 
tion, I contend that such contrivances are bad in principle, are never satis- 
factory even when quite new ; and in a very short time the parts become so 
tubbed and polished, as to lose what little character of stone they at first 
possessed ; and their very sharpness becomes a defect. I would far rather 
see genuine honest stone, even if it were a little chipped: indecd, 1 do not 
think a little damage of this sort here and there, io exposed situaiions w here 
itis only to be expected, at all detraets trom the beauty of stone work where 
there isany. To come at once to the point—l believe that for ordinary 
building purposes, in the styles usually adopted in this country, iron cannot 
be considered a proper material. We may perhaps, at some fnture time, have 
ingenuity enough to give it an appropriate and characteristic appearance, 
and then it may be properly brought into general use. 

it must, however, be understood, that the above remarks do not apply to 
iron when used in fire-proof buildings. llere a new element is introduced, 
and the style and material have to be modified accordingly. Now, as m this 
class of buildings wood cannot be introduced, iron comes to our aid most op- 
portunely, and may be used without reserve as a substitute for wood. It may 
indeed be considered a most valuable and indispensable material for such 
purposes. lt should, however, in all cases assume a characteristic fortn. 
With the above important exception, the cbief value of iron is in enginecring 
and machinery, not in architecture. 

We come now to the consideration of character, including form and en- 
richment. One of the chief causes of all the bad architecture of the present 
day, is a want of propriety and consistency between the outside and the in- 
side of a building. The proper method of designing, and that which was 
followed by the architects of the middle ages, is, first to get a good and con- 
venient plan, and on that to raise an exterior possessing the appropriate 
qualities of beauty or grandeur, most consistent with its purpose. Our 
system is, | might say almost universally, the direct contrary to this; wc 
either deagn the exterior first, and adapt the plan to that, or we arrange the 
plan or interior with reference to some imagined exterior ; and in either ease 
we very often spot] both inside and out. We put up with inconvenience in 
ibe plan, for the sake of effect in the elevations; and we so study and con- 
strain the latter, that, whether in a symmetrical style or not, they seldom 
possess the expected beauty or charm, even if they possess any beauty at all. 

This is one of the evil consequences of copying the style of a distant age 
and country, and disregarding our own peculiar climate and manners, and 
the architecture which arose ont of them. Our climate requires high-pitched 
roofs to throw oif the water; we must have chimneys for ilie escape of 
smoke, numerous and spacious windows, variety in the parts and purposes of 
our buildings; all which are utterly at variance with the classical styles. 
On ihe other hand, we have no occasion for columns, entablatures, open por- 
ticos, and colonnades, which are absolutely necessary to the classical styles. 
Our requirements and wants are all internal; Grecian architecture is all ex- 
ternal. ]llence it follows, that classical architecture is not fitted for this 
country ; and our surprise at its being so persisted in is the greater, from 
the numberless examples still remaining, of a style actually the birth and 
produce of our own soil. What ean he more absurd, than buikling private 
mansions after the manner of Roman palaces, and Christian churches in the 
likeness of Greek temples, Some indeed seem to consider that we have at 
length had enough of such imitations, and to think that, for the sake of 


2 The whole surface of the grounl floor of a pile af warehouses ] have 
lately noticed to be faced with iron plates. 1f, in the construction of these 
warehouses, convenience, and convenience only, had been consulted, instead 
of grandeur of style, we shoulil have bad, instead oi a mack im‘tation of a 
palace, a plain, honest, substantial, brick and stone warehouse, suited to its 
purpose, and telling its own tale. The doors and windows would have been 
in effect widened, by splaying their jambs, instead of being constructe l and 
made perfectly square for the sake of effect; the sharp angle involving the 
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relief, we had better try what we can do with other styles; and we accord- 
ingly now import from Italy, Switzerland, Egypt; and we shall na doubt 
very soon have specimens after the Chinese fashion. But, as we cannot im- 
port with them the peeuliar climates to which they belong, nor the peculiar 
manners which created them. we detach them from that which gives them 
charaeter and meaning. 

Even when the true national style is chosen, the application of it fre- 
quently betrays an utter ignorance of the rules of propriety. The many 
fine remains of castles and abbeys whieh adorn our land are no doubt worthy 
of admiration, but there is just as much propriety in imitating them in our 
modern dwelling houses, as there would be in a man going about in a monk's 
habit and cowl, or adopting the manners and defence of the twelfth century. 
A great deal might be said on this point, but I shall reserve further remark 
to a future occasion, when I hope to speak of architectural principles as ap- 
plied to particular classes of buildings. 

As regards enrichment, my limited space will not allow me ta say sa mueh 
as | could wish. The grand rule for its regulation, as laid down by Pugin, 
is, that “ we should decorate our construction, instead of constructing our 
decoration.” All the parts or features of a design should be useful first, and 
then ornamental or plain, as determined by prapriety and eons stency. No 
part should be constructed for the sole sake of ornament or effect, or which 
las not some significance. The essential parts of a fabric should be the only 
medium for rendering it beautiful. This rule exists, irrespeetive of any par- 
ticular style: but in passing, [ may mention that it is an additional argu- 
ment in favour of our own national style. We too oficn loose sight of pro- 
priety and eansistency in decoration, which is apt to be regulated more by 
eonsideration of expense than any thing clse. The almost universal desire 
is “ to have as ornamental a structure as the means will allow." This mania 
for indiscriminate ornament is chiefly owing to the facility enjayed at the 
present day of obtaining it without limit by casting. ln ninety-nine build- 
ings out of a hundred, where there is any quantity of ornament, it is sure to 
consist of casts, either in metal, plaster, cement, artificial stone, compo, 
papier maché, &e. 

In speculation houses, the ceilings and cornices are covered with ornament, 
(especially if the builder happen to bea plastercr, who has thus a fine op- 
portunity of displaying his taste and his patterns,) and the same character 
of ornament, if not the same degree, is carried into halls, drawing-rooms, 
and bed-rooms, and thrust into all sorts of positions where it can be most 
seen. We see in cottages, and workhouses, grates and fenders literally co- 
vered with ornament, and rich enough for a gentleman’s drawing-room. 
But, as it would not do for the same patterns to be used indiscriminately, in 
the houses of the rich and poar, numercus grotesque and meaningless forms 
have heen devised to increase expense. and thus render the patterns fit far 
genteel residences. The same principles are acted upon in other materials, 
as cement eapitals to stone columns, composition trusses supporting wooden 
friezes, all painted in imitation of stone. I do not mean to censure in foto 
the use of cast ornament ; but what I insist on is, that it should Le used con- 
sistently with propriety; and the tendency is, without great caution, to apply 
without diserimination, ornaments which in this manner can be obtained 
without a eorresponding cost. 

l think very fa'se and pernicious notions regarding the value of ornament 
are commonly entertained. A great part of the charm of ornament consists 
in the importanee it gives to the parts where it is used, and in the evidence 
it conveys of the high estimation in which such parts were held—of the 
taste, imagination, and love of beauty in the mind which produced it ; and 
of similar qualities together with masterly execution, in the artificer. Now, 
when ornament is produced mechanically, and consists merely of plaster or 
cast iron, all the interest derived from this latter souree is utterly lost. It 
ceases to be any criterion either of the liberality of the owner, or of the 
taste and talent of the artist. Besides, east ornaments have never that 
freedom and boldness of relicf which belongs to genuine carving. 

In conclusion, while l urge the curtailinent of the excessive use of decora- 
tion Into which we are so apt to run, | would remark that if judiciously and 
consistently emplcyed, its loss in quantity would be much more than coun- 
terbalanced by its gain in value and interest. 


llenry Bowman. 
Manchester, May 1843. 
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THE DECORATIONS AT THE TRAVELLERS’ CLUB. 
(From the Atheneum.) 


EXTENSIVE deeorations, costiog, it is said, some thousands of pounds, 
have recently been completed at this very happy adaptation of the Bufalini 
Palace. It is a satisfactory sign for the progress of art to find a growing 
attention paid to arehitectural decorations, and, in so far as those lately exe- 
euted at the Travellers’ Club are likely to promote that desirable result, we 
are disposed to welcome them; but, in proportion to their probable influ- 
ence, it is the more necessary to protest against that absence of all prinei- 
ples, which is manifest thronghout—on floors, on walls, on ceilings, in pas- 
sages, and in rooms. Tasteless and chilling as may be the universal white 
paint of Queen Aune's days—of which ihe lihrary at Bleahein: affords a cool 
speciinen—monotonous and depressing as are the drab and slate colours 
patronized hy George 1V., which abound in Windsor Castle, and are, uahap- 
pily, conspicuous in Buekingham House, (the pictures in the long gallery 
are hung against a drab-coloured wall,) it may he a question whether they 
are not preferable—exciting, as they do, no interest whatever—to bright 
colouring so misemploycd that the eye cannot turn without detecting some 
false principle of taste. 

Tbe greatest offences in the decorations of the Travellers’ Club arise from 
the employment of affectations and uprealities, which abound everywhere— 
sham granite walls, sham marbled columns and dados, sham bronze doors, 
sham bas-relicfs. As soon as you have passed the hall of entrance into the 
corridor, the fietions begin, and you traverse a passage of universal granites 
—pink, grey, green, Ac. Besides being an affectation itself, this is the af- 
fectation of an unfit thing. Suppose the thing for an instant to be all real— 
would a granile passage be right in snch a place? We are not entering an 
Egyptian temple, or the basement of a castle, but the light, cheerful passage 
of a sort of democratic modern palace, free from all fcar of outward vio- 
lence, and with a portal no more capable of resisting attack than polished 
mahogany and plate glass. Granite surely is not a material to be used here, 
But if yon iif! use the hardest of stones for such a purpose, then ought not 
the forms in which you employ it to he somewhat analogous to the material 
itself? ilere you have mock granite adapting itself to Italian mouldings— 
so light and elegant that you would select the softest oolite out of which to 
chiscl them. The eciling, too, is painted to affect granite. Do not all ana- 
logies drawn from nature, as well as all good architectural precedents, tell 
us that the upper part of a bnilding should be in all respects of material, 
form, and colour, lighter than the lower part? Let us forget this affectation 
of a thing out of place, and look at this passage simply for its colouring, 
which indeed begets the first general impression. Danish from recollection 
that the colouring is grained, and look at it as a surface of pink and grey— 
which is its aspeet to most eycs. Tt may be a right principle to keep the 
passages and halls duly subordinate to the rooms, in respect of their deco- 
rative ebaracteristics, but surely a passage that faces the north needs to be a 
little warmer and more chcerful in colouring than one whieh looks south, 
Yet üere, in a due north aspect, we have shades of cool colours. The mate- 
rials employed in the building of this ball, and its ornamental parts, are 
chiefly wood and plaster, made to be coloured. Would not correct taste, 
then, simply colour thcm, producing the best effects ont of the unlimited 
range of colours? 

The wainseot staircase of the club remains substantially as it was before 
these recent decorations. Being chiefly of oak, its very reality protected it 
from change. The ceiling here has been richly painted in various bright 
colours, displayed in arabesque forms and panels, generaliy resembling those 
we also find in the drawing-room—for whieh very reason we think that these 
decorations cannot be altogether cousistent—certainly they do not aceord 
with the oak stairs and banisters. The walls here, as in the upper corridor, 
have heen divided into panels by arabesque borders and lincs. The cffect is 
light and tasteful; but the carpet, which is a mass of unbroken crimson, is 
much too full-toned and positive to accord well with the delieate pale hues 
of the walls. The fignres in the arabesque painting do nat rise beyond 
second-rate decorative art, and the human figures which are sometimes intro- 
duced, are by no ineans well drawn or well proportioned. The highest 
aeademieal excellence in drawing ought not perhaps to be demanded under 
such circumstances, but in this case, as it was thought neeessary to send out 
of England for a decorative painter, we might fairly have anticipated some- 
thing better than what we could have produced ourselves. In the present 
case, the work—both in design and execution—is certainly not beyond the 
mark of many of the London decorative painters, If our sehool of design 
has prodnced any fruits at all, it must by this time have educated a score of 
pupils quite up to the standard of these decorations. 

Through a mock bronze door—of which a few words presently—wc enter 
the drawing-rooms. What is the first general impression, without examining 
the details? The tone of the colouring is neither warm nor cold—though 
parts are of both characters, and there is uo lack of many varieties of colour. 
The aspect of the room is a north one, and being such, the prevailing ar- 
rangement of eolour should be warm. Modify it as you please to suit the 
particular character of the apartment—but do not forget that the roam re- 
eeives hardly a ray of direct sunshine throughout the year. In these drawing 
rooms tbe greater part of the surface of the walls is of a pale, cool-loohing 
colour, something between a lemon and a cream colour, arranged in panels, 
which are hordered by strong and rather dark contrasts. The lower part of 
walls, the dado, and its mouldings, are coloured imitations of marbles, in 
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which a bluish green predominates. Then the doors and window shutters 
are coloured dark green, to imitate bronze—a violent contrast ta the walls— 
and made the more positive by the deep crimsoned draperies of the curtains. 
The ceiling is richly coloured and gilt, whilst the walls are comparatively 
plain. The character of both ought surely to be mare consonant—or, if 
there were any difference, ought not the more attractive featurcs to be on 
the walls, where they are most easily secn? Look from the ceiling to the 
carpet, and in the latter thcre is the same absence of concordance and pro- 
priety 1t has no lcading key-note of colour—so to speak—but is a sort of 
helter-skelter of many colours. ‘These rooms cannot be said to have any 
general effect, or auy one strong point to which all others are subordinate. 
There is nothing positive—nothing cnnsistent—one part is warm, another 
cold. Richness in the ccilings, poverty on the walls ;—dcep-toned colours 
brought into violent contrasts with others of a very low tone. As for har- 
mony and due subordination of parts one with another, they cannot be met 
with. ‘The whole gives an impression as if it had been the work of a com- 
mittee, where there had been a compromise to suit every one's taste, and 
each member had undertaken the independent arrangement of different 
parts—one superintending the floor, another the ceiling, a third the walls, a 
fourth the doors and shutters, a fifth the draperies, and so on.  llaving 
looked at the rooms thus generally, we procced to glance at some of thc de- 
tails, which, in their want of principle, deserve severer criticism. 

The ornaments are inconsistent with cach other. Some are early Grecian, 
some l'ompeian, some of the age of Louis Quatorze! as in the cornices of 
the window curtains. There is no objection perhaps to a combination of 
differegt styles—but it can only be realized successfully by a principle which, 
depriving each of its distinctive and independent character, succeeds in 
making all integral and harmonious parts of a novel creation. In architec- 
tural forms Palladio and Wren succeeded in accomplishing this, when they 
took those of ancient Rome and adapted them to the buildings of modern 
Europe. But the decorations at the Travellers’ Club are very wide of the 
application of such a principle. Each different part—said cornices espe- 
cially—looks like an independent impertinence, and to have been brought 
together by chance or caprice. It has been noticed that the doors and 
window-shutters are painted in imitation of bronze, of a dark-bluish bottlc- 
grecn hue. The same question suggests itself here as below in the granite 
corridor. What want could there be even for real bronze under such cir- 
cumstances? The doors are subjected to no violences; not cven exposed to 
corrosion in the open air. At best, they are unsightly mockeries. Ou the 
panels of the doors are painted imitations of bas-relicf metal work. Imita- 
tions are tolerable in proportion to their successful approximation to realities. 
When it was decided so to ornament these panels, the use of real metal, 
iron, if bronze was too costly, would not have been an impossibility: 
A few shillings’ worth of Mr. Bielefeld's papier mache ornaments would at 
least have given an actually raised surface, and insured natural shadows 
whenever the door was opcncd. Now under fixed painted shadows, every 
time the door is opencd a positive untruth is told in the face of the light. 
What can be said of the drawing-room carpet ?—a thing in which the cost 
of pattern is hardly a consideration: certainly not to such a club as this. 
It is just the carpet you would chance to find adorning the drawing-room of 
a flourishing cheesemonger in Aldgate or the Minorics: flowers of every hue 
displayed in shaded golden scrolls. It belangs to no recognized style, an. 
cient or modern; even that lowest of styles, the Louis Quatorze, would not 
own it. Is it not a mistake to attempt any imitations which cannot succeed ? 
If we want the representations of flowers, let them be executed by means 
which insure something like a correct representation. Employ colours and 
brnshes in the production of pictures of them if you will, but surely not 
worsted threads. The Greeks took the beautiful forms of nature and used 
them not as affectations to recall feebly the remembrance of the originals, 
but adapted them in new methods to new purposes—which suggested new 
views of their intrinsic beauty. Even the artists of the middle ages exer- 
cised a better taste than ourselves. A bunch of flowers or group of animals 
worked in worsted, with its angular shapes affecting to imitate the flowing 
lines of natnre's original, with its crude colouring and hard-marked blotches 
meant for brillant hues and soft graduated shadows, merely reminds you 
how signally it is unlike what it has copied. How different is the effect 
produced by the pattern of the Grecian honeysuckle or the acanthus leaf on 
the Carinthian capital! We look on both as works intrinsically beautiful in 
themselves, as new crcations and not as imitations. The Arabs have taught 
us how we may have a beautiful arrangement of colours almost independent 
of pattern. But we do not now intend to write an essay on carpets; and 
we can only dispatch that of the Travellers’ drawing-room by saying that it 
has both pattern and abundance of colours—but combined on such false 
principles that the meanest of Grecian ornaments or Arab combinations of 
colours rise very far above it. 

We have thought it worth while to enter somewhat at length into this 
matter, hecanse tle members of the Travellers’ Club belong to a class who 
will probably exercise some influence in those decorations of our national 
buildings which secm to be likely to be realized at no distant day. Should 
the parties who are responsible for the taste of the decorations in this club, 
have any voice in directing those of the Palace of Westminster, we hope 
our remarks may induce them to reflect that there are principles in such 
matters, which cannot be neglected. If it be true that some thousands of 
ponnds have been spent on these works, we do not scrnple to say that a 
more satisfactory result might have been produced at a much less cost, had 
à more correct knowledge of the principles of decoration been applicd. 
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ON SIMPLICITY OF COMPOSITION, ESPECIALLY IN CILURCHES 
OF THE EARLY-ENGLISIL STYLE. 


(From the Ecelesiologist.) 


One very striking difference between ancient and modern compositions 
in this style is the characteristic ambition of the latter to attain effect, by 
the introdnction of a great dcal of showy detail, in positions whicre it is 
neither required hy use, nor sanctioned by the principles nf trnc architecturat 
prapriety, so far as the general practice of antiquity be admitted as the test 
of correctness in these points. We do not mean that superabundant orna- 
ment, properly so called, is the common fault of modern churches, but that 
genuincness is too often sacrificed for show, and that shallow and poverty- 
stricken designs are meretriciously tricked out as if for the mere purpose of 
deception, with inappropriate because unnecessary embellishment, while the 
really essential elements of strength, utility, and reality, which alone consti- 
tute true beauty, are cither unaccountably overlooked, or knowingly nc- 
glected as matters of secondary importance. For instance, how frequently 
do we see a thin shell, thongh internally destitute of piers and arches (fea- 
tnres absolutely essential in cburches of a certain size), disguised and set off 
by a ridiculous display of pinnacles, turrets, ornamental parapets, and 
crocketed canopies, where not one of these would have becn thought of by 
an ancient architect in building a church of the same size and with the same 
means. Ile would have disdained to give affected elegance to his bold and 
low massive walls, his stately roof, and his fearless irregularity of buttress, 
windows, and gable: much less would he have used cast iron props for piers, 
that he might have more money to spend in making a fine street elevation. 

The fact is that a certain amount of external decoration, or rather showi- 
ness, is erroneously considered requisite for the correctness of a church, 
merely hecause it is necessary ta ensure a competition design being chosen. 
Now it is very important to observe haw completely the ancients were influ- 
enced by the contrary principle. There is an honesty in their designs which 
is very striking, if we contrast it with the spurious architectural pretension 
of many modern churches; and we speak more especially with reference to 
those generally erected three or four years ago, though specimens of this 
sort are unfortunately common enough at the present day. They never made 
their walls a foot thinner, or their buttresses a foot shallower, or their roofs 
Jower and less substantial, than they ought to be, that they might expend a 
larger sum upon a fine doorway, or a superfluous arcade, or a richly decorated 
front. With them all was real, genuine, and natural. No one part was ex- 
travagantly adorned to the disparagement of the rest; if one feature was 
costly, all was in accordance, and not one half starved that the other might 
be pampered. In a word, nothing was attempted that could not be well and 
consistently carried out. 

Again, as to the kind of ornament now generally used, much grave objec- 
tion is ta be raised. There is, so to speak, a certain quantity of generally 
recognised Early-English detail, culled from every possible source, the mighty 
cathedral, the costly abbey, the larger parachial churches, as well as from 
books, foreign and English, and tlic traditional kinds of ornament used, per- 
haps with no authority at all, hy modern builders, all of which is thrown 
into a common stock, to be freely aud indiscriminately applied to any build- 
ing, without regard to its size, character, situation, or conditions of structure. 
A few points we will proceed to specify, in which, according to the extent of 
our own observation, modern designs are not consistent with ancient models. 

1. We scarcely ever see a modern early-English church, however small its 
size and otherwise humble its pretensions, without showy octagonal pinna- 
cles, having heavy cappings and angular shafts around the stcm. This fea- 
ture would almost seem to be considered an absolutely necessary characiet- 
istic of a church of this style, and accordingly it is repeatcd over and aver 
again till the eye is quite wearied of it. Yet who ever saw the like in a 
real early-English church of the same size? These are essentially cathedral 
fealures, and cven there are scarcely found, unless of actual use in balancing 
a vault. 

2. Flying buttresses, and buitresses in general, are, we think, greatly mis- 
applied. We scarcely ever see a modern early English buttress without pedi- 
mental head and sct-off, though these are in fact comparatively rare in ordi- 
nary churches of the thirteenth century. A cathedral or a great monastic 
church will have, of course, much rich and costly adornment in every part; 
it will have, tberefore, elaborate buttresses with lofty triangular heads rising 
above the parapet for the springing of the flying buttresses which span the 
ailes and support the clerestory; but where are these found in smaller 
churches? llere we seldom observe any but bold and plain supports, for 
use and not for show, and thercfore placed exactly where and as they are 
wanted, and not at all unless they are really wanted, without the least aiec- 
tation of ornament or regularity, in short without a particle of trickery 
about them. Examine, for instance, the plain specimens at Barnwell, 
Cherry-Hinton, or Histon, and imagine what the effect would be were they 
exchanged for the trim and chamfered, but meagre and regular, bnttresses 
of the modern architect. 

3. Gable ornaments. We realty have seen very few modern designs 
without every gable being pierced witlt a ycsica piscis, a foliated triangle, a 
circle, or some fantastic little window. Architects, until the last year or 
two, so seldom thought of a good high-pitched roof, that they now seem 
frightened at their own gables, and very often greatly injure their effect by 
iuserting these uonecessary and not always even appropriate ornaments. We 
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are satisfied that they are of comparatively rare occurrence in ancieut parish 
churehes, and that properly speaking they are adapted only for very large 
and rich edifices. Ao example, indeed, occurs iu the chancel at Trumping- 
ton; and in churches of this date circular gable lights sometimes may be 
found; we think, more frequently than ia early-English. 

4. Of western doors and western triplets we need in this place say no- 
thing, having eudeavoured in a former number to prove them inadmissible 
in small churches. In gencral, we greatly object to the common practice of 
conpliug or tripling lancets in every position, and not less so to making them 
of the very exaggerated size and disproportionate breadth we frequently 
find in them. The disposition and just dimensions of laneets io general is a 
subject requiring the greatest judgment and nicety, and is therefore de- 
serving of the most earnest attention, since there is no detail so generally 
misnsed as this. We have constantly seen small modern churches lighted 
by lancets almost large enongh for a cathedral, and admitting as much glare 
as perpendicular windows. We may instance the new churches of St. Mi- 
chael at Stamford, and St. Andrew at Northampton. What a eontrast do 
sneh buildings as these present to the sombre and subdued light which was 
eminently charactcristic of all early-English churches ! à 

5. Apses. We have often had occasion to remark upon the impropricty 
of these in 20y but Norman parochial churches, and even here we by uo 
means recommend their adoption. We believe that no instance of an carly- 
English apse in a small ehnreh occurs in England. Certaioly, if any can be 
found, they are but exceptions. Yet our modern architects generally termi- 
nate their churches eastward by a semi-octagonal or a semi-circular apse, 
perhaps only teu or twelve feet deep. This is a cheap and in some respects 
showy substitute for a full chancel; but it is not an English feature, nor is it 
by any means either a becoming or appropriate one, sincc it is in fact a mere 
altar recess, and in nine cases out of tcn is without an entrance arch. 
Morcover, as the right position of the altar in an apse is upon the chord of 
the are and not against the east wall, the altar is either so placed as to vio- 
Jate the original meaning and use of the apse, or hronght prominently for- 
ward almost into the nave. 

6. Parapets and gable-ends. The first are not necessary in small churches. 
The eave-roofs of most ancient examples, we think, fell simply and unatfect- 
edly upon the bare walls; whereas an ornamental parapet, with a cornice of 
noteh-hceads, or dog-tooth, or corbels, is now usually considered indispen- 
sable. We recently inspected a design for the restoration of an carly- 
English church in Lincolnshire, where very insufficient funds were obtained 
even for absolutely necessary repairs; yet among the “ essentials” a 
“moulded parapet to the chancel,” thongh it did not appear ever to have 
had one, was prominently set forth. There is no need to he ashamed of a 
great roof, or to attempt any disguise or superfluous decorative concealment. 
A parapet will often, by its over-neatness and appearance of affected finish, 
detract from the bold and picturesque simplicity of a small church. And 
the lower the roof, the more objectionable a parapet hecomes. Modern ga- 
les too are generally awkwardly terminated at the eaves by heavy shoulders 
or prominent saddle-stones, or look somchow as if the architect did noi 
know exactly what to do with them; whereas what he ought to have dane 
with them was simply to let them alone. The ancients seem scldom to have 
cared much about them, but to have let them fall easily away with a notch- 
head, or a bead, or a chamfer; or at most with gablets, as at Stapleford ; 
but always plainly, and therefore gracefully and appropriately. The complex 
gable arrangements we have seeu in numerous modern designs are strikingly 
contrasted with these. 

Nothing, in fine, is left to itself; nothiog is plain, nupretending, simple, 
irregular, accidental. Every detail is overdouc; we must have nothing but 
triplets, and arcades, and wheel-windows, aud trefoiled ornaments; and we 
must always improve our towers and east and west elevations hy pinnacles 
and flying buttresses. Thus much is affected, hut nothing attained; parts 
nre strained and exaggerated, hut general effect is rather injnred than im- 
proved. Tor what constitutes effect as applied to ecclesiastical architecture ? 
Appropriateness, solidity, graudenr, honesty, chasteness, boldness; not na- 
necessary and meretricious ornament, but the position of a feature just 
where it is wanted aud as it is wanted, withont disguise, without hesitation. 
Jt is not the insertion of a north window merely because there is a south 
one exactly opposite; not the making oue side exactly of the same size and 
shape as the other; not having buttresses, windows, aud doors vf precisely 
the same height aod breadth and design in every part of the fabric. Such 
were certainly uot the principles which gnided our forefathers in the erection 
of their churches, and we must eudeavour to enter fully into their priaci- 
ples of composition and distribntion before we cao bope to produce the same 
etfeet merely by the use of the same kiud of details; a truth which has in- 
deed often been urged, but still has not met with due attentino. 

It must, neverthcless, be observed that there is a wide and important dif- 
ference between plainness aud meagreness in church architecture. The 
former is simply the absence of ornameotal detail, the latter is a scanty and 
stinted development of the essential parts of construction. A building may 
be plain, anıl yet perfectly graceful and pleasing; but if it be also meagre, 
it necessarily beeomes ugly; as all who have seen Christ church, St. Paul's, 
ond St. Andrew’s, in this town, will readily acknowledge. For in the one 
case we perceive at once that all, as far as it goes, is genuine and complete, 
aod therefore pleasing and satisfactory to the eye. In the other, the aifcc- 
tation without the attainment of the primary characteristics of ancient 
models implies deception: we desiderate that reality which could alone en- 
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sure successful imitation. Costliness and ornament should be regarded only 
as a step in advance of plaiuness and simplicity. The same elements of 
heauty are contained in both, hut in one only is it developed. The ab- 
surdity, therefore, of ornamental meagreness instead of simple massiveness 
is evident, since decoration was never intended as a substitute for, hut only 
as an addition to, solid and substantial coustruction. Yet upon this false 
principle modern churches are almost without exception erected. 

We have ventured to offer the ahove remarks chiefly, as will be readily 
understood, in reference to designing small early-Euglish churches, from a 
conviction that architects are oftea content rather to copy one another and 
the depraved fashion of the day, than uniformly to make autiquity alone the 
test of correctness in their compositions. By neglecting to do this, they 
have imperceptilily contracted a formality and a mannerism which is very 
detrimental to the revival of the art, and which nothing but a close adhe- 
rence to aucient models is likely to remedy. Modern early-English, instead 
of being identical or at least closely allied with the style of the thirteenth 
century, is quite a distinct and isolated productiou, which in fnture ages will 
be regarded in the same light as we now regard the dchased perpendienlar, 
namely, an attempt to imitate its forms without a knowledge of its princi- 
ples. 


PROCLEDINCS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
April 4.—WiLLtAM Cunitt, V.P., in the Chair. 


* On the Supply of Water to the City of Glasgow.” By D. Mackain, 
M. Inst. C. E. 


This paper contains a history of the progressive increase of the water- 
works of Glasgow, caused by the rapid extension of the city and its manu- 
factories, derived from the dueuments in the archives of the Water Company, 
to which the author is the engineer. The statement commences from the 
year 1755, at which time Mr. John Gibson, in his llistory of the City of 
Glasgow, expressed a desire for several improvements, among which he par- 
ticularly mentioned a better supply of water, as although the population 
amounted to 23,000 persons, the water used hy the iohahitants was drawn 
from the Clyde, from tlie several streams running through or skirting the 
city, and from wells in the streets; the water from the latter was unfit for 
domestic purposes, and the maunfactories gradually extending on the sides 
of the luros polluted their waters, and thus rendered a better general supply 
absolutely necessary. The various plans proposed in the year 1780 and sub- 
sequently are then detailed, and as an instance of the low estimate then 
formed of the quantity uf water required for a community amounting to 
about 43,000 persons, it is stated that the produce of a spring at Whitebill, 
whieh it was then proposed to convey to the city for its entire supply, is now 
found inadequate for the wants of a house ot refuge fur juvenile delinquents 
lately erected near it. In describing the project of Mr. Henry Bell for 
bringing water by a canal from the Falls of the Clyde, his reasons are given 
for rejecting the nse of steam-engines. * These engines,” he says, “ are not 
only in themselves objectionable, iu sv far as they will be hurtful to the 
valuc of surrounding property, and a gencral ovisance to that part of the city 
or neighbourliood where they are erected: but the consumption of coals 
which will thereby be occasioned will tend in no small degree to heighten 
the price of that fuel.” An account is given of the speculation of Mr. Iar- 
ley, who erected pumps at Willow Bauk, aud forced the water through pipes 
into a reservoir in Upper Nile Street, whence it was carted through the 
town, its sale producing a revenue of about £1000 per annum. 

At length a water company was formed, and Mr. Telford was requested to 
report upon the proposed plaas, all of which he found objectionable, aud 
recommended that steam-engines should be placed on tlie banks of the 
Clyde, at a spot about two miles up the river, with the necessary reservoirs, 
filters, &e., and that the water should be forced by pumps into the city. Ile 
estimated that the quantity of water required for a population of 80,000 
persons would be about 500 gallons per minute; that, including manufac- 
tories, the renters would be ahout equal to 6000 families; and that the 
average rent upon that number would be 2£ per family, which would produce 
£12,000 per annum. Acting upon this report, in the year 1806 the company 
ordered from Messrs. Boulton & Watt two engines with cylinders of 36in. 
diameter, aud laid pipes of 14in. diameter to a rescrvoir on the spot, then 
called the Gallow Muir; from this small commencement sprung the present 
extensive works, whose gradual increase is carefully traced in the paper until 
the ennmeration of its actual position in 1812, when the population of the 
city exceeded 300,000 persons, and the annual income was about £30,500, 
making tlie average payment about nine shillings per annum for each family. 
The works had increased until they consisted of thirteen steam-engines, of 
various powers, with their filters, reservoirs, &c., an accurate account of 
which is promised in a future communication. In this history many sta- 
tistical details are given, obtained from the archives of the company; and 
the ditticulties encountered by tlie engineers who preceded the author in the 
management of the works, are clearly described. 

The details of the various oppositions from local interests, the several 
Acts of Parliament, the fluctuation of the mercantile value of the shares, the 
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history of the Cranston Hill Water-works, formed by a rival eompany, with 
whom for a time a ruinous eompetition existed, and whose works it became 
necessary to purchase, are given at length. The paper then descrihes the 
natural filter for the water, whieh was taken adventage of, by driving tunnels 
along the borders of the peninsula round which the Clyde sweeps in the forin 
of a horse-shoe. This spot being composed of sand aud gravel would, it was 
argued, form a filter, whence the water eould be pumped up and conveyed 
across the river into the city. Many plans were designed for thus carrying 
the water; that which was adopted was suggested hy Mr. Watt: he pro- 
posed the nse of cast iron pipes, fitted, where necessary, with revolving hall 
and soeket joints, which he then first introduced, and of whieh he sent a 
wooden model to the company, which model was now presented by them to 
the {nstitution of Civil Engineers. These pipes adapted themselves to the 
form of the bed of the river, aud the plan was perfectly snecessful. 

Mr. Telford's experiments upon stone pipes are mentioned, and some re- 
sults are given. A stone from Rutherglen White quarry, 4 ft. 9 in. long, 
18} in. square, with a bore in it 92 in. diameter, when snbjeeted to a pressure 
of a column of water from 60 to 80 ft. in height, split in the direction of the 
natural bed. Another stone from the same quarry, 5ft. 2in. long, 13in. 
square, with a bore of 41 in. diameter in it, did not emit any water until the 
pressure amounted to 100 ft. head; after that it discharged water freely, and 
split when the column a little exceeded 300 feet. A Portland stone, 4 ft. 6 in. 
long, 12 in. diameter, with a bore of Gin. diameter in it, did not emit any 
water, nor was there any symptom of fracture under a pressure of 350 feet. 
Other stone pipes were also experimented upon with such various results, 
that Mr, Telford arrived at the conclusion, that they eould not be relied 
npon, and accordingly recommended iron pipes. 

The paper is illustrated by a large map of the cily of Glasgow, upon which 
is shown, by different tints, the houses which existed when the water-works 
were commenced, the ranges of distribution, and the extent of the district 
for which the eompany is hound by Act of Parliament to supply water for 
certain periods during each day. 


Remarks.—Mr. Simpson said that he was well aequainted with the works 
which had been deseribed, as he had repeatedly visited them professionaily ; 
there were many points of interest attached to them, and the engineering 
operations were of considerable magnitude and importanec. The late Mr. 
Watt suggested the idea of using the sandy peninsula on the opposite side of 
the river Clyde to the present works of the Glasgow company at Dalmarnock, 
as a natural filter, and it succeeded admirably, until the immoderate quantity 
vf water was delivered to the city during the competition with the Cranston 
lilt Water Company. Of this spot, and the tunnels and wells in it, he pre- 
sented a tracing. When he was at the works in the year 1833, Mr. Alex- 
ander Anderson, the then resident engineer, had been pumping water ou to 
the peninsula for many months, and the deficieney of the natural fillers, 
(nearly half the supply at the time) was made up by that means; at first the 
pumps were worked hy rocking shafts connected to the engines across the 
river; afterwards pumps were erected close to the engines, and the water 
conveyed across the river through pipes. A very large portion of the supply 
to the inhabitants was drawn from the maius, withont the intervention of 
cisterns, and a great deal of the water was thus wasted. ‘The filter reeom- 
mended by Mr. 'felford was eomposed of a series of eells filled with sand, 
the water passing through them in succession ; this filter was not effective 
during floods or when the water of the Clyde held in suspension the colour- 
ing matter from the peat-mosses ; after passing through the first cell little 
nore was accomplished, and the water continued discoloured. 

Mr. Simpson had, however, seen the Clyde water filtered until it was per- 
feetly bright, by coudncting the process very slowly, the rate of motion not 
exceeding half an inch per hour through the medium—precipitation on the 
sand evidently took place; he had in some iustances aceelerated the preeipi- 
tation hy previous admixture of alumina or pipeclay and other materials, and 
had succeeded in throwing down the colouring matter, so that the filters 
produced perfectly pellucid water. [n a filtering bed, properly arranged, the 
impurities were arrested at and near the planes of ingress—great extents of 
medium effected little in addition. In some filters whieh had been worked 
for nearly sixteen years, it had not been found necessary during that period 
to ehange the entire mass of materials. The natural filters of the Glasgow 
company had been injuriously affected by depressing the water in the wells, 
thereby increasing the pressure of the water on the bed and the foreshores 
of the river, and thus bringing the particles of the medium into too close 
contact and forcing obstructions between them. ‘Ihe Glasgow Water-woiks 
was an example of the employment of the largest steam-eugine power for 
water-works purposes in Britain; he helieved that at one period the engines 
at the works were equal to nearly 700 n.r. During the erection, in 1829, 
of the second pair of engines, with cylinders of 54 inches diameter, many 
difficulties were encountered; in the Vale of the Clyde, large quantities of 
mud almost in a fluid state lie intermixed with the strata. In sinking the 
wells for these engines, the mud was met with much nearer the surface than 
was anticipated, and when tapped, it rose up like a fountain in the bottom of 
the well; the pumps were, in consequence, fixed at a higher level than was 
originally designed. Mr. Crichton, of Soho, was of opinion that the altera- 
tion of 4 ft. 5 in. in the level of the pumps was immaterial ; he probably did 
not ealculate upon the water sinkiug in the filter-wella when the inercased 
pumping power was applied. 

Mr. Jolin Gibb, of Aberdeen, who was consulted about the foundation, 
bored to 30 feet lower than the bottom of the new well, and found that the 
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ground beeame weakcr as the depth inereased, so that any attempt to gink 
the well to the depth required would be very hazardous. lle therefore ad- 
vised the enlargement of the surface of the buildiug under the whole super- 
structure, with due provision far the weights and strains in the arrangements; 
that a strong platform should be constructed of Memel logs and planking tor 
the foundation, and the spaces between the timber to be filled in with ma- 
sonry flushed in aud grouted; this plan was adopted, and proved successful 
as a foundation, but the depth was insufficient, and the working barrels of 
the pumps were obliged to he fixed so much above the level of the filters, 
that they ceased to fill when the water in the tunncls was depressed 22 feet 
below the tops of the pumps. This was a serious disappointment tu the 
company, for whenever the water in the river was low, a corresponding de- 
pression occurred in ilie wells of the filters; and in general, for many hours 
daily, these two engines only raised as much water as one would have 
pumped, if the working barrels had heen fixed at the proper level. The 
suction-pipes were inclined towards the tilter wells, and the pumps were dis- 
tant from them ahont 110 yards; this, Mr. Simpson considered, was eom- 
paratively of little importance, as he had worked pumps with horizontal suc- 
tion pipes 500 yards in length. 


Mr. Hawkins recommended slow filtering, without pressure; some years 
since he had been engaged in refining sugar by Moward's process, by which 
the syrup was applied to the filter under a column of 20 fect in height ; out 
of a certain quantity, 300 gallons were returned unfiltered, and by the time 
60 gallons had been clarified, the filter was choked. He reduced the column 
to 2 feet, and out of the same quantity 6 gallons alone were returned, while 
300 gallons were clearly filtered; this, and numerons other eases, had eon- 
vinced him that pressure was injurious to filtration. 


Mr. Braithwaite believed, that although slow filtration was generally pre- 
ferable, yet that the velocity must depend npon the quality as well as tho 
quantity of matter held in suspension; this consideration wuuld also regulate 
the time during which the filter could he worked withont eleansing. 


Mr. lawkins found practically, that half an inch in depth was the utmost 
that was required to be removed from the surface of the filtering medinm 
when it was cleaned and renewed. 


Mr. Simpson said, that in order to filter properly, there should be exten- 
sive reservoirs where all the grosser partieles eould subside or be arrested 
previously to arriving at the filtering medium; with dne attention to this 
point he had seen filtering-heds worked for 67 days eonseeutively without 
requiring to be cleansed. 


APPENDIX TO THE LAST PAPER. 


** Deseription of a cast iron Reservoir erected at Garnet Hill, by the 
Glasgow Water-works Company.” By D. Mackain, M. lust. C.E. 


A considerable exteusion of the city of Glasgow is now taking place to the 
north-west of the old town upon an elevation of upwards of 100 feet above 
the river; tlie water-works, which are situated to the east of the city, are 
already upwards of 4 miles distant from the extreme point of delivery, which 
is almost daily hecoming more remote, and the cost of the supply of water 
is consequently inereased. These circumstances rendered necessary the esta- 
blishment uf a new reservoir, which should be sufliciently high aud capacious 
to command and to supply the district. The ground which was obtained fur 
this purpose was on the declivity of Carnet Hill, and had a fall of 20 fect 
in 90 feet extent. ft was necessary to keep the bottom up as high as pos- 
sibie and yet not in contract the space by thick walls, and to ereet such a 
building as shoulà not be offensive to the neighbonrhood; these considera- 
tions induced the author to recommend the use of iron plates for tha reser- 
voir, which should be masked by a screen of masonry designed by Mr. James 
Smith, architect of Glasgow. 

The construction is thus deseribed. A bearing wall of 4 ft. Gin. in thick- 
ness was carried up from tlie foundation all round to withiu 1 foot of tlie 
floor of the reservoir. A division wall was built across the centre to earry 
the partition for dividing ihe rescrvoir into two parts, The space within 
these walls was filled in with broken stones, over which was a layer of clay, 
and then a layer of sand, upon which was placed a flooring of Arbroath pave- 
ment well jointed with cement, and restiog at the sides upon the flanches of 
the sole plates, which were hedded in a mixture of lioe and Roman cement, 
in such proportions as afforded ample time for the adjustment to be com- 
pleted. The lower tier of plates was l inch, and the upper tier ij inch in 
thickness. Their flanch joints were made secure by inserting between the 
faces a lead pipe 2 inch diameter, filled with lint-gasket soaked iu red lead 
and tallow, in addition to which the whole was caulked with a eomposition 
of hot lime and linseed oil, which in a short time became very hard. The 
reservoir is 123 ft. long hy 85ft. 6 in. wide, and 12 ít. Zin. in depth; it is 
entirely eovercd by a malleable iron roof supported npon cast iron pillars. 

The paper is illustrated by two drawings and four lithographs, giving the 
dimensions of cvery part of the work, and by a apeeifieation of the mode of 
execution. 


Remarks.—Mr. Simpson said that he had examined the reservoir very 
carefully, and could bear testimony of the excellent manner in which the 
work was done. The mode of construction was novel, and had aucceeded 
perfectly, as no leakage had occurred since ita erection, nar had any ineon- 
venieuce arisen from the varintions of temperature, or from the unequal 
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depths of water in the two compartments. 


Me thought Mr. Mackain was 
entitled to much credit. 


Coradino Tank at Malla. 


À drawing of the Coradino Tank, erected in 1841-2, in the island of 
Malta, was presented by William Lamb Arrowsmith, Assoc. C.E. (Superin- 
tendent of Government Works at Malta). 

lt was described as the largest modern covered tank in Europe, its cubic 
contents being 700,000 feet, and with its settling reservoir it would contain 
15,000 tons of water; the roaf was supported hy rows of square pillars 15 ft. 
in height. lt was intended to form a part of the works for supplying the 
island with water, a description of which was promised to the Institution to 
complete the paper on the supplies of water for cities, the first part of which 
has already been received. 


ARTESIAN WELLS. 


A letter was read from the late Sir John Robison, giving a short account 
of the Artesian Well at the Abbatoire de Grenelle, Paris. 


The Abbatoire being at too high a level to obtain an adequate snpplv of 
water by the ordinary means, it was proposed, about eight years since, to 
sink an artesian well within the premises, whieh proposal having heen agreed 
to, the exeeution of it was intrusted to Monsieur Mulot. The work having 
been perseveriogly carried forward throngh many difficulties, the boring was 
terminated by the auger penetrating the water-hearing strata on the 26th 
Fehruary, 1841, when a sudden and violent rush of water occurred, overfiaw- 
ing at the surface of the ground. As the boring progressed, tubes of rolled 
iron, and subsequently of copper, were inserted to support the sides, the first 
heing 121 inches diameter, and the lowest about 64 inches diameter, reaching 
to a depth of 17912 English feet. The quantity of water thrown up while 
the bore remained in this state was about 880,000 imperial gallons per day, 
at a temperature of 823^ Fahrenheit; the expense incurred up to this time 
being upwards of £12,000 sterling. Sir John examined the theoretical rea- 
sons which had heen given for the contortion of the tubes, which bad been 
attributed to violent pulsations in the flowing water actiug upon tlie outside 
of them, erushing them inwards; he objected to this reasoning as not being 
in accordance with tlie laws of hydrostatic pressure, and attributing it rather 
to mechanical causes arising ftom the force used in forcing the tubes down 
the hole, and even more to the violence they were subjected to in being 
withdrawn from it. 

The letter was illustrated by a lithographic section of the well, which was 
presented by William Cubitt, Assoc. C.E. 


Remorks.—Mr. Cubitt had recently visited the well, and found the water 
flowing with considerable force tlirough an orifice in the vertical pipe about 
8 feet hencath the level of the ground; the nozzle of the orifice, whieh was 
10 inches diameter, was ahout half filled, and the stream was reported to be 
supplying about 2500 litres (550 gallons) per minute, at a temperature of 
82° Fah. The water was not clear; it deposited a considerable quantity of 
fine sand, and occasionally stones of abont 2 inches cube were brought up. 
lle was informed that the water had at one period ascended to between 70 
and 90 feet higher than the ground. 


Mr. Taylor observed, that the temperature of the water nearly coiucided 
with that of the United Mines in Cornwall, which were 295 fathoms, or 
1770 feet deep. The highest temperature recorded there was, he believed, 
96° Fah. lt was well ascertained now, by tbe experiments of Mr. Fox, that 
the leat was not inereased either by the decomposition of the pyrites, or the 
number of men and horses employed in the mines. 


Mr. Enys said, that the experiments by Mr. Fox, as published in the re- 
port of the seventh meeting of the British Association (vol. vi, p. 133) gave 
a temperature of 92^ in the lode at a depth of 290 fathoms, where it was first 
reached in the eross-cut ; but on proceeding along the same eross-cut, at 
10 fathoms from the lode, the temperature decreased to 86° 3’, and at 24 
fathoms distant it was 85° 3’; this would give a close approximation to tlie 
temperature quoted by Mr. Cuhitt. 


Mr. Braithwaite inqnired at what depth the temperature began to increase ; 
landsprings were generally at abont 52^, and he found the water in wells 
600 feet deep usually at 43° or 54°. Me had understood that the tempera- 
ture increased 1” for every 65 feet, after a certain depth. 


Mr. Enys said, that Mr. Fox’s experiments gave a ratio of iacrease of 1° of 
temperature in 48 feet, calculated from the surface. He thought that the 
close approximation of the temperature of the land-springs, and that in the 
wells mentioned by Mr. Braithwaite, might be accounted for by the rapidity 
with which the water filtered through the strata of the Loudon basin. 


Mr. Taylor agreed that the heat of the water was influenced by the nature 
ofthe strata; the Cornish miners, when they were taken to the North Welsh 
mines, were much ineonvenienced by the coldness of the water in the latter, 
althongh the depth of the mines in both districts was nearly identical. 


Mr. Braithwaite believed that his view of the temperature of wells would 
be corroborated hy the eoldness of the water in the new well at Southamp- 
ton, which had now arrived at a very considerahle depth, and he understood 
that the temperature of the water was about 54^, 
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Mr. Simpson said, that the well at Sonthampton had been sunk and bored 
to the depth of 1063 feet ; the supply of water was not considerable, and he 
was not aware that any observations had been made as to the temperature. 
A well at Chichester had now arrived at the depth of 1013 fect, and was still 
being carried lower. 


Mr. Sopwith contended for the accuracy of the investigations of Count 
Brenner on the temperature of two German mines, and of Messrs. Fox, 
Buddle, and others in England; the differenees between the results obtained 
were so trifling as to indnce confidence in the conclusion they had arrived 
at, which was, that after allowing for the radiation of heat at a certain dis- 
tance from the surface, the temperatnre increased 1° for every 50 feet in 
depth. This law might not hold good in eertain local basins, where from the 
natnre of the strata the pereolation of surface water was rapid, but in the 
extensive mining districts it certainly was correct. 

Mr. Cubitt suggested that the close approximation of the temperature of 
the water iu the well at Paris and that ohserved by Mr. Fox ot the same 
depth in Cornwall, might arise in some measure from the large volume of 
water in the former, and the rapidity with which it arrived at the surface: 
whereas in the deep wells whieh had been mentioned, the water had probably 
been allowed to cool before the temperature had been aseertained. 

Mr. Clarke corrohorated the opinion entertained by Mr. Cubitt; in a well 
whieh he had sunk to the depth of 510 feet at Si. Alban’s, he obtained, by 
an opparatus constructed for the purpose, some water from the bottom of 
the well, and found it 4? hotter than that whieh was pumped up from the 
same well. At the bottom of a well at Messrs. Barclay’s brewery, 367 feet 
deep, the water was 3° hotter than at the water-level in the same well. 
Local causes frequently affected the temperature of water in wells; he had 
seen instances of the water being warmer at G0 and 70 fect deep than at 
300 feet, but these cases wonld not influence the general law. 


Mr. Vignoles considcred the facts mentioned by Mr. Clarke to he very 
valuable, and as bearing out Mr. Cubitt's idea; there could be little doubt 
that if, by means of self-registering thermometers, the temperature of the 
water was ascertained, at the issne of the springs, at the bottom af deep wells 
which were nat influenced by local causes, the result would prove in accord- 
ance with the observations of Fox and others. By the laws of the cireu- 
lation of finids the heavier water, which hail been cooled at the surface, 
mingled with the lighter and warmer water as it rose; the sides of the well 
also tended to abstract the heat; therefore the temperature shoull be ob- 
tained at the greatest depth in order to make any correct experiment. 


Mr. Braithwaite agreed in the influence of lucal circumstances; in a well 
at Cheshunt, at a depth of 40 feet, a sulphureous spring issued, the vapour 
of which almost killed the workmen: and when at last it was built ont, the 
bricks continued so hot that the hand eould scarcely be borne against them. 
Below that point very cold water was wet with. 


April 11.—Josuva Friern, V.P., in the Chair. 
Tuk Warrn-PnEssURE ENGINE AT FreyBURG, SAXONY. 
By William Lewis Baker, Grad, Inst. C. E. 


The machine deseribed in this communication was designed by lerru 
Brendel in 1823, and constructed in 1824, for draining the ' Alte Mórdgruhe" 
mine, one of the largest silver mines in the neighbourhood of Freyberg, in 
Saxony. This engine, which is fixed at a depth of 360 fect below the sur- 
face of the ground, has two single-aeting cast iron eylivders, each 18 inches 
in diameter, and 9 feet stroke, to the pistons of which are fixed strong tim- 
ber piston rods, each attached at their upper ends by a flat iron rod and 
chain, to the opposite segments of a horizontal working beam, thus connect- 
ing tlie pistons of the two cylinders, so that, when one is being moved up- 
wards hy the pressure of water underneath it, the other is depressed by the 
weight of all the pump-rads and other moving parts to whieh it is connected. 
The admission and eduetion of water from the cylinders is regulated by slide 
valves worked by levers and tappets. The piston-rods give motion to the 
horizontal arms of two bell-crank levers, the diagonal arms of which move 
the main pump-rods, working 44 pumps iu two sets of 22 each plaeed one 
above another, at an angle of 45^ with the horizon, each dipping into the 
delivery cistern of the pump immediately below it; this is repeated down- 
wards for the whole series; and thus the water is raised froin the bottom of 
the mine to the point where it rnns off by an adit. Each pump has a lift of 
30ft. 4io. The duty performed by this engine is stated by Gerstner? to he 
as 70 to 100. 

The author then gives a very minute account of the construction of the 
engine, illustrating the paper by three drawings giving the general arrange- 
ment and the detailed dimensions of all the working parts. 


Description. 


Remarks.—Mr. Taylor remarked that the water-pressure engine was of 
lInngarian origin; it was extensively used in Germany, and had latterly been 
much improved in construction, particularly by abandoning the rude mode 
of placing a series of pumps over each other, as had been described in the 
paper. lle believed that Smeaton erected the first engine of the kind in this 
country. Trevithiek built one about 40 years since, with cylinders of 30 in. 
diameter. Another was erected hy Mr. Fairbairn, and since then, one had 


* Gerstner, “ Handbnck der Mechanick,” published at Vienna in 1834. 
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been built, under the direction of Mr. Darlington, with cylinders of 50 inches 
diameter, and 10 feet stroke, worked by a foree of water of 22 fathoms, 
through a descending column of 30 iuches diameter; the pumps worked by 
the engine were 42 inches in diameter, raising water froma depth of 22 
fathoms; the usual speed of working was four strokes per minute, but le 
had seen it attain six strokes. The concussion produeed by the closing of 
the valve at the end of the stroke, was generally very prejudicial to these 
engines; but in that made by Mr. Darlington, it was diminished by allowing 
the large valve to elose a short time hefore the stroke finished, and bringing 
the piston home with a small valve; by this means no noise was heard be- 
yond that of the rush of the water, and the violent shocks were avoided. 


BRITISH] ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 


THIRTEENTH MrgrING, 19813.— Held at Cork. 


“ On the Application of our Knowledge of the Laws of Sound to the Cone 
struction of Buildings.” By Mr. Scott Russell. 


The object of this paper was twofold—first, to apply our knowledge of the 
known laws of snund to the phenomena of speaking and hearing in a given 
building ; and secondly, to devetop eertain laws of sound recently discovered, 
and not geuerally known; and to showtheir application to the same prac- 
tical purposes. Part T. of the paper contained the applieatiou of the known 
laws of sound to the construetion of buildings. The author prefaeed this 
part of the paper by deseribing a form of bnilding whieh had heen found to 
he perfectly adapted to the purpose of seeing and hearing with distinctness 
and comfort. This arrangement of buildings had been described by him 
in a paper communicated to the Royal Society of Arts of Scotland some 
years ago, but had nnt been actually constructed on a large scale until lately, 
when a young architect, Mr. Cousins, of Edinburgh, having heen employed 
1o construct snme large buildings, and alighting on this paper, adopted its 
principles. Buildings were now erected on this principle, and contained 
from fifteen hundred to three thousand penple, whom they accommodated 
without difficulty, and with perfect comfort hoth to speaker and hearer. 
lle had little doubt, from experiments he had recently made, that so many 
as ten thousand people might be so arranged as to hear with ease and com- 
fort a good speaker. Mr. Scott Russell’s principle of construction is to 
place the speaker in the focus of a curve, which he calls the curve of equal 
hearing, or the isacoustic curve; and ta place the seats of the auditors in 
sueh a manner that their heads shall all be arranged in this curve. 
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“Let A B C D represent the vertical seetion of a building for publie speak- 
ing, S the height of the speaker on his platform, D C the floor of the build. 
ing; then, for the purpose that all the auditors should hear and see equally 
well, they should be placed on the line S R B of the acoustic curve. This 
curve is eonstrueted in the following manner :—D C is first divided into equal 
parts to represent the usual breadth of a sitting, and vertical lines are drawn 
through these points. R being the place of the auditor 1, the place of auditor 
2 behind him is assigned thus—join S R, and produce it to a—from a upwards 
set off a 2 —9 inches, and 2 is the proper height of the next spectator. Then 
join S 2, produce it to 4, and set off 2 3 —9 inches, and 3 is the place of the 
third speetztor, and so on for the place of every spectator. Sueh was the 
vertieal seetion of the building. The horizontal section was either circular 
or polygonal, having the speaker at the centre. This form had been found 
perfectly successful in affording the highest degree of comfort both to hearer 
and speaker; therefore he submitted it with confidence to the section, as a 
praetieal and established principle, more than as a mere theoretical specula- 
tion. The remainder of this paper was then adjourned till the next day. 


** Chromatype, a new Photographic Process.’ By Mr. R. Hunt. 


We are indebted to Mr. M. Ponton for the discovery of the first photo- 
graphie process in which chromic acid was the active agent, lle used a 
paper saturated with the hichromate of potash, which, on exposure to sun- 
hine, speedily passed from a fine yellow colour into a dull brown, giving, 
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consequently, a negative picture. E. Becquerel improved upon this process, 
by sizing the paper with starch previously to the application of the biehro- 
imate of potash, whieh euabled him to convert the negative picture into a 
positive one by the use of a solution of iodine, which combined with the 
stareh in those parts on whieh the light had not acted, or acted but slightly, 
forming the blue iodide of starch. These pictures are, however, tediously 
produced; they are seldom clear and distinct, and failure too frequently 
follows the utmost care. While the author was pursuing an extensive series 
of researches on the inflnence of the solar rays on the salts of different 
metals, he was led to the discovery of a process by which positive plioto- 
graphs are very casily produced. Several of the chromates may he used in 
this process; but the author prefers those of mercury or copper, the most 
certain effects being produced by the chromate of copper, and, indeed, in a 
much shorter time than with any of the other chromates. The papers are 
thus prepared; good writing paper is washed over with a solution of the 
sulphate of copper and partially dried ; it is then washed with a solution of 
the bichromate of potash and dried at a little distance from the fire. Papers 
thus prepared may be kept for any length of time, and are always ready for 
use. They are not sufficiently sensitive for use in the camera obscura, but 
they are available for every other purpose. An engraving—botanieal speci- 
mens or the like — being placed upon the paper in a proper photographie 
copying frame, it is exposed to sunshine for a time, varying with the intensity 
of light from five to fifteen or twenty minutes. The result is generally a 
negative picture. This pieture is now washed over with a solution of nitrate 
of silver, which immediately produces a very beautiful deep orange picture upon 
a light dun colour, or sometimes perfectly white ground. This picture is 
quickly fixed by heing washed in pure water and dried. Theanthor remarked 
that, if saturated solutions were used, a negative picture was first prodneed, 
bnt if the solutions were diluted with three or four times their bulk of water, 
ihe first action of the snn's rays was to darken the paper, immediately upon 
which a very rapid bleaching action followed, giving an exceedingly faint 
positive picture, whieh was brought out in great delieaey by the nitrate of 
Silver. It is necessary that pure watcr should be used for the fixing, as the 
presence of any muriate damages the picture, and hence arises another pleasing 
variation of the chromatype. If the positive picture be placed in a very weak 
solution of common salt, the images slowly fade out, leaving a very faint ne- 
gative outline. If it be taken from the solution of salt aud dried, a positive 
picture of a lilae colour may be produced by a few minntes’ exposure to sun- 
shine. Prismatic analysis has shown that the ehanges are produced by a elass 
of rays which lie hetween the least refrangible blue, and the extreme limits of 
the violet rays of the visible prismatic speetrum—the maximum darkening 
effect being produced by the mean blue ray, whilst the bleaching effect appears 
to be produced with the greatest energy by the least refrangible violet rays. 


On the Construetion of Luntley’s Shadowless Gas-burners, and the Shape 
of Glass Chimneys für Lamps.” By Mr. H. Dincks. 


The object of the burner was to bring the gas issuing from the small 
orifices into direet contact with atmospheric air at the ordinary temperature. 
Mr. Direks contended that the heating of the air previously to its eombus- 
tion diminishes the brightness of the flame; because, while each volume of 
carburetted hydrogen gas requires ten volumes of atmospheric air for its per- 
fect combustion, the expansion of the air by heat necessarily reduces the 
weight of oxygen contained in the same volume of air; and therefore unless 
some means he adopted of increasing the supply of air, the oxygen would be 
defieicnt. Another alleged advaotage of the burner arises from the small 
quantity of metal through which the orifices are perforated, for by that 
means 2 smaller quantity of heat is abstracted in burning. The peculiarity 
in the form of the glass chimney consists in having the upper end enlarged. 
The effeet of this enlargment, Mr. Dircks said, was to open the top of the 
flame and increase its brightness. 

Mr. J. Taylor explained to the meeting the recent improvements of Dr. 
Faraday in the combustion of gas; and a short discussion arose, in which 
Mr. Hawkins and Dr. Seoresby took part, on the advantage of enlarging the 
upper ends, not only of glass chimneys, but of all chimneys for the com- 
bustion of fuel.” 


Tidal Observations. 


Mr. J. S. Russell read a report of his observations on the tides of the 
Frith of Forth and the east coast of Scotland. The especial object of this 
series of investigations was to discover fully the nature aud eauses of some 
remarkable tides which exist in the Frith of Forth, and to conneet them with 
Observations on the adjacent tides, and likewise furnish some better data for 
the construction of practical tide tables for predicting the time and height 
of high water at these places. The methods of observation were distinct from 
those whieh had previously been made. Instead of merely observing the 
periods of high and low water, observers were placed to note the rising of 
the water every five minutes, night and day, for several weeks and months 
together. This was done at twelve places simultaneously, from Newweastle 
along the coast to Inverness, so that from 2,000 to 3,000 observations were 
got from the stations in the course of a day. These were daily transmitted 
to the central station, and immed ately laid down geometrically on ruled 
paper, so as to represent graphically to the eye the outline of each tidal wave 
by a curve. From the form of the curve it was that the most important 
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results were to be obtained, althongh the undertaking was laborious. The 
results of the observations were most important and satisfactory. Two dis- 


tiuct set off tide waves visit together the east coast of Scotland, but one of them 
has hitherto been much neglected. One goes round the north of Scotland and 
runs sonth; a secoud comes northward from the Straits of Dover. These 
were demonstrated on two charts ; the progress of these was exhibited. Their 
presence was seeu iu the whole Frith of Forth down to the open sea; but in 
the upper part of the Channel these double tides were thereby distributed, 
and rendered more visible. These tides had opposite inequalities which 
indicated their age and origin. The paper was of very conaiderable interest, 
and it was stated by Mr. Russell that the Ordoaace survey had just been 
conducting a series of similar observations in Ireland. 


Mr. Hopkins read a paper “ On the Motion of Glaciers.” Glacicrs are formed 
on inclined plaaes by the gradual fall of water, which is converted into ice. 
As the ice increases it gradually expands, but iu the first instance the motion 
is scarcely visible. He said he had made several experiments to illustrate 
this anhject. An inclined plane was erected, on which he placed a box of 
ice, which he then eleyated to an angle of 3 degrees; the motion was at 
the rate of 7 inches per day; on being raised to 6 degrees, the motion in- 
creased to 123 inches; at 9 degrees it increased to 234 inches; and at 12 
degrees te 48 inches, increasing in a very large proportion afterwards. He 
then endcavonred to ascertain the least inclination at which the ice would 
move, and fouud thatit would preceed down an inclination of half a degree. 


OBITUARY. 
Mr. James IIAKEWELL. 


Died at his apartments in Adam Street West, Bryanstone Square, May 28 
1843, in the sixty-fiftn year of his age, James llakewell, architect. This 
gentleman was principally known by publications on architectural anti- 
quities and the fine arts. His fist work was a novel, entitled “Celebs 
suited; or, the Stanley Letters," 1812. In 1813 he produced a large volume 
in imperial 4to. called “ The llistory of Windsor aud its Neighbourhood," 
with tweuty-one engraviugs and fourteen vignettes from his own drawings, 
price five guineas. The views were from his own pencil. It was well re- 
ceived at the time, and many years after he was much gratified on receiving 
the thanks of Sir Jeffry Wyatville for the publication, coupled with the as- 
surance that, in his alterations in that abode of royalty, he had endeavoured 
to carry ont his auggestions. When the general peace epened the Continent 
to English travellers, he went to Italy, accompanicd by his wife, whose taste 
and faleots qualified her thoroughly to enjoy all the beauties of nature aud 
art that were displayed before them, and there they passed the greater part 
of the years 1816 and 1817, which afforded the materials fer a “ Picturesque 
Tour of Italy,” which was published, with sixty-tlirce plates, in twelve parts 
quarte and folie, 1818-1820, illustrated by parallcls of Dorton House, Ilat- 
ficld, Lougleat, and Wollaton, in England; and the Pallazo Della Cancel- 
laria, at Rome. This is an interesting werk, beth in its literary matter and 
in illustrations. Among the latter are some cugravings from fine drawings 
by Turner, one of which, a compesition of Roman edifices, surpasses any 
picture by Panniui. This work was brought out with great care, and imme- 
diately obtained a high rank in the estimation of the public, which it is well 
qualified te retain, as, for accuracy of delineation, and excellence of cn- 
graving, it does not yicld to any that sprung from thal frnitful field. In 
1825 he published, in folio, “ A Picturesque Tour in the Island of Jamaica, 
from drawings made in the years 1820 and 1821." In 1828, “Plans, Sec- 
tions, and Elevations ef the Abattoirs of Paris, with consideration for their 
adoption in Lendon,” 4to. In 1835, “An Attempt to determine the exact 
Character of Elizabethan Architecture,” 8vo. In the year 1810 he was en- 
gaged in furnishing drawings for a projected work on the Rhine, which it 
was intended should have been n counterpart to his “Italy,” but which has 
never been published, the drawiugs remaiuing in the hands of the engraver. 
Gentleman's Mag. 


TIE NEW HOUSES OF PARLIAMENT. 


Tne interest which this extensive undertaking has excited in this country 
and on the continent, has rendered any information upon its present state 
and condition, and upon the progress that is now being made towards its 
completion, a matter of some value. A correspondent of the Times has fur- 
nished the following details, by which it will be seen that the nndertaking is 
procceding in a satisfactory manner. 

Without going into the general plan of the work, which is, perhaps, more 
easily gathered from the descriptive plates, which are to be fouod in every 
shop window, delineating the figure and outline as also the ground plan of 
the building itself, it will be necessary only to call puhlie attention to such 
parts of the works as are actually finished, or which are in course of progres- 
sion at the present moment. In the first place, looking at the river front, 
the divisions of which it is camposed (commencing from Westinioster-bridge) 
will be found in the following state :— 

The North Return, or Serjeant-at-Arms’ Residence,—The greater portion 
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of the parapet is completed and ready for the roof, which is now preparing, 
and which will he of cast iron, covered with Westmoreland slates. The 
present height from the gronnd level is about 70 feet. 

The North Wing and Towers, or Speaker’s Honse—which are intended to 
be abont 140 feet high, are preceeding rapidly, their present height being 
about 66 feet abeve the ground level. 

The North Curtain, or Libraries and Commiltee-rooms of the House of 
Commons, are advanced to about the same height as the north return. 

The centre portion, wbich will comprise the conference-hall, the public 
waiting-hall, the upper waiting-hall, the staircase and various large com- 
niittee rooms, is fast preceeding, its present level being about 66 feet above 
the ground, but it will he eventually carried up considerably above the cur- 
tain portions, thus forming beautiful and effective towers over the peers’ and 
commons’ entrances to the terrace. The carving upon (his part of the work 
will he of the most elaborate character. 

The South Curtain or Peers’ Libraries aad Committee Rooms, are at present 
about the same height as the north return. 

The South Wing and Towers, or Black Rod's and the Librarian's of the 
House of Lords residences, stand about 63 feet above the grouud level, aud 
will he precisely the same as the north wiug. 

The South Return, nr the Lord Iligh Chamberlain'a apartments, are also 
about 63 fcet ahove the ground level. 

The exterior ornamental work and carving upon those parts of the build- 
ing just described are perfectly astonishing, both from their extent, their 
minuteness, and the enormous amount ef human labour lavished upon them. 
No description, hewever, will give more than a faint idea of the exceeding 
beanty and elaberateness of this part of the work. 

Extending thronghout the whele length of the river front or principal cle- 
vation, may be observed a band over the principal floor windows, containing 
a series in bnld relief of the arms of the sovereigns of this country, com- 
mencing with William the Conqueror and terminating with those of her 
present Majesty. In the early arms, where there were no supporters (that 
is to say, from William I to Richard 11), figures in the appropriate costume 
of the time have been introduced to fil] up tha spaces, and at the same time 
to illustrate some principal event in each reign. On each side of the royal 
arms are panels composed of sceptres and rihands, with mottoes and foliage 
peculiar to each house. Underneath the windows is a narrow band, with 
iascriptiona in the style of black letter, bearing each king’a name, when he 
began to reign and when he died, with its initials on each of the buttresses. 

The principal cornice is enriched with figures of grotesque animals over 
amall shafts, and the intermadiate spaces are filled in with pater composed 
of heads, badges, and foliage, whilst over the whole of this there runs an 
enriched parapet having nichea contaioing angels holding shields, with ini- 
tials, &c. In the centre portion above the cornice, and over the two-pair 
floor window. are badges of the orders of the Garter, Thistle, and St. Patrick, 
surmounted with crowns; the pancls on each side of which are enriched with 
the rosea of York and Lancaster, with labels and mottoes. 

On the Wing Towers.—On a level with the royal arms are panels with shields 
and crowns, bearing the crosses of St. George, St. Patrick, and St. Andrew, 
with the proper mottocs under each, and on either side of them are other 
panels similar to those on cach side of the royal arms. The arms of Queen 
Victoria are on all the oriels with panels in side lights, composed of shields 
with the royal initials cutwined with the rose, thistle, and shamrock, sur- 
mounted alternately with the crests of the three kingdoms. On the return 
of the wing towers in the same level are panels with the badges of the three 
kingdoms, with angels bearing swords of state, &c., and the four patron 
saints in four tiers of niches. Between these aud in a band over the one- 
pair flonr windowa are their arms arranged separately, with roses and crowns 
in the intermediate apaces, and the different bndges used hy each separate 
house from the Conqueror to the present time. On the return of the river 
front, or principal elevation, we sce ou a level with the royal arms devices of 
the different aovereigns from the time of the lleptarchy to the death of 
llarold, both included, divided between the buttresses by four tiers of niches, 
with statues of each king together with their queens; underneath which, on 
a level with the aame, is a amall band containing inacriptions of a similar 
character to those on the river front, divided with shields and ribands, the 
shield bearing a monogram of ** Anglia," and surmouuted with a crown. 
The cornice is similar to that in the river front. In the parapets are niches 
over the statues, containing lions, holding shields, hearing initials, &c. 

It is necessary to be particular in describing the various ornamenta intro- 
duced on the external parts of the work already finished, not merely to show 
the wonderful labour, talent, and richness lavished upoa the outside of the 
building—for, be it remembered, that these ornaments are neither of com- 
position or of plaster, but hewn out of the solid stone—but also as au act 
of justice to a very young but descrving artist (Mr. Thomas), from whose 
design (subject to the approval of the architect) tbe whole of these wonder- 
fully elaborate ornaments have been executed. 

The general effect of thia part of the work is exceedingly imposing, and in 
point of heauty and minuteness, is equal to that of any other Gothic structure 
in this or any other country. Amongst the other parts of this wonderful 
building is the Victoria tower, which is naw progressing rapidly, and which is 
at present abont 10 ft. above the ground. Much expcuse has been incurred, 
and great labour required to obtain a proper foundation for this portion nf 
the work, owing to the quicksands and land aprings which were found under 
it, but which have been entirely cleared out to a depth of 24 feet from the 
surface, to a good gravel bottom, which being surrounded with large elm 
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piles driven down into the clay, metallic concrete, 10 feet 7 inches thick, 
was thrown iu, and a good firm bottoin obtained, 

In addition and adjoining to this are the Guard-rooms and Sub-hall under 
the Royal gallery, which are about cigli feet above the ground level. 

The Sub-ball under the House of Peers is carried up nearly to the prin- 
cipal floor level, as are the central tower and adjoining buildings. 

The Sub-hall under the House of Commons is about six feet above the 
ground level, as are the Commons’ residencies, comprising those for the 
chief clerk of the lonse and the librarian. 

The clock tower at the north-west angle of the building has the founda- 
tion and groining to the vaults completed. 

As regards the internal decoration of those parts already finished, it will be 
remarked that the only parts completed are—the Publie Hall, with its 
chimney-piece, with bold jambs enriched with the several orders of knight- 
hood, with their appropriate moitoes, foliage, &c., and having over the chim- 
ney-piece niches containing the lion and the unicorn separately holding 
shielus. Over each entrance are the present Royal'arms, the supporters 
holding banners with their respective cognizances. The spandrils and en- 
riched mouldings are filled in with nstional devices, mottocs, and foliage. 

In the Central Lobby attached to the Public Hall over the side entrances, 
are the Royal arms, with helmet and crest. On the sides of the doors are 
badges of the three kingdoms in high relief, surmounted with crowns, whilst 
underneath the windows are panels with sceptres, swords of state, and 
rihands, forming a proper device, and filled in with the national foliage. 
On the staircase, leading out of the Public Hall are windows with elaborate 
tracery, with a border of quarter foils, filled in with patera, continued down 
with a series of shields. 

These, it would appear, are the only parts which are finished in the in- 
terior up to the present time, but still even in this short summary enough is 
shown to display the magnificent style and character in which it is intended 
to carry out the plan of the New Houses of Parliament. 

ln addition to those parts of the building which came under the observa- 
tion of our correspondent, the most striking object was a pattern of the 
ceiling, which it is proposed to place in the two halls, which Peers and Com- 
mons are actually to occupy. These ceilings are to be of wood, and are to 
be formed in 18 compartments, divided by spandrils springing from corbels ; 
cach of these compartments are about scven fect square, and have upon their 
face a plain, hut exquisitely beautiful, raised pattern, traced from the design 
of Mr. T. Dighton, the artist. lt is understood, also, that these ccilings are 
to be in colours, and when completed, we have no donht, they will be magni- 
ficent. Taken altogether, the works would appear to he procceding satisfac- 
torily. Our correspondent states that about 600 persons are employed 
actively upon them ; and it is hoped that the part intended for the House of 
Lords will be ready for use in about a couple of years. 

When finished, there can be no question that there will be nothiug in 
Europe superior io them, either as regards the taste and magnificence ex- 
hibited in the design, the magnitude of the building itself, or the exquisite 
workmanship apparent in every part of it. 


RAILWAY CHRONICLE OF THE MONTH. 


Greenwieh Railway.--The half-yearly meeting of the Greenwich company 
was held on Tuesday the 1st. The report showed a falling off in the traffic, 
as compared with the corresponding period of 1842, of 119,000 passengers 
and £2327, There was no dividend for the original sharcholders, who 
feeling that the course which had been pursued under their sanction, had 
been wholly unsuccessful, carried the appointment of a committce of inquiry 
to consider what means there were of arranging with the other companies as 
to the toll to be paid over the Greenwich line, what alterations were necese 
sary in the fares, and to investigate into the whole management of the con- 
cern ab initio. It is to he ubserved, that the existing board came in under 
a committee of inquiry some yearsago. On the 15th, the meeting was again 
held by adjonrnment, when a report only as to the fares was given, recom- 
mending reduced fares of 8d., 6d., and 4d., return tickets of 1s. and 10d. for 
the Ist and 2nd classes, and annual subscriptions of 12 guineas and 10 gui- 
neas for the first and second classes. Another adjourned mecting was held 
on the 24th, when 1t was resolved to accept the mileage principle, but with a 
guarantee that it should not fall below a certain amount, £13,000 being the 
amount contended for by the Greenwieh. 

Grand Junction Railway.—The meeting of the company was on the 3rd; 
the chief features of interest are a decrease on the receipts of £22,542 11s. 112., 
and in the expenditure of £13,653, on the corresponding half year of 1842. 
Dividend at the rate of 10 per cent perannum. No alluwance made this 
half year fer the depreciation fund. 

The Manchester and Bolton Railway Company report that they have agreed 
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conjuintly with the Lancaster Railway proprietors to supply locomotive 
power to the Bolton and Prestun Railway company. They have also com- 
menced an improvement of the canal navigation, which will render it eapable 
of admitting vessels of 68 feet in length, 14 feet 2 mches in width, and 
drawing 4 feet 6 inches water, boats hitherto being restricted to about 3 feet 
draught of water. This is to improve the coal traffic. They state that the 
colonnade, forming part of the connecting line with the Liverpool and Man- 
chester and Manchester and Leeds at Manchester, is nearly completed, little 
remaining to be done but to lay the rails. The dividend was 17. 7s. 6d. per 
share. 

The North Union Railway Company recommends a decrease of dividend, 
and state the diminution of passenger reecipts at £2000. 

The Chester and Birkenhead Railway Company mentiun a decrease of 3979 
passengers and 552/. aud in the expenditure of £3240. The arrangements 
for the tunnel from the Birkenhead station to Monk's Ferry are mentioned 
asin progress. The dividend was 7s. 3d. on the original shares of 501. A 
resolution was carried in favour of low fares. 

The York and North Midland Railway meeting was held on the 4th, and a 
decrease was stated in the passenger receipts of £2200, an increase in goods 
of £2682, and a reduction in the expenses of £1000. The dividend recom- 
mended was 22. 10s. per share, taking a small sum from the reserved 
fund. The Directors recommend the prosecution of a branch from York to 
Scarborough to join the Whitby and Pickering Railway. 

The Lecds and Selby Railway is leased to the York and North Midland. 
The dividend declared was 2/. 10s. per share. 

The Brighton Railway meeting was held on the 8th, A new board having 
been appuinted, the report was principally directed to the arrangement of 
the accounts, which were in a defective state. It stated that eight cuntracts 
remained unsettled. A new wharf is mentioned as having been completed at 
Shoreham, for the reception of steam vessels of the largest class, which 
cross the channel from England to France; and also for the loading and 
unloading of trading vessels of greater burden, three of which can be ac- 
commodated at one time. An opinion was expressed favourable to an amal- 
gamation of the loc.motive power with the South Eastern and Croydun 
Companies. No dividend was declared, as the Directors had charged the 
interest account up to the date of making up the books, which had not pre- 
viously been done. 

The North Midland Railway meeting was on the 9th. A diminution had 
been effected in the working expenses of £11,530. A branch to Bradford was 
recommended to be prosecuted, and resolutions in favour of an amalgamation 
with the Midland Counties and Birmingham and Derby Companies. A di- 
vidend was recommended of 17. 10s. per share. 

We must observe that with nearly every Company a reduction or prospective 
reduetion of the rate of interest on loans was reported. 

The Northern and Eastern Railway meeting was on the 10th. The report 
states that Mr. Robert Stephenson has been engaged as engineer to tlie com- 
pany; that a contract had been made with Messrs. Grissell and Peto for the 
entire construction of the Hertford and Ware branch, for £67,000, half to be 
taken in shares at par; and ihat the opening was expected in October. The 
Newport extension was to he hegun on the removal of the crops. An exten- 
sion to Cambridge was urged as necessary, and steps will be taken. The 
dividend was 12s. 6d. per share: A proposal from the Eastern Counties 
Railway Company for an amalgamation, not being adequate, had not been 
aceepted. 

The London and Birmingham Railway Company's meeting was on the 11th 
at Birmingham. It was stated that the decrease in the passenger receipts 
bad been £13,113, increase on goods £10,019, and reduction in charges o 
£20,430. Dividend recommended at the rate of 10 per cent per annum, The 
works of the Warwick and Leamington Railway arc stated to be let on satis- 
factory conditions. 

The Midland Counties Railway meeting was held on the 10th, The Dirce- 
tors report the coniinuance of a contest with the Birmingham and Derby 
company abont the traffie. The dividend recommended was 17. 4s. per share. 
A resolution was passed appointing a deputation to confer with the Midland 
and Birmingham and Derby Railway Cumpantes, as to the Chester amalga- 
mation. 

The Great North of England Railway meeting was held on the 8th, There 
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was an increase of merchandise traffic of £751. The dividend recommended 
was at the rate of 21 per cent per annum. 

The Newcastle and Darlington Railway Company's meeting was held on the 
4th. It stated that £135,000 had been expended, that the works were pro- 
gressing, that the line would be opened on the Ist of July in next year, and 
' completed 20 per cent below the engineer's estimate. A negociation for the 
purchase of the West Durham Railway was authorized. 

The Sheffield and Rotheram Railway Company's meeting was hell on the 
12th. A falling off in the revenue of £900 was reported, and a saving of 
£900, principally in coke, by working the locomotives in conjunction with 
those of the North Midland Railway Company. Dividend recommended at 
5 per cent per annum. Some altercation took place at the meeting as to the 
Committee of tbe Company having forced the Company to take some car- 
riage wheels, which were not wanted. The prospect of a junction with the 
Sheffield and Manchester Company was stated not to be immediate. 

The Bolton and Preston Railway Company's report was that they had opened 
the line to the junction on the 22nd of Junc, and that the contractors’ ac- 
counts had been closed. The Directors recommend a double line of rails tu 
be laid throughout the line. They report that they had leased their locomo- 
tive power of the Manchester aud Bolton Railway Company, and Lancaster 
Railway Company. A kind of competition was guing on with the North 
Union Railway Company. 

The Great Western Railway Company's meeting was on the 17th at Bristol. 
The dividend was a reduced one of 5 per cent per annum. The passenger 
receipts had slightly diminished, and goods increased. The gencral expenses 
had been diminished £5359. The buildings at the Bristol station, for the 
merchandise department, and at Swinden for the engine department, were 
represented as completed. The reeonstructiun of the permanent way between 
London and Maidenhead is recommended, the timber being of too light a 
scantling to be traversed by heavy engines at a high rate of speed. The 
conelusion of the arrangements for the completion of the Cheltenham and 
Great Western Uniun line is reported. The arrangements for the joint 
worhing of the Bristol and Glo’ster line are mentiuncd. The Oxford Railway 
is reported to be laid out, a contract taken for its completion in cight 
months; and it is to Ee laid with a double line of rails. A promise of co- 
operation with the Devon and Cornwall Railway Company is givcn. 

A company has been brought forward called the Eastern Union Railway 
Company, for the purpose of extending the Eastern Counties by two short 
bianches, one to Bury St. Edmunds, of 13 miles in length, and one to Har- 
wich of 5X miles in length; and also to embank about 2000 acres in the river 
Stour. The main line is proposed to proceed from Culchester by way of 
Maningtrce, Holbrook, Ipswich, Needham Market, Starmarket, Cotton, Diss, 
Eye, Scole, and Long Stratton tu Norwich. The gradients are represented 
as favourable, maximum } in 132, earthwork very light, no lofty embank- 
ments, deep cuttiogs, or extensive viadvets. Cost estimated at £16,000 per 
mile. 

The Devon and Cornwall Railway Company has received the promise of sup- 
port from the Bristol and lixeter Kailway Company, Bristol and Glo'ster 
Railway Company, and Great Western Railway Company. A large sum has 
Leen subscribed in Cornwall, Lady Bassett having subscribed for £5000, and 
given the land for two miles in length, Mr. Pendarves, M.P., having sub- 
scribed for £5000, and Lord Wodehouse and others having taken shares for 
their land. 

It will be perceived that among other new lines in progress arc those from 
York to Scarborough, and trom Newport to Cambridge, and a braneh to 
Harrow gate. 

The Blackwall Railway meeting was held on the 22nd. A deficiency in the 
revenue account was reported, so as to make it inadequate to meet the ex- 
penses ; the number of passengers had, however, nearly reached the former 
number. A change was made in the Board—the chairman (Mr. Routh) and 
half of the Board going out—the remaining five directors and five new mem- 
bers constituting the new Board. 

The South-Eastera Hailway.—At a special meeting of the shareholders on 
Friday, July 21, the Directors obtained power to raise loans for the following 
works. For the extension of the hne from Corbett’s Lane to the Brick- 
layer's Arms, a distance of about two miles, and forming a station at the 
latter place, £177,777 ; this sum docs not include the whole cost of the 
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branch: a portion of the expense is to be raised by the Croydon Railway. 
For the formation of a branch railway to Maidstone, a distanee of 10 miles, 
£149,300, to be constructed under the superintendence of Mr. Robert Ste- 
phenson, and finished withiu 12 months after obtaining possession of the land. 
— For the formationjof a branch railway to Folkestone Harbour, and for the 
purchase and formation of the harbour, £266,600; the sum of £18,000 is the 
amount agreed to be paid for the purchase of the harbour: it comprises an 
area of lO or 12 acres. Mr. Cubitt, the engineer, stated that the largest 
vessel that can now enter the harbour is 300 tons burthen, that is 250 re- 
gister. The largest which it will be able to accommodate will be 300 tons, 
and the number of small and large vessels about 80 to 100. A pier is to be 
constructed 500 feet long, and which will be carried out 200 feet in 10 or 12 
feet water. 

The London and Croydon Railway.—At a special meeting of the shareholders 
on 25th July, the Directors obtained power to raise £70,000 for the formation 
of the branch from near New Cross to tbe Bricklayers’ Arms, being for 
£60,000, one third the proposed cost; the other two thirds to be raised by 
the South-Eastern ; and £10,000 for reconstructing a portion of thc present 
liae to unite it with the proposed branch. It is expected the branch will be 
finished by next spring. 

Eastern Counties Railway.—The meeting of this company was held ou the 
24th. The report states that most of the contracts have been closed, aud 
that new contracts have been entered into to fill up with soil the Mount- 
nessing and Shenfield timber viaducts, which it is expected will be effected in 
six weeks. Orders have also been given to fill up the Lexden timber framing. 
It is stated that this is not done from any apprehension as to the safety of 
the viaducts, on the part of the Directors, hut on the part vf the public. 
Not the least settlement is, it is said, perceptible, The Dircetors express 
their satisfaction with the progress of the traffic, and declared their inten- 
tions ot again prosecuting the application for the branch from Stratford to 
the Thames. They also ask power to negociate with other Companics tor 
tbe formation of extension lines. They express themselves favourable to 
leasing the Northern and Eastern. A dividend was declared of 5s. on the 
new shares and 4s. on the old shares. 

Bristol and Exeter Railway.—This meeting was held on the 23rd. ‘The rc- 
port states the probability of an earlier opening to Exeter than had been 
before promised, so as to open the line throughout on the !st of July, 181, 
viz., a year before the period anticipated. The dividend was H. 8s. per share. 
With regard to the proposed Devon and Cornwall Railway, the plan of as- 
sistance is stated. The Bristol and Exeter to contribute £200,000. of the 
proposed capital, the Great Western £150,000, and the Bristol aud Gloucester 
£50,000, the rest of the capital, £800,000, to be raised from the public. The 
tunnel on the Bristol and Excter is the chief work remaining uncompleted. 
With regard to this some delay had taken place, from the failure of a con- 
tractur ; but additional shafts have been commenced, and everything done to 
expedite the work. About one-third of the whole length is excavated, and 
the work is proceeding at 22 different faces, and will be in a short time at 28 
if required. The stations are to be let in a few days. 

Birmiagham and Gloster Railway.—The meeting of this Company was held 
on the 25th. It intimated a slight increase in the receipts, and a diminution 
in the expenditure to the extent of £2,363. The dividend declared was 12s, 
per share. One chief feature in the procecdings was a long discussiun as to 
thc disposition of the Great Western Railway to lease the line, aud as to the 
mode in which the negotiations had bcen and were to be conducted. Another 
feature was the defeat of the Board in the election of Directors. The four 
vacancies were filled up by the opposition, who carried the day with a large 
majority, by means of the use of stamped proxies. 

Bristol and Glo'ster Railway.—This meeting was held on the 24th. The 
report states that the branch. at Bristol io join the Great Western has been 
contracted for. lt is 1,100 yards in length, aud will be completed in four 
months. It states too tliat no arrangement has been made with the Great 
Western as to the working of the line. 

Birmingham and Derby Roilway.—This meeting was held on the 25th, when 
a dividend of 5s. per share was declared. As the question of amalgation 
with the North Midland is to come before a special meeting, no feature of 
interest transpired. 

Union or Raiway.—The Derby Heportcr states that “ the committees ap- 
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pointed by the shareholders ot the Midland Counties and North Midland 
Railways have met and agreed upon the terms for amalgamating the thive 
lines, the North Nidland committce having had authority to negotiate for 
the Birmingham and Derby Railway. The terms, we understand. arc, that 
the shares of the North Midland and Midland Countics’ Companics are to 
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rank equal, but the 1007. shares of the Birmingham and Derby are to receive 
27s. 64. por annum less dividend—other shares in proportion. !¢ now only 
remains for the shareholders to assent, fur which purpose special mectings 
will bc held as soon as the forms will admit." 


TABULAR STATEMENT FOR THE HALF YEAR, DECEMBER 31, 1842, TO JUNE 30, 1843. 


RAILWAYS. copo 5008 RECEIPTS. PAYMENTS. ion 
Mai 
Lgth) Total | x, of Car tenance one Taxes | total | In 

in | Ex i- : ; - : - k 

Names, mis. Pres Passgrs. Passgrs. |Goods.| Total. ain tiages. orya part- aise Charges. | tcrest. Profit. 
Reprs ment. Á 

£ £ 45 £ £ £ T £ 48 £ £ £ 
Greenwich * .. ss Ss 33/1,030,108| 705,204 | 21,343 | .. 26,587 || 3,500} 3,190| 1,044| 1,551 |3,304 | 13,957 | 11,550) 1,080 
Graud Junction? — .. sc J ERBIPISYADES cc 132,976 | 49,652] 185,093 || 20,298} 29,692) 12,675] 4,591 |2,951 | 80,320 | .. || 104,772 
Manchester and Bolton . | 101} 777,956) 139,408 | 11,571 | 6,293| 17,811 || 1,095| 3,110) 732| 754 | 268 | 5,959 | 5,2824 9,008 
North Union a ss [ZR Geel. 17,731 | 6,793| 25,337 || 1,460| 2,142| 1,171] 1,236 |1,082 | 7,397 | 3,249|| 14,690 
Chester and Birkenhead "EMI: 5095310) eee 11,491 | 1,298) 13,307 | 2,110] 2,382| 1,089, 237 | 172] 5,990 | 2,525| 2,837 
Leeds and Selby? .. .. | 20 T 99,782 | 3,756 | 8,158| 11,914 || .. 1,251115 567 0444215 47721892:7298 ER 9,175 

Brighton ^ 5t .. | 56 |2,792,193 65,187 | 9,002) 74,490 || 9,168] 18,150) 4,980) 3,417 |3,003 | 49,827 |43,974)) .. 
North Midland .. | 723/3,424,766 56,551 |46,263| 102,814 || 10,267] 13,922] 9,012| 1,400 | 2,659 | 36,760 | 21,200] 14,854 
Northern and Eastern Counties ^| 323) 887,055 31,853 | 3,693) 35,547 |} 6,702, 6,945] 2,033) .. 895 | 20,324 | 5,695] 10,875 
London and Birmingham 9 ..  |1123/5,953,831 306,457 |84,735| 389,658 || 32,854| 41,141| 22,151] 5,645 | 8,747 | 112,238 | 39,680)| 223,924 
Midland Counties .. «. | 57 {1,725,693 40,421 121,061, 62,324 |f 10,780! 9,498] 7,105] 3,383 1,378 | 32,144 | 12,813)| 17,367 
Great North of England 74 |1,230,604| 61,177 | 19,754 113,225! 32,979 || 2,830] 3,497] 3,700| t,844 | 1,184 | 12,355 |14,202|| 7,000 
Sheftield and Rotherham 7 .. SÉ oc 185,234 | 7,040 958 Msn ag Se 2,107| 486| 371 | 420] 3,84| L199| 3,578 
Bolton and Preston .. 1:518373:025 ee 3,846 | 1,468| 5,315 | 2,000| 1,170] 185| .. 92| 3,447] .. 1,867 
Great Western 9 — .. 1181/6,651,928| 725,127 | 254,603 | 75,400, 330,003 || 33,403, 54,610| 22,985| 4,118 | 8,592 | 159,232 | 86,836); 82,886 
Liverpool and Manchester .. | 51 |1,578,601| 225,728 | 60,752 |48,217| 108,960 | 10,182| 27,698| 4,140|2,193 |3,608 | 48,121 | 3,777|| 57,062 

Blackwall. za : 3311,289,080| .. 17,351 92713 505 d 600, .. |1498, 15,385 | 9,233]  .. 
Eastern Counties — .. .. | 502/2,718,620) 999,683 ae v 43,182 || 4,551| 3,741] 2,552| 1,284 | 1,520 | 20,355 | 2,110] 20,710 
Birmingham and Glo'ster .. | 55 |1,470,730|  .. 35,514 | 7,104| 42,618 || 7,968] 6,956] 6,144| 1,290 | 382 | 26,045 |13,633| 4,266 
York and North Midland 27 | 673,056| 165,627 | 26,369 |13,388| 45,163 || 5,846] 5,145| 1,177] 462 | 974 | 13,604 | 3,958} 27,600 
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2 Greenwich Railway received for foot passengers £497, and toll, £4,746. 2 Grand Junction paid Liverpool and Manchester Railway 
£8,016, and for rent £2,093. 3 Leeds and Selby EE power is included in York and North Midland. ^ Brighton paid Croydon 
and Greenwich Railway for toll £11,109. 5 Northern and Eastern paid Eastern Counties Railway for toll £3,749. 1t should be ohserved 


that the office expences cannot be separated. 


total outlay there is the sum of £13,966 carried to the depreciation fund. 


9 London and Birmingham paid Aylesbury Railway lor rent £1,250. 1n addition to the 


7 Lacomotive power not kept distinct. 8 Great Western 


paid Bristol and Exeter and Cheltenham Railway for Rent £34,481. In addition to the outlay £5,000 is carried to the depreciation fund. 


MISCELLANEA. 


Tur Prince or WALEs.— This new iron steamer, built by Messrs. Miller, 
Ravenhill and Co., aud fitted with a pair of beam engines of 150 H.P. also 
by them, taken out of one of the old Margate steamers, and with new tu- 
bular boilers, is the fastest boat on the river Thames. Her symmetry calls 
for ihe admiration of all who see her, and she has made the passage from 
Blackwall to Margate in the astonishingly short space of 3 hours 56 minutes, 
true railway speed. We must not abstain from mentioning the beautiful 
manner in which the saloon has been decorated, and which we understand 
was executed by Mr. Bielefeld, with the assistance of Mr. Steedman, who 
painted the heautiful views adorning the sides. The accident which lately 
happened to the vessel was caused by one of the middle side beams of the 
engine breaking, and before the engine could be stopped, they made six or 
seven strokes, which caused part of the machinery to punch a hole through 
the bottom about 6 or 7 inches diameter, through which the water rushed and 
filled the engine room to the depth of 2 feet; but in consequence of the 
vessel being built with water tight bulk’ heads not a drop of water entered 
either cabin: this incident proves how desirable, nay, absolutely necessary it 
is that all passenger steamers should he thus built, the engine room heing 
the compartment pcrhaps most liable to casualties. The vessel was imme- 
diately taken into dock and examined, the aperture quickly repaired, and 
when she left the dock she was reported to be as sound as when first built. 
Her engines also when repaired were in equal condition, and the vessel is 
now running again with as great success as before the casualty occurred. 


Tur CanrooNs.— The Exbibition will be closed on Saturday the 2nd inst. 
The premium of 3007. awarded to Mr. Armitage for his Cartoon, representing 
“ Cæsar’s Invasion of Britain," was withheld in consequence of the drawing 
having been executed in Paris; and, agreeably to the conditions originally 
laid down by the Commissioners, Mr. Armitage was required to execute 
another drawing, the subject “ An Ancient Briton defending his wounded Son 
from the attack of a Roman Soldier.” This he has done to the entire satis- 
faction of the Commissioners, who have now paid him the premium. 


Russtan Sreamers.—Messrs. Rennie have just completed an order for 
the Russian Government consisting of an Iron Sailing Vessel, and an Iron 
Steamer, with a pair of 50-horse direct-action engines ; the latter is a splendid 
specimen of workmanship, and no doubt will be equally as effective on trial 
as their appearance leads us to expect; both the engines and the iron steamer 
will be sent out in pieces in the iron sailing vessel, and put together in 
Russia. The steamer is intended for one of the inland lakes. 


TRAFALGAR S@UARE.—The brouze ornaments of the Corinthian capital of 
the Nelson Monument are now being fixed. The stone-work of the enclo- 
sure and the terraces are finished, and the two basins are in a forward state; 
they arc to be supplicd with water from a well, to be sunk down to the chalk 
at ihe back of the National Gallery, and which is to he forced sb hy engine 
power to the cisterns on the top of the Nationar Gallery, and thence by 
Pipes to the fountains. The water will also be made available for other 
purposes, such as supplying the Gallery and Barracks, and also for watering 


the roads ; there is some talk of suppling the public offices of Whitchall with 
water from the same source, which will cause a great saving to the public, as 
these offices are all supplied by the water companies, 
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Tue Arwosprurnc RAnwAY.—We perceive by the Irish papers, that a 
preliminary experiment of the principle upon which the atmospheric rail- 
way is to act was made on Saturday, 19th Aug., and it is reported to have 
answered in every respect the expectations of the patentees, Messrs. Clegg 
and Samuda, as well as of all those concerned in the introduction of this 
most important national project into lrelanl. The experiment was one 
made solely for the satisfaction of the engincers, the works being as yet ina 
very crude and imperfect state, and owing to the long continuance of dry 
weather there being scarcely as much water in the reservoir as would charge 
the boilers. At five o'clock the scientific gentlemen interested arrived, and 
ihe steam was soon afler laid on, when the leviathan air pump commenced 
its labours—the mercury in the barometer soon dis ive with what suc- 
cess. In sixty strokes an altitude of twenty inches was obtainel, and 
shortly afterwards it reached twenty-two inches. This was the realiza- 
tion of the most sanguine expectations, and left no room for doubt as to 
the completeness and power of the machinery and its capability of pro- 
ducing sufficient vacuum. Thus far having progressed—the next course 
pursued was to imtroduce the piston into the tube at the equilibrium valve 
near Glasthule bridge ; but while this was being done the key of the fly- 
wheel slipped, and a delay of nearly an hour clapsed before it was adjusted. 
It has been stated before that the experiment was but preliminary, and to 
this may be ascribed this trifling incident for accident it cannot be called. 
The fly -wheel mévement being rectified, the engine was set going once more, 
but not on its condensation yrinciple, for there was no cold water to con- 
dense. lt was at high pressure and halt power; the height of mercury In 
the gauge varied from 1] to 14 inches. The signal was given, and the piston 
carnage, with two passenger varriages, one second and one third class, at- 
tached, moved along per se amid the joyous shouts of those assembled. In 
four minutes they accomplished thedistance, oneand a quarter miles, retarded 
considerably at starting by the breaks on the wheels to keep the motive 
power under proper control, as also at the terminus, not to let the train over- 
shoot the line of rails, A few data of the line of railway and the machinery 
may not be uninteresting. When finished there will be in length 9,200 feet 
of open or valve pipe. The close pipe forming the eoimexion with the air pipe 
is upwards of 400 yards. The engine is 100 horse powcr—to be worked on iheex- 
pansive condensation principle. The air pump is double stroke, its diameter 
67 inches; the diameter of the tube or open pipe 15 inches. The station at 
Dalkey is 76 feet higher than that at Kingstown. The elevation varies—] in 
57 being the greatest, | in 210 being the least, an] the main ascent being 1 
in 115. lt is computed that the train will descend from Dalkey by its own 
gravity, at the rate of from 30 to 35 miles au hour. The sharpest curve is 
only 547 feet radius. 


"ag Catueprat or GrAscow,—Amongst other reli s which have been 
turned out of the cathedral in the general clearing up, there is one for which 
we hope a place may yet be found within the pile where it has stood, we 
have no doubt for much more than 1000 years. This is a large block of 
blue marble, 10} feet long by 5 fect broad. and 6 inches thick, which at pre- 
sent lies in the churchyard. 1t was found in the chancel of the Old Barony 
Chureh, near the tomb of St. Mungo, and from its appearanee altogether 
there is every probability that it has been used either as the top or the base 
of the high altar of the old rhurch. The marble appears to be af the same 
kind as that of which the ancient tombs at Tona are formed, and probably 
enough came from the same quarry. Thete is nothing similar to It at any 
rate in this quarter, and the material is more durable that granite. The 
stone is cul as if a plate or some hind of metal or other had been sunk into 
it. There is another octagon altar-piece of the same raaterial also lying 
outside, and in danger ot being destroyed. At the period that this altar 
piece was discovered, namely, in 1800, there was a skeleton found in the 
chuir, paving 36 inches of a massive gold chain round the thigh bone. We 
trust that these relics will be preserved inviolate ; indecd, we have no fear 
about the matter, when their supposed antiquity is known: but we have 
thought it our duty to direct attention to ihe subject, lest they should be 
broken up or sold, as it is said was intended. After the recent removal of 
ihe Bishop’s Palace, a picturesque and mast interesting ruin which stood on 
the banks of the Kelvin, to build a dyke for a kail-yatd, we have but very 


m trust in some people's veneration for the antique.— Glasgow Constitu- 
(ut, 


A Monster BrLr.—On Monday, Aug. 7, an immense bell, the largest ever 
cast in England, weighing no less than 7 tons, 11 cwt. 2 qrs. and 12lb., was 
shipped on board the Lady Seaton, bound for Montreal and lying on the 
Brandy-gnay, London Dock. This splendid hell, which is intended for the 
new Cal 10lfc cathedral at Montreal, was cast at the foundry ot Messrs. 
Mears and Sons, Whitechapel, and hos attracted, since it has bcen finished, 
the attention of a vast number of persons. Some idea may be formed of the 
immense size of this bell, from the fact that it required 10 tons uf fused metal 
to form the east, and the casting itself weighs upwards of seven tons anda 
half, that its diameter at the edge 1s seven teet three inehes, that its clapper 
weighs upwards of 3 cwt.; the wood work, which is composed of old English 
oak, one ton ; the iron work more than half a ton, and that the bell itself is 
heavier than the Great Tom of Lincoln by 32ewt. The bell, as has been 
before stated, has heen paid for from a fund subscribed by the merchants, 
artificers, agricultunsts, and inhabitants of Montreal, and has cost, with its 
woodwork, &c., upwards of 1,200}. The bell was removed on a truck drawn 
by eight horses, from the foundry to the London Docks, preparatory to 
being shipped on board the Lady Seaton, but the dock officers refused to 
allow it to pass over the bridge leading from the West to the Brandy-quay, 
as they were apprehensive the structure was not sufficiently strong to support 
so enormous a weight without being strongly propped, and it was obliged to 
remain on the West-quay, until the bridge was propped up as required, and 
the great bell was taken ud over, and afterwards shipped on board, a part 
of the deck being obliged to be cut away to admit it into the bold. 


Tue Prince's Park, Livenroor.—The pri 3 i 
C ARE, — prizes offered for the best designs 
for terraces in the Prince's Park have been awarded as follows ;—For tere 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[SEPTEMBER 


races A and B, to Mr. Henry Currey, of London; for tertaco D, to Mr. W. 
Papworth, of London. The clevations for terraces A and B are very beauti- 
ful. Mr. Currey was a pupil of Mr. Decimus Burton. We understand that 
two of the designs for terrace D were considered of equal merit; on this 
being declared, Mr. Hornblow er, of Liverpool, who had sent in one of those 
designs, handsomely withdrew from the competition, he being in the office of 
one of the judges. 


LIST OF NEW PATENTS. 
(Fram Messrs. Robertson's List.) 


GRANTEO IN ENGLAND FROM JULY 31 To AUGUST 25, 1843. 
Six Months allowed for Enrolment, unless otherwise expressed. 


William Davey, of Bath, slate merchant, for “ improvements in covering 
the ridges and hips of roofs of buildings with slate and other materials. — 
Sealed July 31. 

Charlton James Wollaston, of Welling, in the county of Kent, gentleman, 
for “ improvements in machinery for cutting marble and stone.” —August 1. 

Peter Borrie, of Prince's-square, St. George's in the East, engineer, and 
Mayer Henry, of Crutched Friars, merchant, for “ improvements in sleame 
engine boilers and propelling machinery.”’—August 3. 

Frederic Stainer, of llyndburn Cottage, Laneaster, Turkey red dyer, for 
“ a new manufacture of a certain colouring matter, commonly called garan- 
cine.” (A eommunication.)—August 8. 

James llome, of Regeut's Park, esquire, for “ improvements in the manu. 
J'acture of horse-shoes.”—August 8. 

Charles Bourjot, of Coleman-street, London, merchant, for “improvements 
in apperatus for obtaining the profite of various forms ar figures.” (A com- 
munication.)—August 8. 

Richard Arcbibald Brooman, of 166, Fleet-strect, London, gentleman, for 
* the manufacture of paper, cordage, matting, and other textile fabrics, from 
certain vegetable matters not teretafore made use of for that purpose, as also 
Sor the applicotion of the said materials to the stuffing of cushions and matl- 
tresses,"— August 10. 

John Wood, of Parkfield, Chester, merehant, for “ improvements in ma- 
ehinery or apparatus for affording additionat er artificial buoyaney to sea- 
going and other vessels, or for lessening their draught of water, and which 
said improvemenls are also applicable £o raising vessels or other heavy bodies, 
ond for securing or supporting the same,"— August 14. 

Archibald llorn, of Aldersgate-street, zinc worker, for “improvements in 
the construction of shutters for windows, and other purposes.”—Angust 15. 

George Bennetts, of Gunnis Lake, Cornwall, civil engineer, '* for improve- 
ments in steam-engines and boilers, and in generating steam,"——~ August 15. 

Thomas Young, of Queeu-street, merchant, for ** improvements in obfain- 
ing power.” —August 15. 

James Brown, of High-street-place, Stepney, engineer, for “ impravements 
in tackle and apparatus for working and using chain cables in ships and 
otherwise, and also improvements in the tillers of rudders of. ships and other 
vesscls."— August 16. 

Frederick Lipscombe, of Unirersity-street, geatleman, for “ an hydra- 
static engine, paris whereof are applicable as improvements to other engines 
and other purposes, and alsa improvements in railway carriages. —August 
17. 

John Collard Drake, of Elm-tree-road, Saint John's-wood, land surveyor, 
for ** improvements in lining walls of houses?’ —Angust 22. 

Mark Freeman, of Sutton, gentleman, for “ improvements in card cases."— 
August 22. 

Gaspare Conti, of Shcrard-street, Golden-square, gentleman, for “ im- 
provements in hydraulic machinery, to be applied as a motive power." — 
August 22. 

William Fletcher, of Moreton House, Buckingham, clerk, for “ improve- 
ments for the purpose of securing corks, or substitutes for corks, in the 
mouths of bottles, or vessels of the nature of bottles, whether made of pot- 
tery, or of pottery of the kind called stone were, or of glass," — August 24. 

Alexander Connison, of Evcritt-street, Drunawick-square, enginecr, for 
“ improvements in steam-engines.—August 24.—Dated March 3. 

N.B.—This patent being opposed by caveat, lodged at the great seal office, 
was not sealed till the 24th of Angust, but bears date the 3d Mareh last, the 
day the patent would have been sealed if the same had not been opposed, by 
order of the Lord Chancellor. 

William Wilson, John Hudbolme Browarigg, John Cockerell, and Sir 
George Gerard de Hochepied Larpent, Bart., all of Belmont, in the Wands- . 
worth-road, patent cocoa-nut candle and oil manufacturers, assignees of a 
patent granted by his late Majesty King George the Fourth, unto James 
Soames, jun., of Wheeler-street, Spitalfields, for **« new preparation or 
manufacture of a certain material produced from a vegetable substance, and 
the application thereof to ihe purposes af affording tight, ond other uses.” =— 
For the term of three years from the 9th day of September next, the expira- 
tioo of the original grant.—Ang. 24. 

Bryan Corcoran, of Mark-lane, in the city of Loudon, merchant, for * ime 
pravements in the grinding of wheat and other substances,—(A communica. 
tion.)—Aug, 25, 
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ST. GEORGE’S HALL AND THE ASSIZE COURTS, LIVERPOOL, 
H. LONSDALE ELMES, Architect. 


(With an Engraving, see Plate XII.) 


AA Assize Courts. 


G St. George’s Hall. 


“LOMUVNAVH MIN 


Block Plan of Situation. 


No, 73, Vor, Vi,—Octoper, 1843, 45 
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Ir affords us much pleasure to be able to furnish our readers, through 
the kindness of the talented architect Mr. H. Lonsdale Elmes, with a 
copper-plate engraving of the principal facade of St. George’s Hall, 
Liverpool, now in course of erection, and which, when finished, will 
justly be the pride of Liverpool; and from what we have seen of the 
designs of the interior, we can safely say that it will stand pre-emi- 
nently as one of the most noble buildings of this country. It is a 
pleasure to find, which we desire to see more general, that the Com- 
mittee very ably support Mr. Elmes in his designs, and do not attempt 
to mar tlie general effect on the score of penury or false economy. 

The judicious appropriation of the spaces with the recesses be- 
tween the pilasters, for figures and bas-relicvo is excellent; it will 
afford the Liverpool people an opportunity to display their patriotism 
by erecting statues with appropriate tablets below, in commemo- 
ration of men who have devoted their talents to the extension of the 
arts and sciences, to commerce and manufactures, sncli as Watt, Davy, 
Dalton, Brindley, Woolfe, Arkwright, Stephenson, &c. 

The general dimensions of the building, with some very appropriate 
remarks, have already appeared in the “ Companion to the Almanac " 
for 1842, of these, and the wood engravings, we shall avail ourselves, 
with some addition and correctiou; the wood engravings, although not 
strictly correct in all their details, are sufficiently so to show the 
general character of the building and its situation. 

Ir was originally intended that the * Hall" and the Courts” 
should form two separate structures; and ground for the purpose 
having been given hy the corporation in the spring of 1839, pre- 
minms were offered for designs for the first-mentioned and shortly 
afterwards for the other building; and in both competitions (the first 
of 75, the second of 86 candidates) the first preminm (250 and 300 
guineas respectively) was awarded to Mr. H. Lonsdale Elmes, whose 
design for the * Hall? presented a Grecian lonic colonnade, while 
that for the Assize Courts showed a Grecian Doric fagade, consisting 
of a central portico and lateral colonnades iminediately connected 
with it. According to the instructions first given, St. George’s Hall 
was to have been on the site near T in the annexed block plan of 
the situation, while the courts would have been as at present, so that 
the two buildings would have stood at right angles to each other, the 
“Hall” with its principal front facing the south, the facade of the 
courts being to the east, and opposite that of the railway terminus, 
which is also shown in the plan. This arrangement was, however, 
subsequently abandoned, as St. George's Hall must have been overs 
lapped by the other atits western extremity, it being impossible to set 
back the latter so as to clear the facade of the hall, and allow the 
whole of it to be seen in a front direction. As the successful compe- 
titor for both buildings, Mr. Elmes was accordingly instructed to re- 
model his plans, when it was finally determined to unite the two into 
a single pile, and, so altered, his design was finally approved by the 
Town Council (May, 1841), and the foundations shortly after com- 
menced. The following perspective sketch will serve to show the 
general style and composition of the design. The order now adopted 
is Corinthian, continued thronghout, and arranged so as to produce a 
very rich polystyle composition, possessing more than an ordinary de- 
gree of variety and contrast. In order to make up for the unfavour- 
able impression attending the minnteness of the scale of the drawing, 
it must be borne in mind that the eastern facade, or the longer side of 
the building, is 420 feet, or only 35 less than that of the National 
Gallery, and much loftier, the columns being 45 feet high and 4 feet 
7 inches in diameter. The south front, which owing to the great fall 
of the ground at the end of the site (about I6 feet), has the appear- 
ance of being raised upon a terrace, and thereby acquires both addi- 
tional dignity and picturesque effect, consists chiefly of an octastyle 
diprostyle portico, recessed within so as to make its entire depth 
28 feet. The columns are raised upon a stylobate I0 feet high, and 
continued along tbe other fronts, and the height from the ground-line 
to the apex of the pediment is 95 feet, which is only 6 or 7 less than 
that of the dome of the National Gallery. This front alone would 
constitute an imposing piece of architecture—and is upon a scale 
greatly surpassing anything of the kind yet erected in the metropolis 
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—yet it appears little more than a subordinate portion of the whole 
when eumpared with the eastern façade. Independently of its beau- 
ties of design, this latter has tbe merit of clearly expressing the 
general internal arrangement of the plan: the advanced or mono- 
prostyle colonnade in the centre is 200 feet in length, and, being re- 
cessed, forms within an ample sheltered ambnlatory 26 feet in depth; 
this corresponds with St. George's Hall, which comes in between the 
two Assize Courts, and defines itself externally in the composition, 
by being carried up higher than the rest. This division of the front 
consists of I5 intercolumns, and the one on either side of it of 5 
more. The architect has placed here square pillars, between which 
an ornamental screen is carried up below, while the upper part of 
their shafts are insulated; thus a double contrast is produced, first 
between the columns and the square pillars, next in respect to the 
closed and open spaces between the latter. The north front presents 
a projecting hemicycle in which the order is continued in attached 
columns; thus, while that part is so far in keeping with the rest, a 
very agreeable variety is produced, and the view of the building from 
the north-east differs considerably from that from the south-east, given 
in our cut. Whether contemplated or not, one advantage resulting 
from the north end of the building being brought out semicircularly 
is, that that projecting part will catch the sun much earlier than it 
would else strike upon a front so unfavourably placed as to aspect. 
This portion of the plan will form a concert-room to which there will 
be a separate entrance, and it makes the entire extent from north to 
south, including the steps leading up to the south portico, 500 feet. 
Taking into acconnt its unusual altitude, this structure will in point of 
magnitude alone have very few rivals in the kingdom ; and how far it 
will have any for beauty and magnificence as an example of modern 
Grecian architecture, we will leave our readers to judge. 

As regards the interior, we shall at present content ourselves with 
merely pointing ont its principal divisions and their intended pur- 
poses. St. George's Hall (indicated in the plan by the letter G), 
measuring 169 by 75 feet, and $5 high, will be further extended along 
the upper part of its sides by a series of recesses 13 feet deep, ap- 
parently obtained out of the thickness of the walls, but in reality 
coming over the corridors which surround this part of the interior, 
and both separate it from, and connect it with, the two Law Courts 
AA. On the west side of the hall the light will be admitted laterally 
through windows within those recesses, and on the opposite one 
through small domes, one in each recess. During the assizes this 
spacious hall will be opened to the public as the approach to buth the 
courts. At other times it will be appropriated, at the discretion of 
the council, to public ur private meetings. The two courts, which 
are lighted from above, are similar in size, viz., 60 by 50 feet, and 45 
high; and the concert-room at the north end of the building is 75 feet 
from east to west, and of the same extent in the other direction, 
measured through the spacious hemicycle on its north side. The 
other principal apartments and their dimensions are as follows :— 


ft. ft. ft. 


Vice-Chancellor’s Court 50 59 25 by 29 I8 high 
Sheriffs’ Jury Court... is an PAY py PBS 1S; 
Grand-Jury Room T m a 4005023 BEA pe) 
North Entrance Hall .. v zu 41405952 30 ,, 
South ditto ad 53 55 4075925 I. y 
Barristers’ Library a8 ao as 430 875 1S 


The whole of the building will be thoroughly ventilated under the 
joint direction of Dr. Reid and the architect, and in such manner that 
tbe whole power of the apparatus may be directed to any one or more 
of the apartments according as circumstances may require. 

The building will be entirely faced with stone from Stanciiffe 
Quarry, Darley Dale, near Matlock, Derbyshire, one of the specimeus 
recommended by the Parliamentary Commission for tbe new Houses 
of Parliament. It cao be obtained in very large blocks, which is an 
advantage for this style of architecture. Although the columns are 
13 ft. from centre to centre, the architraves will be in one length. 
The great hall is to be vaulted with a semicylindrical vault of solid 
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brickwork, over a span of 75feet, and sprivging at a height from the j 


foundations of 73 feet, the crown of the arch being 110 ft. from the 
same. It is proposed to extend this permanent mode of construction 
to the two courts adjoining, which, if executed, will present a grand 
vista of vaulted ceilings upwards of 300 feet in length. From this 
we may hape that the architectural character of the exterior will be 
fully maintained in the interior. 

The building is now rapidly advancing, and is earried up as high as 
the bases of the columns, and the contractor has undertaken to com- 
plete the exterior in 1945. The estimated expense, exclusive of 
ornamental fittings and finishings, is £125,000, of which sum the 
foundations and basement story have cost nearly £12,000. 


CANDIDUS'S NOTE-BOOK. 
FASCICULUS LHI. 
** [ must have liberty 


Withal, as large a charter as the winds, 
x P 3 
To blow cn whom I please. 


|. The group of three houses or mansions which are now erecting 
ju Grosvenor Place, on the site of what was the Lock Hospital, al- 
tbough intended to be a superior specimen of the Italian palazzo style, 
à la Barry, with microstylar lonic windows to the principal floor, as 
in the Reform Club-house, is very unsatisfactory, owing to the nar- 
rawness of the piers between the windows, which certainly do not 
allow space suflicient for such extended dressings to the windows as 
are here applied. Tbe consequence is, the fronts look too much 
overdone in that respect, the parts being so much crowded together, 
as to lose their value; and the effect cannot, perhaps, be better 
described than that of a tasteful style treated without taste—which, 
odd as it may seem to a great many, is by no means an uncommon 
thing. 

Apropos of architectural taste, it seems to be migrating eastward 
and eityward. There is a new stone-fronted building—as yet unap- 
propriated—just by the church in Lothbury, and facing the Bank, 
which, though but of inoderate size, being only four windows in 
breadth, is not a little remarkable for general elegance of character, 
and for careful finish of detail. This charming litile specimen of the 
Italian palazzo style, would be an ornament even to Pall-Mall, for 
except, perhaps, just there, it has not a rival at that end of the town 
for refined simplicity and gracefulness. 1t deserves to be noted, also, 
that though the return on the west side faces a mere alley, the archi- 
tecture is carried ou there consistently with the front. 

The new Brighton terminus, with its campanile, near London 
Bridge, will also, in point of design, be a more than ordinarily taste- 
ful specimen of Italian. The bold rustication of the quoius contribute 
in no small degree to the expression and finish of the principal build- 
ing, more especially as it is not confined to the external angles of the 
facade, but is repeated at those of the slightly projecting breaks, at 
the ends, in each of which is a door below and a window above ; and 
in the intermediate part there are three windows on a floor. 

IL. There is, just now, an excessive deal of cant afloat abuut the 
moral influence of the fine arts, just as if the fine arts were not worth 
cultivating for their own sake, without any hypocritical pretence. 
Fudge! Talk of the moral influence of waltzing, or of the ballet as 
viewed from the pit at the Opera! I sliould like to know, if any one 
could explain it, what lias been the amount of moral influence for good 
of all the fine arts, drama and literature included, in the civilized 
stages of'sacicty. Was the court of Leo. X remarkable fur its correct 
morality? Was the “divine” Rapliael himself a bright exemplar of 
moral purity? Only consider how many Madonuas lave been painted 
from ladies who liad qualified themselves for turning Magdalens. If, 
on the one liaud, art has mainly served ta perpetnate the puerilities 
of pagan mythology, so, on the other, it has kept alive the puerilities 
of papistical superstition. To us, tlierefore, who can sympathise 
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neither with the one nor the other, it can have little value than what 
it derives from its mere æsthetie influence. All the rest is but mock- 
ery and delusion, carried on by gullibility on the one side, and hum- 
bug on the other. 1f art has no intrinsie worth in itself, and deserves 
to be encouraged chiefly as a means, not as an end, let us be honestly 
told so; and let us have donc with eant and make-believe, and with 
all that frothy fummery with which penny-a-liners deseant on art for 
the nonce in newspapers. 

lil. To what purpose do we take such pains to collect architectural 
and similar speeimens of ancient art; or why sliould there be such 
a prodigious cackling on any thing of the kind, no matter how worth- 
less it may be in itself, being brought to light, when some of the finest 
studies of the kind are neglected as soon as they come into our pos- 
session, without being turned to account in any way whatever? The ex- 
amples, of ancient or antique eolumns and other architectural ornaments, 
to be met with either in museums or inserted in Italian buildings of 
later date, are almost infinite, both as to number and variety, yet who ever 
eondescends to derive a hint from them? There are some fine things 
of the kind in the British Museum;—whieh of our architects has taken 
a lesson from them for any thing he has himself done? Of nearly all 
our modern buildings in the Grecian and Roman style, the detail looks 
as if it had been supplied from some “furnishing warehouse ” for the 
purpose, where it is kept ready made. Itis justthe same with coe 
lumns and entablatures, and it frequently looks as if they had been 
bought at different shops, or were very ill-matched. Hence it is little 
to be wondered at if, so mechanically treated and with such weari- 
some sameness, those styles have greatly fallen in public esteem 
within the last few years. Notwithstanding that we know that even 
the best preserved examples of Grecian architecture are reduced to 
little more than the skeletons of what they originally were, quite dis- 
mantled and shorn of their splendour, and seen, some of them, in all 
but total eclipse, we content ourselves with copying their remains, 
without attempting to supply those beauties which are no longer to 
be traced in the faded originals. Perhaps were we to set about 
making trial of it, we should find that a very great deal might be 
done with painted glass, even in the Grecian or Roman style. It is 
not to be supposed that any Pecksniff could discover how it ought to 
be done; neither could it be done by a.lojting Gothic patterns and 
Gothic character; yet it might be made to have a sulliciently ex- 
pressive cliaraeter of its own, by being introduced as a species of 
iransparent mosaic. In sucli case the apertures ought, perhaps, to be 
double glazed, so that the painted window would show itself only as 
à mere panel or compartment on tlie face of the wall, decorated after 
such fashion—which would, to a certain degree, be a substitute for 
other polychromy, or eise a suitable accompaniment to it,—But it 
would be a most seandulous innovation. 

IV. Much of our modern Anglo-Grecian architecture is chiefly re- 
markable for extreme sulkiness of look; this, however, may be a merit, 
for it may be strongly characteristic of our unfortunate climate. And 
though the sun does really shine now and thea in this country, per- 
haps about half-a dozen days in the course of the year, its brightest 
beams cannot dispel the gloom ani sulkiness of some of our ultras 
elassical buildings. We have amoug us, more especially, 


“ Him, the great master of the sulky style,” 


whose buildings have one and all a strange Mawworm physiognomy, 
no matter whether it be intended for Greciau or for Gothic. 

V. At present, the new Conservative Club-house in St. James’ Street 
does not promise to be very much better than the one in Pall Mall, 
either as to composition or style; or to be treated with particular 
gusto. It might have been thought that, coming after such an example 
as the Refurm Clab House, a certain spirit of rivalry would have sti- 
mulated the members of the Conservative to take care this second 
time that their building should, if possible, take precedence of the Re- 
form in publie opinion, as a finished work of architecture; yet the new 
Conservative certainly does not challenge comparison with the other, 
for the architect seems to have most carefully avoided whatever might 
look like horiowing an idea from Mr, Barry ; though he might, allowably 
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euaugli, have taken a lesson from him iu regard to general refinement 
of taste. As yet the building is not carried up higher than the top of 
the ground floor: neither is that portion finished, still enough inay be 
made ont to convince ns that whatever may be the care with the upper 
part of the facade, there will be very little beauty below. In fact, the 
ground floor is not only plain, but rather bald in style, consequently, if 
inuch richness be affected elsewhere, there can be but very little gene- 
ral harmony of character. Although the principal floor of a building 
requires a higher degree of deeoration than the one below it, it does 
not follow that the last is to have scarcely any, or that what there is 
may be treated as of no importance; on the contrary, well studied and 
careful detail are there more especially called for, as being in such 
situation so much more distinctly seen—in fact the only parts that arc 
seen by those passing along on the same side of the way, lor in order 
to have a proper view of the whole of a front and its upper part, it is 
necessary to look at it from the opposite side of the street. Another 
reason for paying particular attention to finish in those parts of a 
building which are nearest to the eye, is that it will be taken for 
granted that equal care of execution has been bestowed throughout, 
though the ornaments and details at a distance from the eye may be 
less highly wrought up—however richer and more ornamental they 
may bein point of design. All this is, of course, to be taken grano 
salis, because circumstances must decide when and to what extent it 
is desirable to treat the ground-floor or lower portion of a building as 
an important part of a composition. 

In the case of the new “Conservative,” such mode might very well 
have been adopted, for now, the lower part of the front will be at 
least very tame, if not decidedly poor, in charaeter, yet at the same 
time the reverse of sober as to design, for at eaeh end of front is a 
sort of loggia or recess between two Italian Dorie eolumns, placed 
exeessively wide apart; and one of these recesses, viz., that at the 
north end, has a second smaller recess within it, also between two 
columns, and containing the entrance door; while the south one en- 
closes a bay-window, which is segmental on its plan. Owing to the 
prodigious interval between the columns, these /oggias, or whatever 
else they may be called, have the appearance of being square gaps, 
and that, too, precisely when there ought to have been a decided ex- 
pression of strength aud solidity. In one respect, the buildiug mani- 
fests neither originality nor improvement, having mean horizontal stripes 
after the ordinary fashion of those on the parlour floor fronts of 
suburban “speculation” houses, without even mouldings of any kind 
being substituted for iusticatior. To be sure, this is only matter of 
taste, but it would be well were such taste wholly exploded, or at any 
rate abandoned to speculation builders. One vast comfort is, that the 
façade of the British Museum will make ample amends for all other 
mishaps—for all our blunderings and all our failures—our National 
Galleries, Buckingham Palaces, Nelsoniau Monuments, and all the 
rest of the tribe. 


THE EPISCOPAL CEMETERY CHAPEL, WISBEACH. 


Oxe prevalent foible uf the age is Fussiness, a sort of bustling, 
fidgetty, over-acted parade, mixed up witha good deal of maudlin 
cajolery, manifested ridiculously, and sometimes still more offensively, 
so that what ought to be works of charity and sober-minded piety, 
frequently appear, in the eyes of the sobereminded, to be aets of 
simpering self-laudation, ostentatious display, and almost of self 
worship. Charity, now-a-days—at least fashionable eharity, cannot 
put its hands into its pocket, without a flourish of trumpets amoune- 
ing to all the world its own prodigions goodness. A very remarkable 
instance of the kind occurred at Wisbeach, in August last, when that 
place presented the spectacle of a general carnival, for about a week, 
and kept up with great gairty aud eirousing, there being a fancy 
bazaar, ball, concert, picture-eshibition, and, most strange to say, a 
“granul display ” of fire-works, also, un the oceasion of laying the first 
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stone of a small cemetery chapel! We had hoped that “ laney 
bazaars” and all such equivoeal—or, we miglit say, farcical—doings 
in the aid of charitable or religions purposes, had gone out of fashion, 
at least were greatly on the decline; for we eaunot help looking with 
great suspicion on the charity whieh requires to have the bait of 
amusement and excitement thrown ont tu it. To make a trading 
speculation of what professes to be a work either of benevoleuce or 
publie spirit, to resort to such a mode of raising funds as was adopted 
at Wisheach, is, ta say the least of it, in particularly bad taste, a suc- 
cession of festivities and holiday rejoicings being altegether out of 
character with the actual occasion, which would have been more ap- 
propriately celebrated by a masque vf the “Dance of Death,” than by 
feasting and fireworks. Besides being altogether unsuitable in them- 
selves, the “ performances” got up for the occasion were upon a scale 
so wholly out of proportion to it, that it was an afluir of a mountain 
bringing forth a mouse. Were the edifice that has been commenced 
at Wisbeach intended to be such a pile of Gothic architecture as 
Cologne cathedral, there would have been an excuse fur the extraor- 
dinary rejoieings which attended the ceremony of laying the first stone ; 
but as its internal dimensions will not exceed 30 feet by 16, somewhat 
less than these of a not particularly large dining-room, the fass made 
by the good people of Wisbeach does partake somewhat of faree. 
What was expended one way or other without any advantage all at 
to the funds for the building, must have amounted to a sum that would 
nearly have defrayed its total cost without further eontributions. The 
fireworks alone, as we are informed hy the Cambridge Advertiser, 
which has minutely chronicled all the “ small beer” of this mighty af- 
fair, cost the “worthy vicar” not less than 40 pounds; and as the same 
gentleman kept open house during the week, with banquetting parties 
of “distinguished guests” to the number of sixty in one day, and a 
hundred-and-thirty another, he would hardly have been a loser, had 
he erected the chapel at his own sole expense, and thereby have 
secured to himself some more permanent fame than his “ pyrotechnic 
treat” is likely to obtain for him. Perhaps this last, by the bye, was 
not altogether so inconsistent as it at first appears, for it may have 
been intended as a sort of pyrolechnic sermon, symbolizing the brevity 
of human life, the transitoriness of all worldly splendours, glaring for 


| a brief mement in dazzling radiance, and then bursting and vanishing 


altogether into extinetion and darkness; thereby serving as a most 
impressive memento-mori! 

As mere amusements, those at Wisheach were innocent enough iu 
themselves, but were rendered unbecoming, by being altogether at 
variance with the occasion, which was made to serve as a pretext for 
them. They may also be taken as one streng manifestation of that 
strange spirit now rife in society, which seizes on every opportunity 
as one for indulging a passion for heated exeitement and mountebank 
display, whether it be that of Father-Matthewism, or Puseyism, or 
Newmania, or any other mania of the day. Still, we certainly should 
not have bestowed any notice on the doings at Wisbcaeh, or at most 
should have pointed to them only as a caricature of the idle and non- 
sensical “ceremony of laying the first stone” of a building, as it is 
called, were it not that there is something else connected with the 
building itself of more immediate interest to our readers. 

Notwithstanding that the chapel itself will be a mere miniature 
fabric, two gentlemen are employed upon it in the eapacity of de- 
signer and architect —not a Wisbeaeh Pecksniff and Pinch, but persons 
of some note in the architectural world, viz. Professor Willis and Mr. 
Basevi, the first of whom has furnished the design, while the other 
merely acts as clerk of the works. Such application of the principle 
of division of labour aud combination of talent, may in certain cases 
be proper and advantageous enongh—for instance, in such an exten- 
sive and eomplieated pile as either Windsor Castle, or the “ Palace 
of Westminster? : but in that of so very small a building there was 
no occasion for it —uone at least for formally avowing it. The design 
being his, Professor Willis might have been allowed to pass as its 
architect, for it would have been takeu for granted that he was not 
the operative one, but had professional assistance of some sort or 
other. As fur, indeed, as he is concerned, the circumstance of another 
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name being mentioned, is not surprizing ; but it is somewhat siugular 
that the architect of the Fitzwilliam Museum should have consented— 
not to lend his name to the Professor, but to allow it to be formally 
made known that he acts in such subordinate capacity on so trifling 
an occasion. It certainly amounts to a formal acknowledgment on 
his part that there would be nothing objectionable in occasionally 
deviating from the present system, and applying to amateur archi- 
tects for designs, and trusting to them for all matters of imagination 
and taste, a professional man being employed merely ta execute the 
ideas of the other. That such course would be wholly preposterous 
and unwise, we do not say; on the contrary, we are of opinion that 
had there been some “ Professor Willis" to many of our public build- 
ings, they would have been far more satisfactory, in point of design, 
than they now are—perhaps the British Museum among others. It 
might, therefore, be not altogether amiss, were professional men occa» 
sionally to consult non-professional opinion and taste. 

In the case of the Wisbeach Chapel, these are considerations which 
give it more importance than it might have else had in itself, because 
ilie course which has been adopted seems to emanate from the Camden 
Society, and the authority they assume and would fain establish for 
themselves in all matters of “cclestology—even to the extent of pe- 
dantical, busybody interference, and dictation. We may be mistaken, 
but it does look in some degree as if Mr. Basevi has lent himself, 
perlaps unsuspectingly, to the views of the Camdenists, in the hope 
of securing their patronage; and what he has duue may now be set 
up as a precedent by which others are to be noosed. If the pro- 
fession once allow that Society to get upon their shoulders, they 
will find them quite as difficult to shake off again, as Sindbad did the 
accursed old man who fastened himself upon his. In regard to en- 
couraging greater attention to the proprieties of cburch architecture» 
the Camdenists may do some good, but they are by far too bigotted 
and intolerant—Trigid precisians, denouncing without mercy whatever 
does not exactly square with their fanciful, yet starched and straight- 
laced code of eccleslological statutes. They appear sadly averse to 
recognizing as lawful any other style or mode of treating it, than such 
as are by them privileged: every thing else they repudiate as par- 
taking not only of architectural, but almost of religious heresy. 

As to Professor Willis, he bas distinguished himself as an able and 
intelligent architectural antiquary, notwithstanding that Mr. Gwilt has 
not thought his “ Remarks on the architecture of the Middle Ages,” 
worthy of being enumerated along with other publications of that 
class; but of the Professor's skill or taste in design we are unable to 
form an opinion, for the wood-cut of the Wisbeach Chapel, given in 
the Cambridge Advertiser, is so miserably drawn, that no reliance 
can be placed upon it. Making the utmost allowance, however, for 
that, the design itself looks very queer, and as if it greatly needed 
touching up by Mr. Basevi, unless together with bad drawing positive 
mistakes have been committed. 


OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE. 


By Henry FurroN, M.D. 
No. 1 


IN the present era of improvement and invention, the science of 
architecture is least improved and least understood. I have conversed 
with many persons well conversant with all the other branches of art, 
who on the introduction of the subject, have met it with “Oh, I 
know nothing of architecture’ 1 have met architects, who acknow- 
ledged they had no professional library ; and I believe they felt this 
as no loss, for they seemed to consider any drawing tastefully got up, 
and calculated to catch the eye of their employers, quite good enough: 
in short, want of knowledge in the employer, begets carelessness in 
the employed. Feeling this strongly, t ventured in [S42 to deliver a 
public lecture ? on the subject, to which the architects of Dublin were 


+ See lecture in Journal, Vol. V., p. 78 . 
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invited; but they met in conclave, uud decided not to countenance the 
attempt ol a mere amateur, or even to permit their pupils to attend, 
alleging that it was quite improper for a physician to attempt giving 
a lecture on architecture. The intention of delivering a course of 
lectures was announced. Why has it been given up? It was de- 
elared publicly that “the highest in rank in Italy were not ashained 
of being professors of an art which Vitruvius taught and Palladio 
adurned.” Are the architects of Dublin now ashamed of Vitruvius 
and Palladio ? 

Unless we look for somethirg better than the works of either Pal- 
ladio or Vitruvius, the science of architecture will profit but little ; 
and as contrasted with the taste displayed in the Parthenon, the Pan- 
theon of Agrippa, or the Minster at York, should only be considered 
asa mere trade in building, and not as one of the fine arts : and its 
professors, instead of rauking with painters and sculptors, should be 
classed with decoraturs and wax-work wig-block makers. 

Tt is to be regretted that traces of this Palladio mania are to be 
found iu too many of our edifices in London. If Palladio had not 
adorned his buildings with coupled columns, would we have had them 
in the exterior of St. Paul’s? If Palladio had not placed portico over 
portico, would Sir C. Wren have left us—not us, but feathered bipeds 
—an aerial entrance facing Ludgate Hill? If Palladio had not 
misplaced pediments, calculated only for the terminus of a gable end, 
over his windows, would we have them, botli acute and obtuse, stuck 
in every possible variety, over those of tlie banquetting hall, and five 
hundred other halls and houses in London? If Palladio had not re- 
velled in rustic quoins and rustic fronts, would we have had these re- 
ceptacles of dirt and dust meet our eye so often in our streets? If 
Palladio had not crowned his cornices with balustrades, would we 
have had these caricatures of columns entering into composition called 
Grecian? If Palladio had not broken up all his buildings and all his 
corniees, destroying all repose, all dignity, all simplicity, would our 
own buildings of the present day have presented us with so many 
examples of the want of dignity, unity, and simplicity? But we shall 
not swell this catalogue of Palladian beauties, but proceed to state 
the grounds of objection to them. 

Corporal Trim's illustration of the disadvantage of placing too 
many sentinels on one post, may serve us as to the first, as no architect 
that loved his columns would cruwd too many of them together; and 
further, no employer who loved his purse, would consent to it. One 
column, well proportioned to the superincumbent weight, is better 
than two slight ones, and two well proportioned colunms are in excess, 
where one would suffice. It is true the ancients slightly contracted 
the distance between the columns at the angles of the buildings, but 
the coupled columns are a caricature of this, when the eye should 
have uniformity instead of variety. 

Seeondly, a portico should be an entrance to a building; and if so, 
how can the one pair portico of St. Paul’s be so considered, unless for 
a set down from an aerial machine? but it will be time enough to 
provide for such contingencies when the plans for the machine itself 
shall be matured, and in the meantime, let us recollect the point of 
view in which columns should appear, and not violate good taste by 
placing them too high, either on stilts, or by making one row of co- 
lumns and its architrave support another set and accessories. 

Thirdly, a pediment is a true and legitimate termination, crowning 
the gable of a building in its entire extent ; and according to the laws 
of fashion, a hat is a proper crown for a man’s bead: but it by no 
means follows that a hat is a suitable ornament (however diminished) 
for his shoulder, his eye-brow, or his upper lip: neither should the 
hat be of such dimensions as only to caver the centre third of the 
caput. But that great authority, Palladio, turned these window pedi- 
ments to more account than his followers now do, for he placed a 
colossal figure in a half-slidiug, half-reclining, though perilous posture, 
on each side, like two sentinels on one post. Improve on this, 1 be- 
seech you, ye Palladians, and place one figure astride your door and 
window pediments, and turn them forthwith into hobby horses. tf 
Mr. Barry had left out of the design far the Reform Club House those 
miserable window pediments and the rustic quoins, that building 
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would have added to his fame. If these pediments were to serve 
any useful purpose, they ought to have been placed over every wiu- 
dow, and not those of the first floor alone; and if intended only for 
ornament, (?) all should have been thus ornamented. As representa- 
tions of military cocked hats, they might have been selected by the 
more warlike clubs; but mere civilians have no right to such em- 
blems. 

Fourthly, besides rustic quoins and rustic fronts, we have the thing 
carried out still further; I da not know what name it rejoices in, but 
it may be seen on Burlington House and the Town Hall at Birming- 
ham: this is intended, no doubt, to give us some idea of rocks. I do 
not know that Palladio is accountable for this latter; I rather believe 
it had its origin in the times of cutting yew trees into figures of things 
animate and inanimate. It may be very proper that a house should 
be built on a rock, but that a tree should represent a man, or a house 
a rock, is not so evident: the exterior of an edifice should represent 
one whole, not made up with a show of patches, but as a composition, 
stable and secure, concealing, not thus exposing, the smallness of the 
materials, by the introduction of rustic work, either as quoius or 
fronts. As receptacles of dirt and moisture, such work is unsuited to 
our climate, and can only be of use to the builder by swelling bis bill 
of charges. 

Fifthly, it is difficult to say why modern architects crown their core 
pices in almost every instance with balustrades. Surely the advocates 
of this practice do not think—if indeed they think at all about the 
matter, that a pigmy column can harmonize in a composition with 
columns of due proportion, or that a cornice is at all ornamented by 
this tasteless expenditure; but in truth the necessity for balusters, 
ean only occur when the cornice itself is meagre, and dees not sufli- 
ciently mask the roof. 

Sixthly, broken lines and cornices are the most glaring faults of 
modern architecture. The only defence of the practice which I have 
heard given is, that it relieves the eye! Relieves the eye from what è? 
The eve can take ina straight line easier than a broken one. When 
an officer wishes to show off his regiment to advantage, does he nat 
dress his tne? F wish our would-be Grecian architects would observe 
the same rule in dressing theirs. In order to observe the contrast 
between broken and unbroken lines, let us take a model uf the Par- 
thenon, and break up its cornices, &c., according to modern practice, 
aud then look at the result. No—in the Greek style, and all those 
which attempt to approach it, simplicity must exist where dignity is 
desired, and this simplicity is not inconsistent with the highest state 
of finish, and with ornament, so rich, as to be beyond our ability to 
produce any thing similar, as far instance, the marbles of tlie Parthe- 
non; but all ornaments should, as they did, harmonize with the edi- 
fice. 

I believe I have seen all the urban edifices of Palladio; as to the 
suburban, I did nat see many of them, nor did I think they were worth 
going out of the way to see, as I could not observe a single beanty in 
any of those | did see. Did Palladio draw on those works of the 
ancients, which he measured and delineated? Oh, yes, he did, just 
as Sir Fret'ul Plaigery, took the worst parts of the works of others; 
and yet these appropriations, when glaced beside his own productions, 
seemed like patches of silk embroidery on a fleecy-hosiery ground] 

As inthe lecture before referred to, most of the public buildings 
in Dublin are criticised (but not more severely than they deserve) T 
would wish to do justice to one erection made since the delivery of 
the lecture. And in truth, the breast wall carrying out the impruve- 
ments in Nassau Street in that city, is every thing that could be de- 
sired, and although of humble pretensions, yet calculated to give more 
pleasure than a view of auy of our ornate buildings. A plain straight 
breast wall (1390 feet in length) of well-tooled granite surmounted 
with a plain and soitable moulded coping on which the rail is placed. 
No breaks, no rustics, nothing in the cant of false taste to relieve the 
eye: no. the eye needs it not, for all is repose and harmony. t wish 
I could say as much of the railing, bnt. perhaps it would be too wuch 

to expect perfection in it also, and as a contrast it is broken up by 
the heads of 48 trumpery pilasters, on which the arins of the College 
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are introduced 9f, and the name of the iron founder 47 times. From 
its locality we may say that this ostentatious display of the name of 
the man of iron, is the foundation of the bad taste of the superstruc- 
ture. Ifthe railing and the ornate stable at the east end of the screen 
corresponded with the chasteness and simplicity which characterise the 
breast wall, the entire might be hailed as the harbinger of improved 
taste. 

Mr. Gwilt, who admircs Palladio more than I do, will doubtless ery 
havoc, and let slip his pen against the attempt of a mere amateur to 
write on these subjects; but I am ready to stund up fur my order, and 
ask who designed York, and the many other Gothic cathedrals of the 
same class and date? were they professional architects or mere ama- 
teurs? Was William of Wykeham an architect? and yet have pro- 
fessional architects since the age of the Parthenon and the Panthean, 
produced any thing to equal them? St. Peter's itself, the pride and 
glory of modern Rome, is perhaps twice as large and cost ten times 
the amount required for York, and although, from its vastness, it is 
beautiful, yet it cannot stand a comparison with York or the Par- 
thenon, or even the Pantheon of Agrippa. 

But the amateur of the middle ages found the state of architecture 
degraded and debased; fortunately for posterity they knew nothing 
of Vitruvius, or of Grecian art as handed down by the Ronan school, 
else, like Palladio, they might have attempted its restoration, and, 
like him, have failed. No! from the confusion into which the art 
had fallen after the age of Dioclesian, they did not attempt to rescue 
it, but out of this chaos created a new style, which, in after times, 
architects in derision called Gothic. Perhaps these amateurs may 
not have left us any thing equal, certainly nothing which surpasses, 
Grecian art, still they have undoubtedly left, at an immeasurable lis- 
tance, all their revilers of the Palladio-Vitruvian school. 

After the practice of the art had passed from Grecian into Roman 
hands, the decline was gradual bnt complete, and the age of Diuclesian 
exhibits its total decadence. That much, both of the Palladian or 
Vandal and Gothic architecture, arose out cf the Dioclesian, is evi- 
dent. Inthe ruins at Spalatro we have the swelled frieze, arches 
raised on slender columnos, these latter supported by consals, which 
are ornamented witli representations of the human face, just as we 
see in the Gothic, as the following, taken from Adam's work on Spas 
latro, plate xvi, will show. 
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It is remarkable that the zig zag moulding on the eonsol is to be 
found on many of the early specimens of Gothic; and also, as pointed 
out to me by my friend Mr. Petre, on some of the Irish round towers. 
The moulding on the archivolt of the other figure will also suggest a 
strong resemblance to the deep doorways of the Gothic. 

Let not the profession imagine that I want to transfer the working 
of the art from their hands into that of amateurs. Architecture is a 
profession the details of which require mach experience and study, 
and few amateurs will be found capable of working out these details ; 
but the same judgment which is necessary to enable a purchaser to 
feel the merits of a painting ora statue, is absolutely necessary in 
the science of architecture ; and nuless that taste exist, it is in vain 
to expect any thing like improvement in the designs for either our 


1843.) 


publie or private edifices. But it is to amateurs, and not to the pro- 
fession, that a 100re correct taste is to be looked for, and altbough 
almost every one feels the defects of what has beea done in our times 
vet until men of intellect and mind (amateurs though they be) shall 
seriously turn their attention to the subject, it is in vain to expect 
any improvement. 


——— 


MARINE DIRECT ACTION ENGINES OF THE “LORD 
YARBOROUGH.” 


A, cylinder and casing; B, the cranks; C, piston rod; D, hanging 
link § E, connecting rod; F, main frame; G, slide valve case; 11, ex- 
haustion pipe; l, main beam; K, condenser; 1, air pump; M, hot 
water cistern; N, fced pump; O, O, steam pipes; P, eccentric; Q, dis- 
charge pipê; a, a, radius rods; 5, feed pipe; c, injection pipe; d, start- 
ing handle; e, air pump rod ; 7, connecting link to beam; g, roller to 
centrc of beam. 


Wisurxe to make this Journal a chronicle of present improvements 
in marine engineering as well as a record of the past, we this month 
publish a descriptive account of a pair of “direct action” engines, 
manufactured as far back as 1825, and erected in a vessel called the 
Lord Yarborough, and now, and from that date, plying botween 
Portsmouth and the Isle of Wight, working in a very satisfactory 
manner. 

The designer, aud we may say, constructor, of these engines, is 
Mr. William Yates, then of the Commercial Road, but now having 
charge of the steam machinery at Messrs. Currie’s distillery at Brom- 
ley, near London; and taking Into consideration the date of their in- 
troduction, will be found to contain considerable merit. 

In the discussion, in thls Journal, on beam and direct action en- 
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gines, the existence of the Y'arborough's engines does not appear to 
have been kuown, otherwise their similarity with the Gorgon engines 
no doubt would have been noticed. 

In 1821, a caveat was lodged by Mr. Yates, and a patent would 
have been obtained for this construction of engine, but for various 
reasons, that it is unnecessary to enter upon bere. It appears that in 
1S25 the Portsmouth and Ryde Steam Packet Company gave Mr. 
Yates an order for a pair of these engines of 1S itp., and they were 
made as represented in the annexed engraving. The cylinders are 
24 in. diameter and 2 ft. Siu. stroke, the radius of the crank equalling 
124in. The power, at 175 ft. per minute, equals 162 n.p. each cy- 
linder. Paddle wheels 11 ft. diameter, and length of paddle equal- 
ling 5ft. Beam of vessel 13 ft.; draft of water 5ft. 9in.; immersed 
section equals 33 ft. 

This kind of engine certainly possesses many advantages; among 
others may be mentioned, small space occupied, light construction, 
and principally, their position iu the vessel, near to the centre trans- 
versely, and bearing chiefly on the kelson or strongest part of the 
ship, the most important part of the machinery being below the 
water line, all which points were duly considered by Mr. Yates 22 
years since. 

Mr. Yates also furnished drawings of a ¿Aree cylinder engine, de- 
signed in 1821, at the reqnest of Captain Borne, of the London 
Engineer steam vessel, to increase her power from 70 11.P. to 105 g.p., 
without requiriag additional space, but it was rejected on account of 
the shortness of the connecting rod; this arrangement might be ap- 
plied to large powers with great effect, On the whole, we cannot but 
highly applaud M~. Yates for his ingenuity, and see that the opinions 
and views he entertained 20 years since, lave been lately adopted hy 
others. 


ON STREET MAINS OF CAST IRON, FOR GAS AND 
WATER CONVEYANCE. 


Tue present unprecedented low price of iron offers an opportunity 
for the extension of gas and water works, which it is surprising has 
not been urged with avidity by such places as are yet destitute of the 
luxury of either; and at the same time, considering that the furthering 
of such works is one of the occupations of the civil engineer, l am 
induced to send you a paper on the subject of street mains, being the 
collection and collation of examples which have fallen under my 
notice during an attention of upwards of one third of the. usefn! 
portion of human life. First as to the direction of the pipes or mains. 
They should be laid in as straight a course as possible, and their in- 
clination should be uniform and nut to exceed one iu a hundred, if it 
could be avoided by any possibility; and where descending mains 
meet and form an angle, syphon pipes or receivers should be placed 
to collect deposition of mud, &e. The names main and sub-main are 
given to leading pipes from 4 in. to 1S in. diameter, and for smaller, 
the term service pipes is used. Pipes are of two descriptions, socket 
and flanched, a table of each description is given; in measuring 
socket pipes, the socket is excluded from the measurement. Pipes 
above 41n. are all east 9 ft. long, and under 4in. down to 12 in. are 
usually 6 ft. long, and lyin. are 44 ft. long. The pipes are generally 
delivered at the works, and then previously to being used, are proved 
by hydraulie pressure equal to a. column of water 250 It. high; and 
in warm weather it is desirable in proving pipes to use warm water. 
Practice will enable a skilful prover to tell by the ring of a pipe, 
from a tap with a hammer, whether it is faulty, either from being 
cracked, or deficiency in thickness. It is usual for pipes all above, 
say, 4 in., to be charged by the ton, and lor the smaller, a certain price 
per yard, varying as the size, the socket being excluded from the mea- 
sure; the price for straight pipes in 183t, was 150s. per ton, the 
bends and branches, or particular pipes, being 40s. additional, and the 
boring of the fire plugs also being extra, at, say, I3d. each, Mm 1832, 
from the same note book, I fimt the cost of straight plpes was 138s, 
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per ton, the difference uf 12s. per ton being altogether due from the 
facility of delivery; about tle same time also, 1 have tlie price per 
ton 135s., and the extra fcr particular pipes, 55s. With respect 
to the cost of digging trenches, they will vary as the depth; and T 
know they have been done as follows, 3 ft., 4 ft., and 5 ft. respectively, 
24d., 3ád., and 44d. per lineal yard; also, in regard to paving, ram- 
ming, and removing surplus earth; and finding stone where deficient, 
the price will vary witli the nature of the material, as Macadamised 
road, square paving, and random paving, which I have done at per 
lineal yard, as follows, 3d., 53d., and 73d. The depth below the sur- 
face of the ground should not be less than 15 inches, to guard against 
frost and casual disturbance of the street by repair. ‘The contractor 
for the work or pipe-layer generally finds his own tools and lights, the 
eompany being at the expense of repairing damage to lead pipes, 
repair of roads, and removal of rubbish. I should rather say that 
four contracts are usual, one for the pipes per ton delivered, another 
for the pavement, a third for the trenches, and fourtli for pipe-laying. 
Joints of the pipes are usually made with molten lead; but other ma- 
terials are also used for economy, viz., wooden wedges, (see Journal, 
Vol. I, p. 242.) also wood with iron wedges interspersed ; a mixture 
of cast iron borings with sal-ammoniae is sometimes used for socket 
pipes. For flanched pipes a wease or washer of yarn or sheet lead, 
smeared with red or white lead, is used, and the pipes being cast 
with a flaneli at each end and serew bolts inserted, and when screwed 
tight the joint is complete. 

In the appendix I have given a table showing the weight of flanched 
pipes, and the number of holes in the flanch. In the second table 
is the weight and thickness of sucket pipes with the cost of the 
pipes per yard delivered, and the total cost per yard including pipes 
and laying, and inthe third isa table of detail for 3, 4, 5, 6, and 15 
inch pipes, from actual execution, and from which the cost of the 
pipes in the 2nd table has been computed. It must be borne in mind, 
that the weight of pipes is also applicable to columns or pillars. 
In that very useful work Laaton’s Builders! Priee Book several tables 
are given of pipes, and one in particular gives the usual lengths and 
different diameters and weights of lead serviee pipes. 

It lias been previously noticed that the boring of fire plugs and par- 
ticnlar pipes are charged extra, but the, most. costly appendages vet 
remain to be noticed, viz., slide cocks with brass and copper facings, 
which: will eost 21s. per inch of the pipe's diameter for all sizes of pipe, 
and for the smaller size as high as 35s. per inch. The when, why, 
and wherefore, of the introduction of these, as also the size of the 
mains and their gradual diminution to suit particular localities, must 
be left to the hydraulic engineer, but, as a general question, I may be 
alowed to state from 11 in. to 15 in. diameter of pipe will be suffi- 
cient to supply a population of from 70 to 100,000. 

The subject of the flow of water through pipes of different lengths, 
both horizontal and vertical, has occupied a good deal of your pages, 
and a paper was read to the Institute of Civil Engioeers by 
W. A. Provis, Esq, in the session of 1535, and reported in the Journal, 
Vol. l., p. 383, containing the followiog deductions. ‘In level pipes 
the quantity of water discharged is ncarly in the inverse ratio of the 
square root of the length ; but the departure from this rule is greatest 
in the shortest lengtlis and. greatest heads. In inclined pipes, the in- 
creased discharge is greater in the long than in the short pipes. The 
increased discharge for an increased head is nearly in the same pro- 
portion through the long and short lengths." The above extract is 
the result of several experiments forming a direct appeal to nature 
for facts. At page 407, vol. 5, of the Journal, commences your review 
of Mr. Shuttteworth’s Patent Hydraulic Railway, which has led to 
your pages being so fully occupied, perhaps unprofitably, with the 
subject of the flow of water down vertical pipes, which bas also been 
continued by yourself, and a correspondent T. F—x, in Vol. 6, pages 
37, 123, and page 149, by I. T—x, which as connected with this sub- 
ject, | have noted for future reference. The following rules as to 
the quantity and velocity of issuing water, I have collected from 
various sonrees; the first was given me by a friend who is an hy- 
draulic engineer, viz. formula for calculating the quantity and velocity 
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of issuing water. Let 4 be the head of water in feet, d, diameter in 
inclies, /, lengtli of pipe in feet : 


ha 
15 —— ——- = velocity ; B 
Ve 3d velocity ; 


hd 


PN VI VES 


gallons discharged per minute. 

To find the weight and quantity of water in full pipes, square the 
diameter in inches, which will give the weight in pounds in a yard of 
pipe; and if one figure be ent off on the vight liand, it will give the 
number of gallons. 


Quantity of Water discharged by Iron Pipes. 


Multiply twice the fallin inches per mile by one-fourth of pipe’s 
diameter in inches; extract the square root; take 1° of root for ve- 
locity in inches per second. Divide by 12 for feet per second. This 
is the velocity that will be maintained if the pipe be fully supplied. 
For a head of water the velocity will be increased as the square root 
of the height. 

The manner of laying, direction, usual size and dimensions, depth 
below surface and cost of trenches, and making good pavements, have 
been alluded to, as also the manner of proving; but the description of 
metal and mode of casting has not been noticed. Many parties are 
content with casting on a sloping bench, others insist on perpendicular 
casting, with a head of metal above the tup of the pipes and as re- 
gards the metal, it is now commonly run direct from the blast furnace, 
and not from the cupola of little foundries as was formerly the ease. 
In conclusion: I think this a rambling collection, but trust the tables 
will be a sufficient apology, as also. the wish of contributing, in how- 
ever small a degree, to promote the cleanliness, and consequently the 
liealth, of the poorer, although not less usefui, portion of the com- 
munity. 


St. dnu’s, Neicastle-upon- Tyne. 0T 
APPENDIX. 
Detail Cost of laying Pipes. 
Sin. Pipes, cost of 9 ft. length. 


s. d. 
G lb. of lead in joints at Ids... as - ae D m 
4 oz. of yarn or gaskin, 5d. per lb. 55 ao 56 0 M 
Labour in laying 59 5d ac 38 do (E 
Excavation, refilling and paving ca ie 2 6 
Labour per yard, Is. 2d. 28 39 3 61 
Metal per yard, 2s. Ild. ES T S q 
Total eost 4s. 1d. ag .. 12 3% 
4 in. Pipes. 
S lb. of lead in joints, at 14s. sc 26 +. 1 0 
5 oz. of yarn Se vs v 5b d. s 0 14 
Labour in laying es ao oc sc . 0 24 
Excavation, filling and paving .. ec 38 m 256 
Labour per yard, 1s. 34d. 55 5o 3 10 
Metal ditto 4s. Id. oe TO 9 
Total cost 5s. 44d. 55 "e Is 1 
5 in. Pipes. 
10 ib. of lead in joints, at 14s. E T ES 1 3 
6 oz. of yarn fe ae on 3o E Z QD o8 
Labour inlaying .. 20 40 I 5 56 0 3 
Exeavation, filling and paving .. 35 : +e 2 6 
Labour per yard, — 1s.4Àd. .. o9 4 2 
Metal per yard, 5s.9d. — .. . Ws 


Total eost per yard, 7s. 14d... e 215 
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Gin. Pipes. 
12 lb. of lead in joints, at 1s. 2d. oe T s 1256 
3 Ib. of yarn T oc E oc En 0 24 
l1 yarner, 1 clayer and rammer, 1 idus; up, 33. ôd. each, 
two labourers, 2s. 6d., I fireboy to 55 es PN 0 33 
Excavation per length — .. E . 5o ca 1 0 
Filling and Paving ditto eS ut we Hs | 15 
Labour per yard, ls. 64. bs oe 4 64 
Metal per yard, 63. 94. A so HU 8 


Total cost per yard, 83. 3d. oc oo Ei BRE 


15 in. Pipes. 


321b. of lead ae . s6 T 3 10 
Excavation per length .. oc oc oc o6 1 10 
Filling and paving ditto T ac oc - PEE 
2lb.ofgaskin — .. ac oc 55 ae o8 9 10 
Labour per yard, 3s. Sd. .. 5o n 8 
11 04 
Metal per vard, 213. 2d ee m3 la 5 
Total cost per yard, 27s. 10d. PE a G 


TABLE of WEIGHT AND DIMENSIONS OF FLANCHED PIPES. 


" - | | be ! 
3 E Be Ss Pi | ae 
Eg i p mg EE S34) $5 ^ Weightof a 
eg. 2 | SH | Se S286) Be End 
E = eals 8s 325] 25 
= = . =e le zu 
(=) {| = | wv RO R6 
| | cwt. qr. Ib. 
2 3 61 4 E qu Eo 0 3 0 
Bi F 74 | r 5" || Gel s n e 8 
a i a | 94: 4 i Zi n a B5 
5 A 104 4 3 | 83 2 a n n 
6 | à 12 4 2 pm E o» fl 
7 i M G H Ned m [IO 
8 H wt | y may yy BB 9 
9 i 164. 6 1 na || ae ü n n9 
10 E 17} 6 1 151 | 1} g o 0 
nU l 19 | 6 1 163 | 1-3, G S on 
n2 Z 20 6 we Ties d og 1m» 8 
BA i 21 6 Mu nha qued Wo $ 0 
14 H 22 8 ee TREE ae l1 0 26 
15 | i 23 8 t4 | 202: 14 12 0 25 
16 i 244 8 1i : 22 Ne il 12 s g 
ee we 254 8 n s RS Me e m 
1g} i 264 8 Ix" 24 | ig || 16 t 15 
19 | 1 28 | Sls) 25 12 M eh TEE a 
20 | 1 29 8 nca d oS EO YS x» 39 7 
24 | Wiese 13€ » 13 | 30 | 13 | 
| | 


Cost of laying pipes, including digging, filling in, and lead for joints, but 
exelusive of pipes and carting superfluous earth, and making good roads, per 
yard. 


Inch. Gs gb Iuch. kb Gb 
2 c anes t 0 Soo oc oo oo co A W 
24 $ od s x ar s e 8&5 
S EE 1502 10. 3 0 
4.. D i 3 Wes 4 Soo ò on 5) 1B 
Geo o oc t 44 15 4 0 
Gen co cc t 6 Sis 5 0 
foo dm oc s lt 9 24. a o6 ff 

s d: 
Relaying, paving, or making good roada, per ee ac 0 9 
Boxes for plugs, each ee .. è 56 m & 
Ditto with flaps, each ae ES co er [n 
Spiggots, each ES sc oc óc ae 0 6 
Boring Plugs, each — .. 5e oc BE ac "a 1 0 
E 
. 
F b 2 4 A 
-? f 
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ELECTRO-GALVANIC BLASTING. 


Sin—Having read with much interest, in your Journal for August, 
the account. of the various applications of tlie electric fluid to the 
useful arts, by Mr. Alexander Bain, 1 beg to communicate to you 
another application of the conducting power of water, which, with 
the approval of Major-General Pasley, I have lately adopted in firing 
sub-marine charges over the wreck of the “ Royal George,” at Spit- 
head, and which the General and myself both consider a great im- 
provement on the mode hitherto practised. 

My attention had been for some time led to this subject, in carrying 
on some experiments in June and July last, on the relative power of 
different lengths of wire conductors in use over tle wreck, for trans- 
mitting the electric fluid. These conductors consist of two stout 
copper wires, separated by an 14 inch rope; the wires are care- 
fully insulated and paid over with tape, yarn, and waterproof compo- 
sition: the rope is saturated with the same composition, being im- 
mersed in it while boiling, and yarn is then bound round the whole 
with a second coat of the composition over it. 

The apparatus used for the experiments was the voltameter, con- 
sisting of a glass vessel with inverted tubes, two pieces of platinum 
wire were fixed into the sides of the vessel, and bent at right angles, 
to enter the tubes; on connecting the two ends of the conducting 
wires at one extremity, placing a voltaic battery at the other, and the 
voltameter within the circuit, the water in it was rapidly decom- 
posed, gas was emitted and passed into the tubes, which being gra- 
duated with a scale divided to tenths of inches, showed the relative 
power of each length of the wire conductors by the quantity of gas 
delivered in a eertaia time. 

I was, however, surprised to find that decomposition of water en- 
sued, even when the ends of the wires furthest from tlie battery were 
disconnected, and it soon became evident, that as these wires liad 
been frequently used for firing charges at a depth of 13 fathoms under 
water, a certain degree of moisture must have been forced iu by the 
great pressure at that depth through the exterior coating, notwitli- 
standing the precautions used to make it and the vires waterproof, 
and thus the electric fluid must have been led from one wire to the 
other, causing action inthe voltameter; this became still more apparent 
on applying tlie voltameter and battery to a length of wire conductor 
which had never been under water, as unless the ends of the wires 
were connected, tlicre was no gas emitted. There was another con- 
vincing proof of the power of water as a conductor, though it in some 
measure frustrated the object of my first experiments; but prose- 
euting the subject still further, 1 have since been enabled to turn this 
power to account, by using the water as a conductor in conjunction 
with a single wire for firing charges, which are daily required over 
the wreck. 

The method of doing this will now be stated. 

From Mr. Bain’s experiments as well as my own, it appeared that 
using water as a conductor in conjunction with a single wire, a certain 
metallic surface must be present at each extremity of tlie wire, to 
ensure the transmission of a sufficiently powerful current of electri- 
city. In the ease of sub-marine explosions, it would therefore be nee 
cessary to have one surface of metal at the bottom of the sea, and 
another at the top, the depth of water forming the conductor between 
them, and as tlie greater part of the charges used at Spithead are 
common oil eans of tin, (a good conducting metal,) varying from two 
to five gallons, it occurred to me to make use of the tin can as tlie 
metal required at the bottom, and at the surface of the water to use 
plates of zinc. 

Before lowering the charge to the bottom, the single wire is con- 
nected to one of tlie priming or short wires inserted in the bursting 
tube of the charge, and the other priming wire is turned down on tlie 
tin and connected with it. The charge is taken down by a diver, 
who places it, and after he has come up, the zine plates are immersed, 
(1 found by experiment, that three plates of 10 in. by 7 in. were re- 
quired) conoected by copper wire passed through a hole in the top of 
92 rc ew mags 


— {ees 
~/ VA? 


338 


each.) Tue end of tle sigle wire above water, and that of the 
short length attached to the zine plates, are led to a battery, which 
for firing charges in 13 fathoms water, should have a power equivalent 
to 6 cylinders of Daniell’s battery; this 1 found to be the minimum: 
on completing the circuit, the charge is fired by the transmission of 
the electic fluid down the single wire, igniting the piece of fine pla- 
tinum fixed aeross the priming wires within the bursting powder, and 
returning by the water, which over the wreck of the * Royal George,” 
eompletes a portion of the cirenit equalling SO feet. 

This method has now been so frequently tried and withont a siugle 
failure, that it may be considered as certain and secure, and I consider 
it superior to that of the double wires, on account of the greater lia- 
bility of the latter to break, or to be brought improperly in contact, 
by the shrinking and contraetion of the rope after imbibing moisture ; 
the saving of wire, is also a great object, and the single wire may be 
conveniently coiled on a common log reel, and held in the hand while 
being passed over the side of a vessel when used on a wreek. 

This system may be used for charges contained in vessels of tin, 
iron, eopper, or any other conducting metal; hut when wooden casks 
are used, it will be necessary to attach a certain surface of metal to 
the cask. 

I amex a sketch of the mode of connecting the single wire with 
the priming wires, &e. 

I remain, Sir, 
Your very ohedient servant, 
G. R. HUTCHINSON, 
Lieutenant Royal Engineers. 
Portsmouth, IOth September, 1843. 


REFERENCE. 


A & B, two single insulated wires; 
the ends are led to the poles of 
a voltaic battery in a boat or 
lighter. 

C, 3 zinc plates, 10in. by 7 in. 


5 
\ 
A, a single insulated wire con- \ 
dueter. 
B, a single wire. \ 
The ends of the two wires, A & w. 


B are led to the poles of a vol- 
taic battery in a hoat or lighter. 
Z, 3 zine plates, each 10 in. by 
7 in. 
C, 5 gallon tin can, holding about 
51 1b. of powder. 
P P', priming wires of bursting t 
charge. \ 
c, point of contact of priming \ 
\ 


eo? 
3 


wire P' with surface of tin can. 
w e, water conducter, 80 feet. i 
S. W. surface of water, 133 fa- \ 
thoms above the bottom, \ 
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MUSEUM OF THE HERMITAGE, ST. PETERSBURG. 


On it being first of all rumoured that Klenze had been commissioned 
by the Emperor Nicholas to prepare designs for a Museum at St. 
Petersburg, the natural supposition was, that the building was to be an 
entirely new and distinct one, as was the case with the Glvptothek, 
and the Pinakothek at Munich, the reputation of which most probably 
led to the architect’s being employed by the Russian sovereign. It 
now turns out, however, that the structure will not add to the number 
of the architectural monuments of St. Petersburg, as it is only a re- 
building and extension of the Hermitage Palace, in which the * Raf- 
faelle Gallery," so called from its being a fac-simile imitation of the 
Loggie of the Vatican, is retained. Still, if description may be trusted, 
it is very greatly superior to what has been removed to make way for 
it; and though only an appendage to the Imperial Palace, it is iu itself 
niuch larger than many palaces, the general plan forming a parallelo- 
gram of 520 by 350 ft., English measure, which is not very far short 
of the area of the whole of the quadraugle and buildings of the upper 
ward of Windsor Castle. The largest of the inner courts is 215 by 
130 feet; the general height of the facade 74 ft., and that of the pa- 
vilions at the angles, 105 ft. In regard to the eharacter of its details, 
the style of design is Greek, and it would seem the design itself is in 
some respects similar to the architect’s idea for the Pantechnikon, at 
Athens, published in his **Entwür(e. Of the actual composition, 
however, it is impossible to speak from the verbal description given 
of it; for let the last be ever so correct as far as it goes, so many cir- 
cumstances indispensably requisite to be understood, are passed over 
in it, that it is more tantalizing than satisfactory, leaving altogether 
doubtful some very material points. The socie, which is of reddish 
granite, is 11 feet high, and must therefore be of colossal proportions, 
and produce a most imposing effect, if it be really what the term 
applied to it imports—a solid substrueture, in appearance at least, 
without windows of any sort. Nothing being said to the contrary, we 
are left to suppese that such is really the case; but it would have 
been far more satisfactory to have been distinetly assured of it, since 
it makes a most prodigious difference indeed whether it be so or not. 
Colossal must also be the effect of a mass, nearly the entire height of 
the Reform Club House, but with only two ranges of windows, reared 
on sucha basement. This part of the structure is of greyish stone, 
with some intermisture of reddish granite fer the details, yet to what 
extent the latter is applied is not said; hardly at all, we should think, 
can it have been employed for any of the more delicate and enriched 
parts, and enrichment does not appear to have been at all spared, for 
we are told of arabesque panels, seulptured friezes, statues, some sup- 
ported on consoles, others within niches, hermes-pillars, &c. &e. fu 
short, the description makes magnificent promise to the ear; but 
whether the structure itself would keep such promise to tlie eye, is 
what we will not pledge for. Deseription is equally favourable to the 
interior, but equally perplexing also, being by far too indefinite ; a vast 
deal of magnificence is spoken of—variegated marble columns, inlaid 
pavements of Grecian design, and other matters of that kind, but it is 
all shapeless. Almost the only part which we ean figure to ourselves 
at all intelligibly is the grand staircase, 130 ft. long, by 50 in breadth, 
witli itstwenty marble Corinthian columns, and three successive flights 
of marble steps (22 feet wide), ascending in a direct line. At any 
rate, in such a staircase tbere must be an air of extraordinary pomp. 
The rooms on the lower floor are intended for the reception of sculps 
ture, vases, and miscellaneous antiquities; those above for a picture- 
gallery, distributed into a series of rooms, some very spacious, and 
lighted from above, as in the Munich Pinakothek, for larger pictures; 
others as cabinets, for smaller pictures, besides various loggies and 
corridors. The contents of the museum will be so arranged, that the 
apartments will have more the air of being decorated with them, as in 
a private palace, than of being the exhibition-rooms of a public mu- 
seum, which sometimes give the idea of a bazaar, at others, of a 
charnel-liouse of art, stored with works, immortal, perhaps, in fame, 
but perishable, and even perished; interesting, but utterly illegible 
inseriptions, limbless statues, featureless busts, and pictures touched 
and retouched by time, till they have become only so many grim 
blackened canvasses, and melancholy memento-mor:’s. Although the 
building was not begun until the spring of 1842, the Museum of the 
Hermitage is expected to be completed by the end of the present 
summer, notwithstanding its great extent and the prodigious solidity 
of its construetions. In some places such an edifice would have been 
the work of a quarter of a century.— Art Union. 
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FALL OF THE BELFRY OF VALENCIENNES AND TRIAL 
OF THE ARCHITECT. 


STRANGE as this latter may sound in the ears of an English archi- 
tect, it is not less strange than true, that trials of professional men in 
France for homicide, produced by negligence or ignorance, are by no 
menrs of rare occurrence. It will be remembered that on occasion 
of the aceident and great loss of life some time since on the Ver- 
sailles Railway, an engineer and, if we mistake not, several other 
persons were placed upon their trial and found guilty of homicide. | 

In the case which follows, the architect charged with the repairs 
of the tower, was adjudged guilty by the local tribunal, and with a 
strange mockery of justice, was condemned to expiate the crime of 
homicide, by paying the trifling fine of 100 francs. The Cour Royale, 
however, before which the cause was afterwards tried on appeal, re- 
versed this decision and acquitted the architect. The following par- 
ticulars respecting the destruction of the tower and the subsequent 
trials have been gleaned from the Gazette des Tribunaux; and although 
the description of the building itself is very meagre, yet the account 
will show to our readers the kind of responsibility which attaches to 
professional men in France for the failure of their works. It is pro- 
bable that in point of law the cireumstanees under which an architect 
becomes responsible, as described by the prisoner’s own advocate, 
will equally apply in this country. 


Most cities in the north of France possess those anclent towers called 
belfrics, which are monuments raised in ihe 12th and 13th centuries, since 
which time they have stood, like huge sentries, watching over the public 
safety and the liberty of the inhabitanis. In 1237 the generosity of Jane of 
Flanders endowed the city of Valenciennes with land for the site of a belfry, 
and in the interval from 1250 to 1260 the edifice was completed. Had this 
belfry of Queen Jane been more respected by man than by the hand of time, 
it might still have been standing. Such was not to be its fate, however ; for 
in 1782, under the provostship of M. de Pujol, it was subjected to the un- 
happy devices of some architect, who imposed upon the old tower a roof of a 
new construction, formed by a kind ol petit dome, ornamented with vases in 
the true Pompadour style, presenting a most ridiculous contrast to the severe 
architecture af the middle ages; but not content with this profanation, the 
architect erected on the top of the tower 26 enormous stone consoles, weigh- 
ing nearly a milllon and a half of pounds, which immense weight so deranged 
the stability of ihe structure as to throw it out of the plumb line. and open 
fissures between the courses of stones large enough to admit the penetration 
of water. Thus the old belfry, which had gloriously withstood the cannon 
halls of 1793 and 1815, was found in 1837 to be labouring under serious infir- 
mitics. 

At this time the Sieur Pétiau, who had recently quitted the School of Fine 
Aris at Paris, where he had acquired the most honourable distinctions, was 
recalled into the arrondissement which had given him birth, in the eapacity 
of architect to the city of Valenciennes. 

The dilapidated state of the old belfry, its rents and crevices, the shattered 
buttresses and loose stones, which occasionally threatened the destruction of 
passers by, could not escape his attention. In special reports of the 22nd 
July. 1837, and 3rd February. 1638, he pointed out the urgent necessity for 
reparation, and praposed at the same time a plan for extending the base of 
the edifice upon the rock which served for its foundation, for encasing parts 
of the old and decayed masonry, and for tying the whole together in a 
strong and substantial manner. 

This plan was not acted upon by the municipal council. Another archi- 
tect was consulted, who merely advised the underpinning and reparation of 
ihe eounterforts. M. Visconti, an eminent architect from the capital, ex- 
pressed himself in 181] to the same effect. A design for effecting this work 
was then required from the architect Pétiau, who accorJingly transmitted 
one to the committee of the municipal council. This design, after a delay of 
4 years, was at length decided upon, and received the approval of the com- 
mission of buildings for the department of the north. 

The works of repair were commenced in October 1842, and were vigorously 
prosecuted till January 1843, The inclemency of the season then caused a 
suspension till the beginning of March, and in April, soon afier their re- 
commencement, one of the counterforts was observed to be rent by a large 
crevice, The tie-bars, to which the architect resorted, could not stop the 
jrogress ai this crevice, the filing of stones continued to increase, and by 
the Gth of April a general alarm had spread through the city. The architect 
Pétiau had still faith in the solidity of the mass, and in this he was confirmed 
Ly the opinion of the Parisian architect, who had reported in] 1841, * that 
there was nothing alarming in the state of the structure.” The mayor per- 
sonally visited the tower on the 6th of April, and requested the architect to 
furnish him with a report in writing, which was remitted to him in the eyen- 
Ing of the same day, 
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Ju this report the architect pointed out the various accidents which had 
occurred since the commencement of the works, and in reference to the dan- 
ger of passing in the neighbourhood of the town, expresses himself in the 
following terms: “all human prudence cannot prevent occasional masses, ot 
various Sizes and in various stages of decay, from detaching themselves and 
bringing down in their fall sounder parts of the masonry, to the serious risk 
of the public safety. I think, then, that every precaution should be taken 
by the administraticn to avert the danger. At the same time, although 
accidents are to be feared from the fall of loose stones, ! firmly believe that 
the mass is solid, and that there is more danger in the counterforts than in 
the walls." 

Throughout the 7th of April the symptoms increased, and during nine suc- 
cessive hours M. Petiau was personally engaged in superintending the works 
and in hastening the evacuation of the neighbouring houses. At a quarter 
before 4 o'clock he was still within the tower, examining all the symptoms 
of ruin which it presented, and was not able up to that time to detect any 
immediate danger. Scarcely, however, had he quitted the place, when 
several loud cracks were heard, and the whole tower fell bodily over, while 
a huge cloud of dust expanded in every direction, giving to view, as it slowly 
cleared away, a scene of destruction impossible to describe. The once lofty 
tower was now reduced to a stunted irregular pile, varying from 3 to 10 feet 
in height. Many of the neighbouring houses were seriously injured by the 
fall, and several dead and wounded victims were buried beneath a mountain 
of ruins, One unfortunate man was precipitated from the top of the tower, 
which was 240 feet in height ; several persons who were passing were also 
killed, as wellas some who were left in the adjoining houscs. 

This frightful catastrophe, the occasion of so much misery, both public 
and domestic, conld not escape the notice of justice, and accordingly the 
procureur general was speedily on the spot. An inquiry was instituted, and 
the architect who had been directing the work became the suhject of judicial 
proceedings. A commission of architects appointed to examine into the oc- 
currence, pointed out several particulars in which the city architect had 
acted on his own responsibility, and enumerated various precautions which 
he should have taken. The greater part of these criticisms, however, failed 
to have any effect, in consequence of the contradictory evidence which was 
afterwards adduced. 

Notwithstanding this, the Tribunal of Valenciennes, in its judginent of the 
12th August, although admitting in favour of the accused several extenuating 
circumstances, such as the activity he had displayed, the care with which he 
had conducted his operations, and the inspection which he had made at the 
peril of his own life, only half an hour before the fatal occurrence, yet 
adjudged him guilty of homicide through imprudence, and condemned him 
to pay a fine of 100 francs. They imputed to him the fault of not having 
sufficiently announced the dangerous state of the eu.ire structure, although 
according to the opinion of other architects, this danger was sufficiently 
obvious. 

The affair bas since been tried before the Cour Royale, in consequence of 
an appeal from the inferior tribunal. On this occasion the accused was de- 
fended by M. Huré, who made an able speech in his behalf. 

«The arts themselves,” said the advocate, “ bring at one time great re- 
wards to their professors and at another great punishments. At the end of 
some perilous enterprise, ihe architect has sometimes to boast of the palm of 
vietory and the chaplet woven by honourable success; while not unfrequently 
an unhappy failure overwhelms him with shame, and hurls him mercilessly 
down from the precipice of fame. Mark with what sobriety and caution, 
therefore a vindictive publie should descend into the arena where the cham- 
pion lies already conquered! With what timidity should justice herself 
invade the temple of the fine arts, to slay over again the already vanquished 
hero! Let us inquire who is M. Petiau, the person here accused. He has 
lately returned to his native city of Valenciennes, fium the School of the 
Fine Arts at Paris—he is one in whom the most brilliant talents have been 
developed by ihe most skilful masters, and who, decorated in five successive 
contests with the most eminent distinctions, has at length returned to fix 
himself in his own country at the foot of this fatal tower, with the modest 
but honourable title of Architect to the town. 

** T shall not pretend so to interpret the ancient usages and laws upon this 
subject as to contend through them for the irresponsibility of the accused, 
but I do boldly maintain that it is in arebitecture as in medicine, in surgery, 
and in military strategy, that the innocence or guilt of men is not to be 
measured by their success or failure, Lut by the degree in which palpable 
error can be proved against them. Before an unfortunate artist can be made 
the subject of punishment, it must be established upon clear evidence that 
some inexcusable fault has heen committed, some gross offence against the 
principles of art, some error of omission or commisgion so obvious as to fall 
under the notice of the senses, and then, when this has been clearly proved 
by correlation of cause and effect, to have led to the accident in question, it 
is time to condemn." 

Proceeding, then, to the special circumstances of the case, the advocate 
shows that M, Pétiau is not even the author of the project of reparation 
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which has ibus signally failed. That the project, on the contrary, was con- 
ceive | by other architects, nos adopted by the municipal council! on the re- 
port of its own commission, was afterwards sanctioned by the council of 
buildings for the department of the north; and as for M. Pétiau, it was on'y 
after having unsnecessfully contended against this jroject for four years, 
that he at length consented. with equal mudesty and resignation, to lend his 
exertions towards its execution. ** When these exertions have proved unsuc- 
cessful, is it right that the punishment of failure should be visited upon his 
head alone ? 

“The prisoner is accused of not having foreseen immediate danger to the 
whole mass from the great rent which took place on the 3rd of April, but 
have yon not heard, on the testimuny of a municipal councillor, that similar 
rents had existed in the tower for the last forty years? Figure to yourselves 
a doctor of medicine placed at this bar on the charge of having promised life 
and recovery to a patient whom it had pleased Heaven to remove the very 
next day; and then mark this difference, that the ductor has the advantage 
of receiving responses from the patient bimself as to his most inward feclings 
and the symptoms which might indicate an approaching dissolution. But 
vn the other hand, this massive and impenetrable tower was silent to all 
inquiries, and gave forth no sound in answer to the voice which might de- 
man the inward symptoms which preceded its sudden destruction....... 

“The architect, then, is irreproachable in every point of view. Let justice 
address herscif to others, if a victim be indeed necessary. But in my opinion, 
the individual is nat to be found upon whom tbe punishment of offended law 
can with justice be visited. The fall of the old tower was one of those mis- 
fortunes which Providence, alas, too frequently suffers to fall npon poor 
buman ty. These are the consolations which remain for the alle though 
unfortunate architect. Pardon, then, in the name of justice! pardon, for the 
sake of the academic laurel which yet crowns his youthful brow.” 

This able address was followed by an honourable acquittal of the architect, 
and the court, reversing the judgment of the inferior tribunal, ordered him 
to be set at liberty without costs. 


STYLES AND METHODS OF PAINTING SUITED TO 
DECORATION OF PUBLIC BUILDINGS.: 


By C. L. EasrtAKE, Esq. R.A. 


THE numerous public edifices which have of late been completed 
in France and Germany have, in almost every case, been embellished 
with the productions of painting and sculpture. This application of 
the imitative arts has prompted inquiries into the principles which 
may regulate the adaptation of those arts, aud especially of historical 
painting, to architecture; not without reference to the examples of 
success and failure which the decorated buildings of former ages pre- 
sent. The same question which is now proposed for solution in this 
country, in the intended decoration uf the Palace at Westminster, has 
been considered and practically answered with various success in 
Munich and in Paris. The experiments that have been made in those 
cities by artists of eminence and the opinions that have been expressed 
thereupon by competent judges, form, therefore, an important addition 
to the evidence of ulder works of art, and may assist in the examina- 
tion of the subject. 

The union of painting with architecture supposes a principle of 
adaptation or selection, in the style of one or both. The architect, in 
urranging his spaces, might find it advisable to adapt their size to the 
distance to which the spectator could conveniently retire to contem- 
plate’ the paintings; or might be induced to vary the form of such 
spaces, with a view to certain subjects. But the principle of adap- 
tation is most indispensable for the painter; for if, in such 2 combi- 
nation, the prodnetions of painting shonld appear as adventitious or- 
niments, varying according to the taste vr caprice of cach artist em- 
ployed, the result might be a mere gallery of pictures. This mistake 
seems to have been committed to a eertain extent in the church of the 
Madeleine at Paris. The defeet is said to be the morc striking, as 
the suhjeets of several of the paintings relate to the life of the Saint, 
who is represented very differently in different works according to the 
conception of each painter. in such an assemblage of pictures, 
whatever might be the degrees of merit, the spectator would look in 
vain for any evidence of a similarity of aim. 

It therefore appears that, whether one or many hands be employed, 
some common prieeiple is necessary as a means of ensuring a due 
harmony of treatment. But before entering. further into the consi- 


,^ This paper forms Appendix No. 6 to the Second Report of the Commis- 
siouers on the Fine Arts. 
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deration of this question, it may be desirable to examine the opinions 
that have been expressed elsewhere io similar circumstances, reser- 
ving for the concluding observations the comments which particular 
passages may appear to require. An Essay inthe “ Revue Générale 
de l'Architecture” may be quoted first. The remarks of the writer 
are suggested by the celebrated work of M. Paul de la Roche, painted 
in oil on a semicircular wall in the Ecole des Beaux Arts at Paris. It 
is unnecessary to refer to the opinions relating to that particular work, 
but some of the more general observations may not be undeserving of 
attention. The following is a translation. 


* When first the architect opened to the painter the doors of a recently 
finished edifice, and showed him the walls which were to be adorned by his 
skill, an elevated art arose, the essential principles of «hich were at once 
defined by the conditions of this union. This art may be called mural, or 
monumental painting. Its characteristics are so pronounced, and so distinct 
from easel-painting, that perhaps the relation between the two might be 
aptly expressed by the circumstances attending their respective modes of exe- 
cution; by comparing the eternal walls of a temple with the fragile stretch- 
ing frame under which the easel trembles. 

*' Painting being employed to decorate large and solid surfaces, the artist 
is no longer intent on the re-prodluction, however ingenivus, of reality in its 
most limited sense. A dignified subject is essential, and to this genius is 
required to add ideality or elevation of treatment. Lastly, simplicity, the 
indispensable characteristic of great works, must be apparent in the compo- 
sition and in the execution. ence arises the especial condition of excluding 
from mural painting all that muy interfere with grandeur of etlect—all that 
aims at literal imitation and illusion. Ji is to be rememvercd that the painter 
is, in this case, not alone; his art is employed, together with that of the 
architect, in decorating the same interior. There can be no difference of pur- 
pose between these two exponents of onc and the same thought; and if one 
art is dependent on the other, itis that of the painter. It is further to he 
remembered that the walls must always be felt to exist under the decorations 
that caver them, and the skilful and magic cffeets by means of which the 
painter gets rid of the flat surface would here be out of place. 

'* Thus, under whatever point of view this question is considered, mony- 
mental painting must stil] be limited to an elevated region, where all is 
grand, simple, and unaflected. It is thus that its style was defined by the 
great masters who, from Giotto to Michael Angelo, covered the walls of tbe 
palaces and temples of Italy with their works. They painted in fresco; and 
Michael Angelo, foreseeing the decline of the grandest style, had reason to 
call easel-painting an occupation for women.? From this period (ihe middle 
of the 16th century), the tradition of elevated art was unstable. Succeeding 
painters. down to Pietro da Cortona, poured over vast surfaces their crowded 
compositions in whieh the qualities of fresco became useless. Tv complete 
the decline « f monumental art, it remained only to neglect the process itself. 
Accordingly, from the beginning of the 17th century, oil- painting was intro- 
duced commonly on walls, particularly in France; aud the artists looking 
on this niode of painting as an opportunity for displaying the effecis of fore- 
shortening, perspective and colour, produced what the Italians called vast 
‘machine,’ differing only from the decorations of the theatre by better 
stu lied forms and a more finished execution. We have no right to consider 
modern artists responsible for this practice; it is to be dated frem those 
painters who first lust sight of the conditions whieh regulate the style of 
painting when that art is applied to architecture. 

“ The rich and varied eects which characterize cil-painting arc ill appli- 
cable to a severe style of arehitecture. The brightness of tints, powerful 
relief, the tinish of details, are resuurees easily abused, especially when the 
artist has been Jong accustomed to them, Such means require, on the cone 
trary, to be subdued and simplified, so as not to transgress the limits of a 
well-understood style of decoration. To these objections it may be added 
that o] painting applied to walls has no principle of durability or solidity, 
especially when employed on large surtaces. The experienced chemist, M. 
Dareet, who has made science available for so ma'y practical objects, thought 
that he had remedied this defect by preparing walls with new grounds for 
painting.” 


? This often misrepresented expression of Michael Angelo appears to have 
been ottered in a moment of irritation, and to have been intended as a re- 
buke to Sebastian del Piombo. Vasari thus explains the occasion, in his life 
of that artist: * A misunderstanding arose between them, in consequence of 
Fra Sebastiano having persuaded the Pope (Paul HL) to direct Michael 
Angelo to paint the Last Judgment in oil, whereas he would only consent to 
execute itin fresco. But as he was silent at first, the wall was prepared for 
oil painting. under the directiun o1 Fra Sel:astiano. Michael Angelo suffered 
several mouths to pass without beginning. and being at last pressed to pro- 
ceed to the work, be declared that he would not undertake it unless he was 
allowed to execute it in frescu; adding that oil painting was an art for wo- 
men, and for persons in easy circumstances and of indolent habits, hke Fra 
Sebastiano, The Frate’s priming was therefore removed from the wall, and 
the surface was prepared anew for fresco.” 
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The writer here refers to the dome of the Pantheon, painted hy Gros, 
and adds, that the work has already suffered in some places. ° 


“Tt may be admitted,” he continues, “ that fresco is not better fitted to 
resist the action of a humid climate; yet the freseos of Mignard, in the 
church of Val de Grace, are well preserved, although the retouches in co- 
loured crayons, added by the artist after the work was completed, have faded. 
After all, the question of durability need not be considered so all-important ; 
even if we could succeed in rendering oil paintings on walls durable, it would 
be impossible to give them those qualities fitted for architectonic decoration 
which belong to fresco, and which caused that method tu be preferred by all 
the great masters uf the Italian schools. But although fresco admits of the 
design being studied to any extent in cartoons, yet in its ultimate execution 
itis not an art for the hesitating and timid. lt requires a grand style of 
drawing, a broad and simple treatment of colour, an eye steadily fixed on the 
whole effect, and an energetic and rapid hand—all qualities which it must be 
confessed are rare in these days. But if fresco cannot be successfully en- 
countered by all artists, there is another method which is at lcast as ancient, 
and which France had first the honour to revive, though its practice is now 
familiar to many; l mean encaustic painting, which is applicable to all 
grounds, and which consists in employing the colours mixed with wax, and 
prepared fur painting by means of essential oils. The colours, which are 
used as in oil painting, may be blended so as to give the effect of the highest 
finish by subjecting thera to the action of fire, by means of a cauterium. 
This method, which has been employed with success of late years for monu- 
mental decoration, has all the resources of oil-painting ; but the artist inay 
moderate the brillianey of tints as he pleases, and give them to a certain ex- 
tent the mot (unshining) but lummous tones of fresco ; he may return to his 
work as often as he plexes; while the painting, notwithstanding the changes 
of temperature, altains a solidity greater even than that of fresco. 

* Tbe school of Munich, which has at least the merit of adhering to the 
ancient traditians of monumental painting, has employed these two methods 
only ; one for religious and philosophic subjects, the other subjects borrowed 
from history and poetry." 


To the above may be added the following extracts translated from 
a “ Memoir presented to the Prefect of the Seine, by MM. Lapére and 
Hittorff, architects, relating to the decoration of the new church of 
St. Vincent de Paul.” 


“In the present advanced state of the church of St. Vincent de Paul, it 
becomes necessary to consider its permanent decoration. We have therefore 
the honour to submit our ideas as to the fittest application of painting and 
sculpture for this end. 

“Tn studying the most remarkable monuments of the best ages of art, it is 
invariably tound that the architect's work was completed by the production of 
tbe painter and sculptor, and that those monuments, by a happy union of the 
three arts, presented the most striking and attractive eflect which human in- 
genuity could devise. 

“ Another circumstance, not less important, which is apparent in such an 
examination is that, wherever this union of architecture with painting and 
sculpture has produced great results, ove directing thought appears to have 
influenced the whole. 

” [f there are few instances in which a single individual has practised the 
three arts with sufficient power to conceive and execute alone an entire mo- 
nument, there are many to prove that edifices prepared by the architect to be 
decorated with paintings and statues have been intrusted tu one painter and 
one sculptor, This was the surest means of obtaining a characteristic result 
in harmony with the architects creation, and which, instead of weakening 
the effect of that creation, would contribute to ils complete impression. It 
was thus that the immortal works of Greece and of ancient Rome were pro- 
duced, as well as the masterworks of modern art. 

“That this system was in itself judicious, is easily comprehended. The 
force and clearness of the idea, the agreement hetween the conception and 
the execution, in a word, harmuny—that quality without which no work of 
art can be complete, was the result of one pervading feeling which, in the 
infinite multiplicity of detail, preserved the unity of a whole.” 


After referring to the decorated architecture of the Greeks, the 
authors remark that 


** Many later edifices, imperfect as they may be in details, arc yet admi- 
rable for this unity of impression. 

* Among such examples may be mentioned the Basilica of Monreale and 
the Royal Chapel of Palermo, as true traditions of the principle of Hellenic 
art; for in these, historical painting in the form of mosaic (the only decora- 
tion employed) is so adapted as to leave no doubt in the spectator’s mind on 
two points, viz. that the buildings were designed for the paintings, and the 
paintings for the places they occupy. 


? Compare the opinion of Mr. Wilson, before quoted. 
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“We here find pictures in which the subjects, unportance, number, treat- 
ment, and distribution have depended on the situations which the architect's 
arrangements allorded, all «s if guided by one directing thought. 

“In cuntemplating the harmony and majesty which these churches present 
in their masses, and the poetic and moral impression produced by their 
decorative details, the spectator at once feels that this grandeur of eflect is 
mainly owing to the unity of creatien. It is also easy to conceive that this 
impression would have been destroyed, or would have been far weaker, if the 
decorations had been subdivided and allotted to a great number of artists, 
whose works would have been variously conceived and executed. The merit 
of such productions, in individual instances, would not have compensated so 
great a defect." 


The authors proceed to express their conviction that the similarity 
of the grounds on which the figures were painted, in addition to the 
similarity of style, contributes to the effect of the whole. 


The use of gold for these grounds shows, besides, that the artists did not 
then attempt to do away with the walls, but only to give to the stone the 
appearance of a precious material. The simplicity and sedateness in the 
attitude and expression of the figures, as well as in their execution, are not 
caleulated to disturb the impression as to the reality of this wall of gold. 
llenee we find none of those abrupt effects produced by grounds of all colours 
and varieties, nor those attempts at illusion which in historic mural painting 
are so injudicious, presenting hollows where there should be solidity, undu- 
lating lines where there should be plane surfaces ; in short, uncharacterizing 
the architectural forms—forms which painting should preserve and assist, buy 
never alter or suppress," 

The authors then refer to three kinds of art which have been re- 
vived or invented of late years, namely—encaustic painting, painting 
on glass, and enumel painting. The last, it is observed, combines all 
the qualities of mosaic and porcelain with many important advan- 
tages. The authors remark, that 


** Painting even on the exterior of sacred public edifices was not confined 
to the south, but had been employed in severer climates. Germany and the 
old and new capitals of Russia contain examples. Such external decorations 
lasted better in Egypt than in Greece and Italy, and better in the south of 
Europe than in the north. Hence more durable materials are required in 
the latter cases. Mosaic had been first adopted with this view; porcelain, 
treated as it was at the revival of art, could in some degree have answered 
the same purpose, but nothing contd fulfil all the desired requisites so satis- 
factorily as the enamelled lava.* More durable than mosaic, more under the 
command of the painter, so as to enable him to give the greatest perfection 
to his work, this beautiful invention, in its application to the exterior of the 
Church of St. Vincent de Paul, may rival the most remarkable effects of the 
kind that art has produced.” 


The authors afterwards propose that Rapbael's compositions from 
the Old Testament should be executed in enamel, to adorn the cella 
of the portico of the new church. 

In the decoration of the interior they recommend encaustic paint» 
ing, 

“ Now sufficiently tried at Fontainebleau, at Munich, and in Notre Dame 
de Lorette and in the Madeleine, at Paris." 5 


MM. Lepére and Hittorff next recommend that certain prominent 
portions of the internal decoration in the nave and sanctuary, and 
which belong to the general coup d'æil should be entrusted to one, or 
at most to two artists; but the side chapels and various other places, 
they admit, might be allotted to various hands. They assnme, how- 
ever, that the universal gold ground which they propose to adopt, 
will compel all the artists to a sufficient unity of style and effect. 
The observations on sculpture are dictated by the same principle of 
preserving a harmony in the general effect and in the style of those 
works that are seen together. 

The opinions of German artists and critics, on the adaptation of 
painting to architecture, correspond with those above quoted.5 Mr. 
Wilson states in his notes:— 


“ Professor Hess observed to me that great care must be taken to avoid 
contrasts of effects in a series of pietures on the same wall. The same sp rit, 
he observed, must pervade the wholc in the design and colour, and as nearly 
as possible in the light and dark. 1f, for instance, an artist were to repre- 
sent a broad daylight in his first picture, in the next a fiery sunset, and be- 
side that again a night scene, such contrasts would interlere with the archi- 
tectural unity which is essential." 


+ Lava slabs of large dimensions are obtained at Volvic in Auvergne ; they 
are fne- proof. and figures the size of life are executed on them in enamel. 

5 The trials of encaustie hitherto made have in many instances been far 
from satisfactory, chiefly owing tu the effects of dump in ill-prepared walls. 

© Sce the article Fresco, in the “Conversations Lexicon." 
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After noticing the works in the church of the Madeleine, before 
referred to, Mr. Wilson quotes some defective Italian examples, and 
adds :— 


* Paul Veronese, as might be expected, trom his oil petures, is more effec- 
iive, and perhaps may be said to paint in fresco on truer principles of colour 
than any other Venetian master ; but his taste i design is open to eriticism. 
1n the Villa Mazer he has everywhere annihilated the architect's intentions, 
and has so painted the walls and ceilings as ta convey the idea that the spec- 
tator is looking «ut to the country and up to the heavens, while the win- 
dows in the room contrast the reality with ihe artist's intentions. Such 
extravagances, perhaps pardonable in the fanciful decorations of a villa, were 
carried to excess by the later Italian artists. Vaulted roofs of churches or 
raams were frequently painted with perspectives of gorgeous edifices, while 
portions of clouds and figures were brought down, by means of express plas- 
tering, over the real cornices and mouldings. InS Andrea della Valle in 
Rome, even Domenichino has indulged in such perverse and unworthy con- 
eeits. 

“We may, on the other hand, gather from the examples of the best mas- 
ters, that an idea of unity should pervade a series of pictures executed in 
one place; but stilt there are difficulties in forming a just opinion of the truc 
mode in which painting should be thus applied. By some of the German 
artists the difficulty has heen met by represcoting the pietures as tapcstries 
nailed ta the walls;? in other cases they have painted the figures on gold 
grounds, in imitation of the mosaics in the ancient Byzantine churches.” 


Adverting to the decoration of churches at the revival of art, Mr. 
Wilson proceeds :— 

“Blue was substituted at a later period for gold, and this is exemplified 
with most completeness in the Cappella degli Scrovegni at Padua, painted by 
Giotto, which may be deemed a perleet example of ltalian Gothic church- 
painting. 

“Tn this building, as in other Italian Gothie edifices. the vaulted ronf is 
painted blue, and is divided inta compartments with stripes of ornament ; in 
other bnildings where there are ribs in tlie vanlting, this ornament, which is 
of a geometrical character, is confined ta these, and to a small space on 
either side of them. In each compartment of the vault there are circles of 
characteristic ornament, in whieh are painted heads and even w hole-lengih 
figures of the Evangelists, or their symbols. At a subsequent periad the 
circles were dismissed, 2nd the figures were paioted standing on light thin 
clauds; at all times the blue background, sometimes very dark, at other 
times light, was spangled with gold stars, frequently executed in relief. In 
Sta. Maria del Popolo, in Rome, Pinturiechio has introduced a beautiful 
variely in this mode of decoration ; he has seated the figures on thrones. and 
diapered the bine background with a rich gold pattern. To return to the 
Cappella degli Serovegni ; the paintings on the walls are divided from each 
other by broad ornamented bands vertically, and by narrow anes horizontally ; 
in‘the vertieal bands are octagonal spaces, with heads of saints, coats of 
arms, and subjects camposed of two figures, and all these bands are richly 
painted with various colours. The figures are all on a ground of plain blue, 
of the same tone as that of the vault overhead. 

t In the Farnesina, Raphael has restored the ancient mode of treatment, 
which had been departed from even by Giotto himself on the walls of Assisi 
and which was never revived by any other artist till Raphael adopted it in 
ihe above instance." 


The extreme opinions of the continental artists and critics above 
quoted, are to be tried by a reference to the masterworks of Italian 
art, and by an examination of the condilions resulting from the union 
of painting with architecture. 

Fresco having heen decided on for the decoration of portions of 
the Palace at Westminster, the question of methods need not for the 
present be further discussed; but it may be remarked that the argu- 
ments for or against particular modes appear to depend on the fol- 
lowing considerations :—the influence of the practice of a given me- 
thod on the style of the artists; the inclination of the artists; dura- 
bility; applicability to architecture; the resources of the method; 
and the convenience of execution. The absence of a shining surface 
for paintings on walls seems to be generally considered desirable, and 
in the present case is especially recommended by the architect * It 
is easily attainable in all modes, the enamelled surface above referred 
to excepted. The employment of other methods than fresco, it has 
been observed, might admit of the work being executed on strong 
panel, to be afterwards inserted in walls, thus avoiding the objections 
to canvas; but panels of the sizes required could not be easily intro- 
duced into painting rooms of ordinary dimensions, M. Paul de la 
Roche, who recommends painting in oil on the wall itself admits that, 


7 There are examples of this in the Hall of Constantine ant on one of the 
ceilings of the Stanze in the Vatican, 
E See Architect's Report, 
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to avoid the black aud heavy appearance which old oil-paintings thus 
executed present, it is necessary to adopt a light style of colour, and 
to admit a large proportion of illumined masses.? This leads to the 
consideration of the question of style, and of the restraints to literal 
imitation which are supposed to be necessary. 

The gold ground, recommended by the writers above quoted, might 
be at once dismissed without comment, as it has never been proposed 
as a background for figures in the intended decorations; but it is to 
be observed that there is no example of it in the celebrated paintings 
of the great masters, with the exception of Raphael’s first work in 
the Vatican, viz, the ceiling of the Camera della Segnatara. lt may 
have been objectiouable to tliem, even in works where no batkground 
was introduced, because, as is evident from the instance just quoted, 
it is au unsatisfactory imitation of mosaic; the comparative dulness 
and heaviness of the colours contrasting ill with the splendour of 

old. It is just, however, to state that all who have seen the works 
of Professor Hess, thus executed on a large scale at Munich, have 
been no less struck by the general splendour of effect than by the 
grandeur and beauty of the inventions. 

The opinions respecting the supposed necessily of preserving the 
flatness of the real wall, whatever means may be adopted for such an 
object, must be especially objectionable to painters, who feel that the 
triumph of their art greatly consists in apparently doing way with the 
plane surface. Nevertheless, it will be admitted that an art which 
professes to be the auxiliary of architecture, may require to be more 
or less modified in particular cases in order to attain the union pro- 
posed. The qualities which constitute the abstract completeness of 
imitation are limited, even in ordinary practice, by various causes; 
by the style of art, by the subject, and by dimensions, without any 
reference to the particular place for which the work may be destined. 
The conditions of situation, and of relation to a building, are new to 
artists in this country, but must be acknowledged to be as obligatory 
as those which they are in the habit of fulfilling. 

M. De la Roche, thougb, as before observed, an advocate for oil- 
painting on walls, thus writes to Mr. Wilson: “ Monumental painting 
is an art by itself, requiring no less experience than invention, aud 
should an opportunity of the kind again present itself for me, I shall 
endeavour to show that I have profited by the observations which I 
have made during and since the execution of my work” (the hemi- 
cycle before mentioned, in the Ecole des Beaux Arts.) 

The arrangements with respect to light being assumed to be satis- 
factory, the general conditions in question may be reduced to tliree— 
the purpose of the buildiug, the magnitude of tlie halls or rooms to be 
painted, and the style of the architecture. The purpose of the 
building must regulate the selection of suhjects, and, to a certain ex- 
tent, their style. It is inexpedient here to enter upon the considera- 
tion cf the selection of snbjects, but the dimensions of the rooms are 
given by the architect, and must always constitute an important con- 
dition, not without some influence even on tlie subjects. Figures in 
paintings which are required to decorate vast halls may require to be 
m than nature, and it will generally happen, as a consequence of 
such enlargement, that little space remains in the picture for back- 
ground. On the other hand, colossal figures in a small room, even 
where the idea of a supernatural size is intended to be conveyed, are 
unsatisfactory, as the spectator is quite near enougli to perceive de- 
tails, and finds none, except those belonging to the execution of the 
work and which ought not to be visible, This unpleasant effect is 
produced in the “Sala de’ Giganti," by Giulio Romano, at Mantua. 

In the suite of apartments or Stanze in the Vatican paipted by 
Raphael, the compartments for pictures are as large as they can be 
consistently with the size of the rooms. In the first work there exe- 
cuted by him, even the foreground figures are not larger than life. 
As the great artist proceeded in his labours, he increased tlie size, 
and reduced the number of the figures, till his eye was satisfied. 

The limited distance, compared with their size, at which these 
works are scen, may in like manner have determined the style of exe- 
cution, and ultimately in some degree even the subjects. In the 
Camera della Segnatura, which at first appeared to be the only room 
which could be allotted to Raphael (the others being then ocenpied 
by the works of older artists), the subjects, such as philosophy, 
poetry, &c. are abstract; but when directed to re-paint the remaining 
rooms, the experienced artist adopted or approved of a class of sub- 
jects which required various details, such as it is natural to look for 
in objects seen near. 

On the same principle differently applied, when Michael Angelo 
began the ceiling of the Sistiae Chapel, he filled three compartments 
with numerous small figures and a variety of incidents; but Cu 
that sucb a style produced no effect from below, he suddenly enlarge 


> Letter from M. De la Roche to Mr, Wilson, 
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the figures of the next compartment to a colossal size: they thus oc- 
cupied the whole space, leaving no room for background. Having 
once satisfied himself as to the necessary size, le adhered to it 
throughout. 

The tapestries executed from Raphael’s cartoons were originally 
destined for, and ultimately hung up in the Sistine Chapel, round the 
Presbyterium. In the cartoon which, from the intended situation of 
the tapestry and from other circumstances, appears to have been exe- 
ented first, viz, the Miraculous Draught of Fishes, or Calling of 
Peter, the figures are comparatively small; in all the rest, the size of 
the figures is greatly increased. +° 

These examples may suffice to show that the distance from which 
the spectator is supposed to contemplate a work (sometimes asa part 
of an extensive decoration), not only defines the size of the figuves, 
but also regulates in a great degree the quantity of detail, and conse- 
quently the selection, or at least the treatment of the subject. 

In the instances of the Stanze of the Vatican and the cciling of 
the Sistine Chapel, the great artists made their own arrangements 
respeeting the spaces or compartments. Inthe Palace at Westmin- 
ster the distributicn of the spaces bas already been fixed by the ar- 
chitect. 'Phe distance at which paintings in the Victoria Gallery 
will be seen will be considerably greater than in tlie Vatican, not so 
much from the difference in the dimensions of the rooms (the Victoria 
Gallery being 45 feet wide, and the Hall of Constantine, the largest 
of the suite in the Vaticau here referred to, being not much short of 
that measure), as from the smaller space which the architect proposes 
io allot to each painting. As it is, the moderate size of 12 feet is 
fixed. 

The apartments of the Vaticanto which the Hall of Constautine 
forms the approach, vary in dimensions and are not all rectangular. 
The room called the Camera della Segnatura measures about 35 ft. in 
the longest dimension. Single frescos, with the addition of a painted 
frame-work, occupy each wall. The paintings called Theology and 
Philosophy (or the Dispute of the Sacrament and the School of 
Athens) measure, without reckoring the painted frame-work, about 
26 feet 8 inches wide;?? so that the utmost distance to which the 
spectator can retire from either is not suíficient for the eye to em- 
brace the whole composition. The base of the paintings is, however, 
above the height of the eye (in the other rooms higher than in this), 
which somewhat increases the distance; but inthe Hall of Constan- 
tine, measuring about 60 feet by 42, the large fresco of the Battle 
with Maxentius, about 36 feet in extent, 1? on one of the side walls, 
cannot be viewed at the minimum of distance which is necessary to 
see the whole of a picture. ! 

The ceiling of the Sistine Chapel is about 60 feet from the ground ; 
the size of the single compartments has no relation to this distance 
which would admit of pictures measuring from 30 to 40 feet wide; 
but the size of tbe figures (with the exception of those in the three 
compartments before mentioned) is perfectly well calculated for their 
situation. Those in the coved part of the ceiling, as is well known, 
are still larger, partly perhaps with a view to counteract the effect of 
the curve. The head of the Delphic Sybil measures about 2 feet, 
Hus a height for the entire figure, if it were erect, of nearly 
16 feet. 

Thus, even where single paintings and compartments can be duly 
embraced by the eye, the Italian painters seem to have considered 
that the effect of each should be subservient to that of the whole wall 
er ceiling, though that whole, strictly speaking, could not be compre- 
hended at one glance. Instances, it also appears, are not wanting in 
which the size of the apartments does not admit even of single paint- 
ings in it being embraced by the eye at once. This may be a sufli- 
cient excuse for the absence in such works of any general effect of 
chiaro-scuro. The principle of making the effect of the various 
compartments subservient to the whole scheme of decoration appears 
therefore to be one of the points in which the equality of architec- 
tural embellishment may, in some degree, require to be extended to 
painting, and in which the unpicturesque principle of repetition is in 
danger of superseding concentration. The resource of the painter, as 
exhibited in all the examples quoted, is effective composition, through 


; 
19 The cartoon of Paul preaching at Athens may offer an exception : the 
subject demanded a display of architectural magnificence ; but even here the 
principal figures are much larger than in the cartoon of the Calling of Peter. 
11 Passavant, in his life of Raphael, gives the dimensions 25 ft. by 15 ft., 
French measure. 

12 Passavant (ib.) and Bunsen (Beschreiburg der Stadt Rom), give the di- 
mensians 50 palms by 22. 

43 Once and half the width of a pieture is considered the minimum of 
distance to which the spectator can retire to sce its whole surface. A circle 
cannot be embraced by the eye till the spectator retries to a distance equal 
to thrice its semidiameter. 
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which, elevation, isolation, &c., may render the principal objects 
striking, and a gradation of importance may be attained by skilful 
arrangement. ‘There are, however, instances in which the effect of 
mural paintings of vast size, and which are seen alone, approach the 
concentration of effect commen in easel pictures. A cupula seems to 
suggest this treatment; a single painting occupying the end wall of a 
chapel, or of a hall, and which way be seen at a suficient distanee, 
admits of the principle of concentration (subject to tlie conditions 
arising from its adaptation to architecture), inasmuch as it is a whole 
in itself, Thus, judging from its present remains, there appears to 
have been a treatment of light and dark in Michael Angelo's Last 
Judgment different from that of the ceiling subjects. The enlarge- 
ment of the figures in the upper part of the lreseo is rather to be 
accounted for by the principle belore followed by the great artist in 
the ceiling, namely, that of adapting the size of the figures to their 
real distance from tle spectator; for it may here be observed, that 
the perspective diminution of figures is confined to narrow limits in 
the works above mentioned, and in those of most of the Italian 
masters, Correggio and his imitators excepted. This restriction is a 
necessary consequence of the general aim of the severer schools—an 
aim which was only recognized by Correggio in subservience to liis 
favourite qualities of chiaro-scuro and gradation. The other great 
painters seem to have considered that figures reduced to minute di- 
mensions by perspective may express distance, but, in general, no- 
thing more. The real subject of Correggio’s cupolas may be said 
to be space; the subjects of the mural paintings of Michael Angelo 
and Raphael are rather human action and thought. 

With respect to the attempt to do away with the real surface of 
ceilings by perspective appearances, a practice so much abused in 
the decline of art, it would be a mistake to suppose that the repre- 
sentation of an immeasurable space overhead, with violent fore- 
shortening, as seen in the cupolas of Correggio, was altogether new in 
Italy in his time; and it would be equally erroneous to conclude that 
the great artist who paiuted for Julins II, were unacquainted with 
efforts of the kind. here was a remarkable and early example in 
the Church of the SS. Apostoli in Rome, by Melozzo da Forli, in 
which a foreshortened figure of Christ, represented in the subject of 
the Ascension, “seemed,” to use the words of Vasari, “to pierce the 
roof." 24 Michael Angelo, of all artists, would have been the last to 
shrink from the difficulty of foreshortening, hut he preferred the more 
judicions, because more intelligible and expressive representation of 
figures, seen as if apposite to the eye, and not as they would appear 
above it. In his as well as in Raphael's ceiling pictures, the horizon 
is often introduced as it would be in a painting on a wall. : 

But to what extent, is the characteristic aim of painting, viz., the 
representation of roundness and depth on a flat surface, to be sacri- 
ficed or limited in the adaptation of painting to architecture, and how 
far are the observations, on this point, of the writers above quoted to 
be looked upon as valid? The answer may be furnished by the ex- 
amples before mentioned. From those examples it is apparent that 
the larger the dimensious of the figures, (the necessary consequence 
of the distance at which the work may require to be viewed,) the 
more abstract must be the representation, and the more it requires to 
be reduced to expressive essentials ; that, on the other hand, where 
the spectator can only retire a few feet to contemplate a painting, the 
eye demands a greater fulness of parts, and more gradation; but that 
in no case can the imitation descend to the style of cabinet pictures, 
inas much as the compartments, however small, are always to be con- 
sidered as portions of an extensive whole. e" ; 

The apparent contradiction of the omission of detail, in proportion 
to increase of size, was adverted to in a paper in the appendix to the 
former report, and, hearing as it does on the question under discus- 
sion, may be more fully stated on the authority of various examples, 
as follows :— . 

The representation, without reference to its frame or boundary, is 
required to expand as it recedes from the eye; this inerease of size 
with distance (or of distance with size) being indispensable, in order 
that the work, as a whole, may be duly seen, But this progressive 
enlargement is confined to significant forms and objects; things less 
important are gradually omitted, notwithstanding the general increase 
of size. The extreme effects of proximity and distance correspond 
in some respects, for works of art may be so smail that their leading 
features only ean be perceptible: this effect is equivalent to that ot 


' distance, Thus, engraved gems often exhibit a grandeur of style fit 


for colossal figures. On the other hand, the degrees of distance to 
which the style of highly-linished cabinet pictures may be said to 
belong, are defined by the average range ol most distinct vision. 
Beyond and within that limit, whether the pictured plane diminishes 


—— 


24 Part of this work is now preserved in the Vaticau. 
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as it approaches, or expands as it recedes from the eye, detail is 
either less compatible with effective representation, or is less per- 
ceptible. 

The following considerations may tend to explain the practice in 
art to which this statement refers. The scale of mere magnitude 
still increases with increasing distance, as the picture becomes en- 
larged, and it would at first appear that, at any and every degree of 
distance, the eye must continue to receive an equivalent impression. 
This cannot, however, be literally the case; for the scale of other 
qualities, such as sharpness and softness, and light and darkness, may 
be already complete in a picture requiring to be seen near; conse- 
quently, that scale cannot be increased by increased dimensions, while 
it must be reduced hy increased distance. But as it becomes re- 
duced—as sharpness, force and gradation become impaired, notwith- 
standing the inerease of dimensions, the omission of detail becomes 
unavoidable ; for it is essential to completeness that the quantity of 
parts should not surpass the existing technical means of expressing 
their relative importance. 

The restrictions which iv this instance are a consequence of dis- 
tance and dimensions, are more or less expedient in all modes of imi- 
tation in which the organ of sight is less fully informed. The incom- 
pleteness in the appearance, as in the case of the absence of colour 
in sculpture, being compensated by greater general distinctness, and 
by a representation unencumbered by accidents. 

Perhaps the most remarkable examples of this relative completeness 
or independence of style occur in the outlines and monochroms of 
Greek vases. In these works, the line being assumed to vary but 
little in thickness, the means of representation may be said to be re- 
duced to the lowest degree. Yet a certain gradation is still pre- 
served. The quality of smoothness in forms is expressed by the 
omission of internal markings; without background, the scene is in- 
dicated by a significant stenography. Parts only of some objects are 
introduced ; others (the presence of which may be inferred or imagined 
from the position of the figures) are entirely omitted; as if that which 
reduced figures to a mere ontline, rendered subordinate objects in- 
visible altogether. 

Flaxman has shown that the language of abstract form (apparently 
requiring no addition of light and shade to assist its meaning) can be 
employed quite as emphatically with less convention; but the same 
general principles are recognised in his designs. 

The consistency which is maintained even on so limited a scale, is 
not less apparent in the works of great artists, in mades of imitation 
which afforded ample means of expression. From the restricted de- 
partment of art referred to, in which so much beauty was nevertheless 
condensed, to examples of painting, which have exhausted the resources 
of imitation, the world has always awarded its approbation to com- 
pleteness of style, and to the docility which has kept it in view under 
the conditions o! subject, material, place, and dimensions. 

Sir Joshua Reynolds observes that Michael Angelo, in the Sistine 
Chapel, attempted little more than could be attained in sculpture ; 
nevertheless, it has been remarked that the ceiling of that chapel, as 
an example of decoration and of the due adaptation of painting to 
architecture, lias never becn surpassed.'* The inference is, that dis- 
tance, large dimensions, and the grandeur of style which is the result, 
are favourable to the fulfilment of the union proposed. But although 
there are few examples of perspective or of backgrounds in the com- 
positions of the Sistine Chapel, the individnal figures are remarkable 
for roundness, and the fresco of the Last Judgment may originally 
have exbibited the quality of depth in a remarkable degree. 

The extreme doctrine which assumes the necessity of aiming at 
flatness, because a wall is flat, may therefore be pronounced erroneous 
on the authority of the best mural paintings, and may be considered 
unnecessary, even as regards the end proposed. As a proof, it may 
be sufficient to remember that examples of oil-painting in which the 
effects of aerial perspective have been represented with consummate 
mastery, when hung up in a room are immediately seen to be flat snr- 
faces, more or less agreeably coloured. At the same time it is appa- 
rent that the breadth of treatment which must ever be an attribute of 
* monumental" painting, must tend to reduce the fulness of relief. 
The limitation of chiaro-scuro which this supposes, involves, however, 
an especial attention to colour, and it is to be observed that the prac- 
tice, common with the painters of Venice and Friuli, of executing 
large figures, ealeulated to be seen at a considerable distance, on the 
exterior of buildings, may have led those painters to feel the import- 
ance of depth of local hnes, and the necessity of laying a stress on the 
permanent rather than on the mutable qualities of nature. Tbe reqni- 


_ +5 ‘the remarkable alteration in the size of the figures before referred to, 
interfering as 1t does with the architectural symmetry, is not however to be 
overlooked. 
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site which M. De la Roche thinks essential, viz. the predominance of 
light masses, is quite compatible with this aim; and the lightness of 
eliect, without deficiency of force, which is the result, is a quality sel- 
dom wanting in Italian frescos. Those by Annibale Carracci, in the Far- 
nese Palace, form a remarkable contrast to the heaviness of some oil- 
pictures by the same master. 

With respect to the alleged expediency of intrusting the execution 
of a series of pictures to a single artist with a view to unity of effect, 
it appears, from the examples before given, that the change of style 
consequent upon first experiments, which may be exhibited in a series 
by a single artist, may interfere as much with architectural symmetry 
as the varieties of treatment resulting from the employment of many, 

In the instance of the frescos in the Stanze of the Vatican, it shonid, 
however, be remembered, that although the contrast which some of 
those works present to the rest might not have been satisfactory had 
they formed a series in a vast hall, yet as each picture occupies an 
entire side, and is seen almost alone, the incongruity which to a cer- 
tain extent exists is not apparent. Again, the architectural and other 
back grounds, which are sometimes elaborate, might have been too 
prominent had the compartments been of the ordinary shape; as it is, 
their semicircular form snfficiently reduces the space above the 
figures. 

The condition of a peculiar style of architecture is altogether a 
question of taste; even authority here fails, the greatest Italian mas- 
ters never having been called upon to paint in a Gothic building. The 
example which is most applicable may be faund in the works of Luca 
Signorelli, at Orvieto. In those works there can be no doubt that the 
artist's object was not to imitate, but to surpass the ruder productions 
which may have been executed, there or elsewhere, about the time 
when Italian-Gothic structures were erected. The Tndor style of 
Gothic (the style of the Palace at Westminster) is coeval with the 
highest development of art in ltaly; and buildings erected in the 
time of Henry VIL. or Henry VIII. might have heen decorated by the 
hand of Raphael, had he accepted the invitation of the last-named 
monarch to visit England. +ë 

From the foregoing considerations and examples it appears that, 
whether the decoration of a wall or ceiling consist of one ar of many 
paintings, the treatment should have reference to the whole extent of 
such wall or ceiling; and that, consequently, if the compartments be 
small, that circumstance does not of itself involve the necessity of a 
corresponding style. Hence the dimensions of the figures are not 
always referable to the size of the compartments, but are rather calcu- 
lated for the distance from which the whole, or a considerable portion 
of the decorated surface can be conveniently viewed; and the usual 
consequence is that little space remains inthe pictures for background. 
The cartoons of Raphael may in general be cousidered as models in 
this respect, tlie tapestries for which they were designed having been 
to all intents permanent mural decorations. It may here be further 
remarked that, when figures differing in size from those in the prin- 
cipal compartments are introduced among the architectural embellish- 
ments, they are often painted in ehiaro-scuro, or in imitation of bronze, 
gold, or some such imaterial, or, if imitative of nature, the subjects are 
supposed to be on tapestries. Such portions thus profess to be works 
of art, and the difference of size, as compared with that of the figures 
in the principal compositions, involves no inconsistency. Such, with 
occasional exceptions, examples of which have been before noticed, 
was tbe practice of the Italian painters. 
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ArciEOLoGICAL İNSTITUTION Or RomE.—The annals of last year's pro- 
ceedings of this Society have been recently published, and contain drawings 
and deseription of the Temple of Mount Ocha, near Carystus, in Euboea, 
communicated by Professor Ulrichs. of Athens. This temple is generally 
believed to be the oldest and best preserved specimen of the kind in Greece, 
and is particularly remarkable for the massiveness of its walls, and the pe- 
culiar structure of its roof. The prize proposed by this Academy in 1842, 
for the best essay on the Coinage of Italy, has been gained by Dr. Achille 
Gennarelli, author of the text of the “ Museo Gregoriano" Le opposes 
many of the opinians advanced in the work published by Marche and Tes- 
sieri, under the title of * Aes grave del Museo Kercheriano,” which al- 
though up to this time the standard work on Italian coinage, was yet so 
faulty as to induce the Archzeological Society to propose a prize for another 
on the same subject. 

Sr. Many's Cnvacn, Reapino.—During the course of last month three 
very ancient sedilia, of the early English architecture, were discovered in 
ruins behind the wainscotting on the south side of the chancel, the fresco 
painting at the back of them and the encaustie tiles being still in excellent 
preservation, 
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THE PHILOSOPHY OF CORAL FORMATIONS, AND THEIR 
ARCHITECTS. 


Corau (Corallium, Lat. from opm, a daughter, and años, the sca; so derived 
by Minshew, because it is generated from tke sea; ) generally described as 
an animal growing in a plant-like form. or a congeries of animals of the 
polype kind: there are 13 genera at present known to us, embracing uume- 
rous species. The ancients are wholly silent on the subject of coral reefs 
and their architects, their knowledge, according to Dioscorides and Pliny, 
being confined to the white and red corals of commerce, of which they enu- 
merate six varieties or various shades, from dull white to bright red or scar- 
let, the latter being held in the highest degree of estimation by the Romans, 
who classed them among the most valued gems. But although silent, it 
cannot be supposed that they were altogether ignorant of their existence, the 
Red Sea, sumetimes termed by the Hebrews the Sea of Zuph, or Weeds, hav- 
ing been navigated from the earliest ages by the various tribes bordering on 
the coasts, the dwellers of ancient Mesopotamia carrying on a constant trade 
of drugs, spices, &c., with Egypt, Syria and Palestine, and eventually with 
European nations. We are therefore to assume that the perilous reef and iis 
beautiful architects were well known to them, as they are to the Arab anl 
Abyssinian traders of the present day, under the general term of stony 
plants or weeds. Cæsalpinus, Docconc, Ray, Tournefort, Geoffroy, and Hill, 
class cora] among marine plants, maintaining that it is propagated by seed 
like unto vegetables, and Count Marsigli, who was a very attentive observer, 
supposed he had discovered its flowers and fructification ; but the more mi- 

` nute observation of M, de Peyssonne! led to the discovery that what Count 
Marsigli mistook for flowers, was no other than a congeries of minute insects 
inhabiting the coral; for upon taking the branches out of the water, they 
immediately retired into the cellular cavities, re-appearing on immersion in 
water. Recent observations by Linnzeus, Ellis, and others, confirm these 
latter views to a certain extent only, for in the face of these authorities, and 
of many indisputable facts, it is still a subject of dispute as regards fungi, 
sponges, an other species, and throughout the v hole, the link of life between 
the animal and vegetable kingdoms is so finely drawn as tu be indivisible, 
the beginning and the end being lost in the snbtilty of nature's workings. 

The coral polyps, which are invisibly minute in their atomie structure, 
perform a most astounding part in the production of earths, and of fossil and 
mineral compounds. Governed in their distribution by habit and generie 
character, they generate in groups and families in localities favourable to 
the propagation and increase of their kind ; or they are disseminated by the 
tidal currents, or by organic or inorganic substances to which they attach 
themselves, throughout the various regions of ihe element in which they 
live. In the colder latitudes, or in the lower depths, they are known as 
naked polyps, being of the lowest order of organization and simplicity of 
strueture, gelatin and albumen together, or gelatin alone. with sea water, 
being the chief, and in many instances thcir sole elementary compounds: 
Lut, as they approach the surface of the waters in temperate or tropical 
regions, tbeir organic structure becomes more rigid, and to the above simple 
material is added, calcium, magnesium, sodium, iron, ammonia, marine acids, 
and other well known products, by which, in warm and tranquil seas, they 
become the unconscious architects of hills and chains of hills, mountains and 
chains of mountains, rising above the waters as islands and portions of 
continents. 

The coral polyps are living but not sentient bodies, being mere impulsations 
of life; they are rapidly generated in warm and tranquil waters, and as the 
grasses of the field, as rapidly disappear before the infiuences of climate, of 
disturbance, and of the countless creatures of the deep that prey upon them. 
Preserved from those contingencies eommon to all forms of life, such is the 
peculiar economy of their structure and organie action, as to admit of a very 
brief peiiod of individual existence, the tender offshoot, like that of the 
flowering shrub, being soon hidden in the more consolidated structure o^ the 
compound body; every simple body, however minute on its paris, having 
limits to its extent, such limits being defined by and depending in its nature, 
quantities, and qualities, and the influences by which it is generated and 
fuverned: every compound body having also limits to its extent, such 
limits depending, in like manner, on its nature, quantities, quahties and local 
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j influences, the same being perfect results of the day, still perfecting by ac- 
quisition of paris an] quantities, and passing through the brief but suecessive 
stages of development, frorn birth to maturity and from thence to decay. 

Many of these bodies propagate their kind by separation of parts, every 
particle of the body haying capacity, under favourable circumstances, to pro- 
duce life: thus species are propagated and stistained: of such are the naked 
pulyps. Other species increase by the multiplication of their parts until they 
have attained a certain size, defined by the accidents of clime and associ- 
ation ; and becoming matured, their gemma or buds drop off, and carried 
away by the waters, are generated therein, affixing themselves to some organic 
or inorganic boly where they increase anl multiply their species; others 
are permanently fised tu their primary bases, and increase by multiplication 
of parts in a manner precisely similar to the growth vf plants, ramifying 
into shoots and branches. and becoming eventually one peculiar body of a 
plant-like form, and having the appearance and qualities characterizing 
species. The progressive development and growth of tungesa or mushroom 
species in the ocean and on the earth is precisely similar, although the one 
is said to belong to the animal, the other to the vegetable kingdom ; both the 
one and the other spring from corruption or decomposed organic matter— 
both are developed by a gradual enlargement of the entire body, stem an 
crown produced by multiplication vf parts—both attain a defined size and 
form distinguishing species and characteristic qualities—both multiply by 
their seed given forth through their cellular cavities—and both are incapable 
of propagating by slips and cuttings. The same beautiful coincidence may 
be remarked in many of the madrepores and millepores, their organical, me- 
chanical, and ehemiea! action similating with terrestrial plants. each having 
root and stem, branches and leaves, each having its ascending and descend- 
ing sap, and a governing action embracing the whole system; the stems of the 
corallines are composed of capillary tubes whose extremities pass through the 
calcareous crust, and open into pores on the surface, and such is the d spo- 
sition of plants. Many of the corallines consist of a single tube, as for in- 
stance, Tubelaria, or pipe coral; here the tube risesin the form of the cup of a 
flower, such as the primrose: at first it is merely a flesh-like film contracting 
towards ihe base when taken from the water, and expanding when replaced 
in it; this film, consisting of gelatin, calcium, and sometimes a small portion 
of animal oil, is the germ of the budy, which strengthens with its growth, 
and finally becoming rigid, its individual organie action is impeded, its pro- 
geny appear and close the apex, and thus they continue to ramify into joints, 
and when united in groups and families, the whole contribute to form onc 
vast catacomb, many of these jointed tubes rising up together, the living 
crowning the whole, and still continuing to increase so long as they are unin- 
terrupted by destroying causes. These polyps have the usual characteristic 
of animal matter, but their mode of generation and development fully justify 
Dr. Paris and others in insisting upon their belonging to the vegetable king- 
dom. The same may be said of other species of the Poly piers Calciferes, which 
in the place of 2 woody fibre have a calcareous substance mixed with their 
animal juices. or forming their outward covering, the like organic action and 
development being common to the vegetable kingdom. 

Polyps pass through the like gradations of change with shell fish or tender 
succulent plants ; those of most calcareous nature not excepted. The stony 
polyps develop two distinct stages of existence ; in the first they are naked 
and flexible, and it is in this state that they are mistaken by naturalists, on 
the one side, as tentacula of the animal, on the other as the flowers and fruc- 
tification of the vegetable body. The fungous matter covering some, and the 
flesh-like matter exuding from or covering others, is the rising progeny of 
the consolidated mass beneath, convertible, and converted in the course of 
time into like consolidated matter; the basis beneath the external covering 
of fungons matter consists of consolidated matter in whieh vital action is 
still manifest, and consolidated matter in which vital action is extinguished, 
the la'ter being in many cases converted into solid limestone rock. or as is 
manifest in the corals of commerce, the degree of organic action simila‘es to 
that of forest trees. The Madrepora Fungitis, as Rumphius observes. while 
living is covered with a thick viscid matter like starch, the more elevated 
folds or plates having borders like the denticulated edges of needle-work lace, 
which are covered with innumerable oblong vesicles formed of the same 
gelatinons substance. This. and the coarse visible rind, is the active purtion 
of the compound body appertaining to its calcareous bases, and drawing its 
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vital action therefrom, as well as administering nourislunent thereto, as it 
consolidates by abstracting its faod from the medium in which it moves, so 
its lower portions gradually assimilate to the calcareous hasis on which it is 
placed, and new offshoots arise to vegetate in turn tbeir fleet existence, until 
they enter the second stage, and eventually into the fossi] kingdom. It ts 
upon the gelatinous viscid matter covering the surface of corals and coral- 
lines that the animals of the deep feed, it is to the vast plains covered with 
half naked and naked polyps, that whales, turtles, and other species repair to 
revel in abundance, crapping the surface, which is rapidly renewed again. 
Mr. Darwin is decidedly in error when he talks of fishes hrowsing upon the 
coral branches ; it is true that calcareous matter is often found in the sto- 
mach of fishes, particularly those of the coral species, hut it is equally true, 
as previously observed, that many of the polyps, while in their soft state, 
contain a great portion of calcareous matter,and to the continued increase of 
this matter the coral owes its eventual solidity. On the other hand, the ge- 
nerality of species while living, are filled with a milk-like fluid, fat, sharp, 
and astringent, and in some of the Gorgonia in particular, sa powerful are its 
effects, as to draw blood when applied to the tongue, for while in the living 
state a strung electric excitement is evident in the living system: it is also a 
fact that minute or naked animalcule are seldom, if ever, found located on 
the coral branches, the intruders being generally shell-bearing animals of 
like constituents with themselves. And finally, months of observation among 
the coral reefs have convinced the writer of this article that the delicate 
branches always remained uninjured by fishes, which feed upon them as ants 
feed upon the aphides, rabbing them of their sweets alone, and leaving the 
body uninjured. 

Lythophyta, Tubipora, Millepora, Madrepora, and Fungosa, propagate 
their kind through the means of their juices, which exuding from the parent 
trunk, fall upon the surrounding soil, become attached thereto, and if cir- 
cumstances be favourable, are speedily generated, being governed in their 
first development by electro-chemical action, where light and heat are neces- 
sary adjuncts ; in thcir increase, by the forces which govern vegetable bodies 
in their multiplication of parts; and, in their advance towards maturity, by 
the laws of organic life as their organica] structure becomes developed. Their 
food is received thraugh the cellular pores, and consists of water and the 
atomic particles floating therein, which, received intu the living system, 
undergo chemical change, forming praducts similating with the organic 
body, eventually converted into the milk-like fluid, which, like the sap of a 
tree or the blood of an animal, pervades the whole system. From the deve- 
lopment of the gemma or buds in many species to their full maturity of 
growth, they exhibit all the phenomena of terrestrial plants, being uniform 
in their development, growth, and decay, and propagating by their seeds and 
cuttings. 

This similarity of action and organical arrangement would at once identify 
them with the vegetable kingdom, was it not for the animal matter manifest 
in all of them; it is certain that they differ little from fucuscs and confervas, 
and like them are uniform in their growth, development, and decay ; we can 
therefore only come to the conclusion that Life thronghout nature is one, 
although differing in degrees ; that by nature animal has no distinction above 
vegetable life, but acquires powers, under favourable circumstances, from the 
superiority of its elastic compounds and peculiarity of its organie action, 
which is not distinguishable in lower organizations: that when organic 
action is impeded by the rapid secretion of caleareous matters, the body or 
form, unless under intense energy of light and heat, and other favourable 
circumstances, is not enabled to pass the boundaries of simple organization, 
such as distinguish vegetable Lodies: and so far as respects the stony polyps, 
the mixed qualities which compose the juices and the animal framework, as 
liue, soda, magnesia, &c. are inimical to their attaining any considerable 
size, ot to the development of nerves, marking an advance in organic charac- 
ter. As regards life, they may, therefore, be considered as one with the vege- 
table kingdom, and that while the animal matter secreted by the functional 
operations of life identifies them as belonging to the animal kingdom ; the ac- 
tion of life hy which their animal matter, carbon, lime. ammonia, and other 
compounds are produced, and the organs of reception, retention. and motive 

power, by means of which they draw their nourishment from the medium in 
which they live, as also the act of procreation by division of their parts, and 
the ultimate development of peculiar form to a definite estent only. and the 
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organica] arrangement of the several compouuds of which the body consists, 
as strongly identify them with the vegetable kingdom. 

The colourless pellicle which distinguishes many species of the zoophyta 
planta, and is also distinguishable in some of the stony species, is formed in 
every individual of the vegetable kingdom; the cellular texture is formed 
from the membranous in like manner, varying in form in different genera and 
species ; the ligneous fibre is suhstituted by the stony matter, which supports 
and constitutes the solid part of the hody, being also formed by a series of 
depositions, which, after the body has attained maturity, gradually encroach 
upon the vascular vessels, and, by arresting further circulation, destroy the 
vital principle. In like manner with vegetables, many species are perma- 
nently fixed upos bases, advancing in their growth towards the rays of the 
sun in the direction of light and heat, and this vegetative process is mani- 
fest, not only in the Zoophyta Planta, but also in numerous species secreting 
lime, as sea ferns, sponges, madrepores and millepores. 

Many of the stony polyps, while in the living state, continue soft and 
yielding to the touch, but as the sap vessels fill up, they gradually indurate, 
and if this take place beneath the waters, they become converted into limestone 
rock ; thus it is with the beautiful Meandrina spreading over its consolidated 
bases in moss-like clumps: its external covering is exceedingly soft, similating 
to the living sponge. and asit enlarges, so it enlarges on every side ; itsanimal 
matter is converted into a kind pf bony substance, which is filled with liviug 
juices passing to and fro through the whole system, until the entrance to the 
cellular pores becoming filled up, the lower portion dies, hut still remains 
attached to the living hody. 

The time that each species requires to perfect its growth is very variable, 
necessarily depending upon latitude, dip, and inclination; and again, upon 
its preservation from those numerous accidents to which it is subject in com- 
mon with all forms of life, such as local or general disturbance of the me- 
dium in which it is placed, or the predatory warfare urged against it by 
almost all the living species of the deep. An erroneous idea is entertained 
by men af science, that the stony polyps are of exceeding slow growth, such 
being the natural consequence of their consolidated nature; thus Ehrenberg 
calculates that the specimens of Meandrina seen by him in the Red Sea were 
at least 2000 years old ; but these, it would appear, were of the dead and not 
of the living coral: and even if living, the calculation is ridiculous, for, in 
fact, they attain a very great size in 20 years when uninterrupted in their 
growth. In tropical regions, where they enjoy heat and quietude, their 
growth is exceedingly rapid, rivalling, in this respect, terrestrial plants and 
grasses; but like the latter they are the food of myriads of creatures which 
greedily crop aff the flesh-like surface, and thus retard their growth. Inthe 
lower depths and heneath temperate climes, like the leaves of the forest, they 
die off annually, or, otherwise, their grawth is retarded by adverse circum- 
stances of low temperature and local disposition. Much also depends upon 
their freedom from tidal disturbance, tor the tender and delicate gemma or 
huds of many species are easily washed away by tlie ocean tides, or destroyed 
by the intrusion of sands, or other matters inimical ta their freedom of action 
or alien to their nature. 

Some idea of the time required to mature their growth, may be derived 
from our knawledge of the growth of the white and red corals of commerce, 
in the Mediterranean Sea. Marsigli informs us that the white coral of this 
sea is most abundant in caverns to the south, and where the sea is smooth 
and tranquil; that it is seldom found in a western exposure, and never to 
the north; that when the caverns are despoiled of it, ten years are allowed 
by the fishers for its regeneration, and in this time it attains its extreme 
height and thickness; at greater depths it disappears. This is confirmed by 
Spaglanzani, who says that in the neighhourhoad of San Stephano the coral 
does not attain half a foot in 10 years, and in proportion toits depth so it de- 
teriorates in quality, and gradually disappears; that the greater quantities 
are at depths varying from 60 to 125 ft., and some fisheries are carried on to 
the depth of 900 ft.; at this latter depth it is said to require 40 years to at- 
tain the same size which, at the depth of 60 ft., it attains in 10 years. Im all 
parts of the acean, local influences determine the time requisite for maturing 
the coral. M.de Peysonnel found that the coral grows in different directions, 
sometimes perpendicularly downwards, sometimes horizontally, and some- 
times upwards, and in the caverns of the sea open to every exposure. La- 
mouroux remarks, “ we find some polypidoms placed always on the southern 
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slopes of rocks, and never to that towards the east, west, or north ; others, 
on the contrary, grow only on those exposures, and never to the south. 
Sometimes the position is varied according to latitude, and the shores inclined 
towards the south, in temperate or cold countries, producing the same species 
as the northern exposures of equatorial regions." Again, it is evident that 
the duration of their existence is variable; some are but the creatures of an 
hour, of a day, of a few months, falling off and disappearing aecording to 
their nature, and to the climate to which they are subjected; thus in the 
colder seas, numerous tribes are cut off every winter to be renewed in spring. 
Some continually throw off their parts, and thus new generations are pro- 
duced, and these gemmules being carried away by tidal action, or by attach- 
ing themselves to locomotive animals, cause such tribes to be more generally 
diffused. But although, as Lamouroux remarks, many species are periodi- 
cally destroyed, it must not be supposed that entire destruction takes place, 
the matured portion of the compound body remaining, asa tree stripped of 
its leaves, being xeclothed with verdure in the ensning spring, and still add- 
ing to its strength and size by multiplication of its imperishable parts. In 
tropical countries, where the heat is general, the polyps spread abroad over 
ihe valleys and troughs of the deep, without reference to inclination, as in 
colder seas, their nature and qualities being determined by the temperature 
and depth. 

The present accepted term of polype is much too vague and undefined to 
be rightly understood, being made to embrace many animals of higher orga- 
nization ; thus, according to the present acceptation of the term, every plant 
and every animal may be classed as polype—every organic body, whether 
it be animal or vegetable, increasing by the multiplication of its parts. The 
term polype ought, therefore, to be confined to those simple organic bodies 
which act independently in their parts and quantities, so that on separation, 
the several divisional parts, as in the hydreda and other species, they expe- 
rience no loss of power in this division, but still continue their functional 
operaticns, being perfect results in their separate state, and perfect results 
as one whole. On the other hand, there are species of coral and corallines 
where life is in entirety as in shrubs, and some of these cannot be propagated 
by slips or cuttings. 

Numerous species are, from their nature, confined to particular localities 
of the water, or to certain depths ; othersare generally, and some are uni- 
versally, diffused, maintaining their form and qualities under every latitude; 
but with few exceptions, locality has a marked and determinate influence in 
their organic structure, and in their qualities and quantities, which almost 
invariably depend on food and temperature, in consonance with the 
known laws governing all animated nature, for beneath all latitudes like 
Causes produce like Effects; when the temperature and local and general 
action similate, the results similate also. Thus the stony corallines and corals 
abounding in eastern seas, are of similar conformation and character to those 
dwelling within western and southern seas; and thus it is in the uniformity 
of living species, there is a uniformity of matter produced by the functional 
operations of life, the depositions of matter forming strata composed of 
oceanic organic bodies and their decomposed particles, being the unerring 
indication of the temperature under which they lived and propagated in 
their generations. Thus the fixed or locomotive animals or animo-vegetables 
which secrete lime, and by deposition age upon age, form hills and mountain 
chains of calcareous matter and of solid limestone, (such, for instance, as 
much of the British strata is composed,) make us acquainted with the primary 
causes of effects produced, being unerring indications of the vast and wonder- 
ful changes which this planet has undergone, and which it must stil] undergo 
ere the end of nature is accomplished; such organic beings as are hourly 
manifested to us, having of necessity existed and propagated within a medium 
and beneath a temperature adapted to their habits and character; thus it is 
that every formation of chalk, oolite, ocean marl, and calcareous matter, 
however remote from those latitudes in the present day, however far re- 
moved, however high it may be elevated above the present level of the sea, 
however changed and disguised by time or circumstance, must, while gene- 
rating and perpetuating their species, have been beneath tropical and quiet 
seas duri ng those ages requisite for the completion of so vast'a mausoleum. 

The caleareous polyps, comparatively speaking, are scarcely known in the 
depths of northern seas; the delicate corallines are equally scarce in the 
depths of tropical seas, species being most abundant in latitudes where thereis 
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warmth and tranquility ; all in their growth advance towards the rays of light 
and heat: but where the sun is nearly vertical, they extend themselves in every 
direction, without reference to latitudeand dip. The sponges, sea mushrooms, 
millepores, and many species of madrepore, together with echini, sea worms, 
and numerous other species, are seldom found at any considerable depth, 
intense heat communicated through the shallow aqueous medium and re- 
fracted from the calcareous bed, being most favourable to the full develop- 
ment of many species, and essentially necessary io the existence of others. 
In proportion to the degree of heat, so is the quantity of lime, soda, mag- 
nesia, and other compounds, 

To those who have seen the splendid collection of corals in the British 
Museum, 1 would observe, that in many of the beautiful specimens, such as 
Astrea and Meandrina, they behold the skeletons alone. The beautiful con- 
volutions of the one, and the star-like appearance of the other, were once 
covered with their animo-vegetative covering, exhibiting varying colours, as 
green, blue, purple, white, &e.; the now empty cells were then replenished 
with living juices circulating throughout the compound body ; the dendro- 
phillia, sensitive to the slightest touch, contracted its beautiful] flowery head; 
and Gorgonia, approaching nearest to terrestrial shrubs, interposing its dark 
twigs, gave relief and additional interest to the fairy scene, mimicking the 
fairest gardens of the earth; the sponge too, light and tremulous to the 
touch, was then filled with a thick viseid juice, and many species, now rigid 
as marble, while living, waved their branches to and fro as agitated by the 
tides, or by the passing monsters of the deep. 

In all and through all, we find the link of animal and vegetable life to be 
so finely drawn as to prove inseparable; the nature of the material may 
differ, but the mechanical action of the one and of the other at all times 
assimilates, and in both we observe a beautifully graduated scale of life, from 
the simple spark or mere impulsation, to the most elegant and complicated 
form, from the simplicity of union of primary principles to the development 
of innumerable proximate principles and atomic compounds. Philosophie 
observers of polyps may discover in their elementary properties, actions, 
and sensibility to external impressions, identifying their animal organization, 
but the body formed is one body, and, in numerons genera, is governed by 
one influence ; and in these, the act of the tentacula is extrinsical and invo- 
luntary ; not depending on the will of matter placed within the cellular ca- 
vity, but upon the internal filament which passes through and connects the 
whole in place of nerves, or upon the vital fluid, whose action pervades the 
whole. It is of no real importance to man to be assured that the lethophyta 
and keratophyta are animal or vegetable; the great and important question 
is, what part do these minute developments of living action, fixed or loco- 
motive, simply gelatinous, or converting into stone, perform in the economy 
of nature? From whence is derived the materia! of the animal or vegetable 
body? The important part they perform in giving increase to the earth and 
to the most ponderable bodies of which it is composed, is manifest at every 
step we tread, in every region of the waters; the simply gelatinous and al- 
buminous animals attach themselves to every consolidated substance, and 
propagate like the grass of the field, thus ere the oyster has attained matu- 
rity, its calcareous covering becomes the basis of a world in miniatuie: the 
rock, the mineral body, and the ocean bed are concealed from observation by 
the incrustation of countless myriads; the waters teem with animalcule, 
with numerous organic species, destroying, or becoming the prey of others: 
as local influences determine, so they propagate or are destroyed; and, fa- 
voured by heat and quietude, so they diverge into species, and exhibit new 
phenomena. 

In my next I shall proceed to consider the importance of the lime secreting 
polyps in the economy of nature, and the results manifest in all parts of the 
earth. 

H (eb al. 
(To be continued.) 


Lirr-PRESERVERS AT SEA.—Experiments have lately been made at Leith 
harbour on a newly-invented safety cape, which may be worn, and thus pre- 
serve a person from the danger of drowning in any depth of water; and like- 
wise a pillow inflated with air. Two persons jumped into the sea thus pro- 
tected, and exhibited several means of preserving the lives of shipwrecked 
mariners. 
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PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
April 11.—Josuva Figrp, V.P., in the Chair.— (continued) 


Serew Cutting. 


Some specimens were exhibited of screws eut ia lathes constructed by 
Messrs. Shanks and Co., of Johnstone, near Paisley. They were sent by the 
late Sir John Robison, who described the principal advantages of the ar- 
rangement of the lathe for cutting them to consist in the cutters actiag 
during the incursion as well as the excursion of the slide, and when forming 
long screws, in their being alternately stayed on the side opposite to the tool 
which was in action; that by these means, good wark could he produced 
with such dispatch, as to reduce the cost of turned screw bolts, as low as 
that of similar articles produced by screwing machines, which worked with 
dies acting by compression. 

A drawing of the lathe used in cutting the screws was presented with the 
specimens, 


Mr. Field nbserved that the machine was ingenious and appeared to do 
the work well; but as far as could be ascertained from the drawing there 
was not any novelty in it. A similar machine made by the late Mr. Mauds- 
lay, had been in use in Maudslay and Field’s manufactory for the last 15 
years. Tle screwing dies invented by Mr. Whitworth, cut ont the threads 
of screws as clearly as if done by a chasing tool, and entirely without com- 
pression, 


-fpril 23 and May 2.—The Presioenrt in the Chair. 


In feeount of the Brick-making at Dlechingley Tunnel, during the 
winter of 1840 and summer of 1341.” By Frederick Walter Simms, M. 
Inst. C. E. 


As the forming of this part of the Dover Railway was not let by contract, 
it was necessary to make extensive preparations previously to commencing 
the work, and amongst these the brick-making department was one of the 
principal, the whole being under the personal superintendence of the author. 
The bricks were all made on the surface along the line of the tunnel, the 
brick-grounds heing so arranged on each side of the shafts, that when the 
bricks were delivered from tlie kilns and stacked, hut little labour was neees- 
sary to convey them to the spot, whence they were lowered to the under- 
ground works. The mode of manufacture adapted was that of “ slop- 
moulding,” in which process the mould is dipped into water previous to its 
receiving the clay, instead of its being sanded as is the case in making 
sandstock bricks; the workman then throws the clay with some force into 
the mould, pressing it down with his hands to fill all the cavities, and strikes 
off the overplus with a stick; an attendant boy, who has previously placed 
another mauld in a water trough by the side of the moulding tabte, takes 
the mould just filled, and carries it to the floor, where he carefully drops the 
brick from the mould on its flat side and leaves it to dry; by the time he 
has returned to the moulding table and deposited the empty mould in the 
water trough, the brick-maker will have filled the other mould, for the bay 
to eonvey to the floor where they are allowed to dry, and are then stacked 
in readiness for being burned in clamps or kilns. Minute details of the 
manufacture are then given, the average results of which are skown in the 
following table :— 


| | Duration Produce Produce 

| Force employed. | Tela of per per 

| ` | Season. Week. Season. 
Roeds, Prchs. Weeks. Bricks. Bricks. 

'One moulder óc 

nettemperere- o - 201 : 

One wheeler 143 22 16,100 354,200 


2 
One carrier boy ella 
‘One picker-up bay ...... 


A careful camparison is then made hetween the twa modes of sandstock 
and slop-monlding, from which it appears that while the pruduction of sand- 
stocks is as 30 to 16 of the slop process, the amount of labonr is as 7 to 4, 
and that the quantity of land required and the cost of labour per thousand 
are nearly the same in hath processes. The bricks were all burned in close 
kilos constructed with soft bricks set in pugged clay, the quantity burned in 
them at a time varyiag from 30,000 to 40,000. The fuel employed was that 
knawn by the name of the Bell Rahson Netherton, or South Ifartley coais, 
aud for the purpose of more accurately determining tke eost of this ele- 
ment, the author caused the quantity of caais consumed in burning 94 kilns 
of bricks ta he carefully noted: this is given in a table accompanying the 
communication; the average of it is, that 10 cwt. 8 Ib. of coal were used, 
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in burning each thousand of bricks. The floor of the drying-houses was 
made of pugged clay about nine inches thick at the furnace end, and gra- 
dually diminishing to two inches at the extreme or chimney end, so as to 
equalize the heat of the floor. The temperature of the interior of these 
drying-houses when in full operation varied from 50° to 70° Fahrenheit, 
The estimated cost of the bricks delivered at the shafts was 27, 1s. 10d. per 
thousand; bnt the actual cost, obtained by dividing the total expenditure hy 
the whole numher af bricks made, was only 27. ls, 6d. per thousand, which 
includes waste and ali other expenses that were incurred. 

The author notices the substitution of Mauritius sngar mats for the ordi- 
nary hack-caps made of straw, and that they were durahle and serviceable. 

The paper is aceompanied hy two drawings showing the elevations and 
seetions of the kilns and drying-houses with their flues. 


Remarks.—In answer to questions from several members, Mr. Simms 
stated that the price of moulding hricks by the slop process was 5s. per 
1000; that slop bricks occupied less time in drying than sandstock hricks ; 
that the former kind were full one pound each heavier than the latter, which 
he attributed to the greater amount of pressure they received when being 
moulded; for this reason also the sandstocks were made somewhat quicker. 
The price of the ordinary hack-caps made of straw was 4d. each, and they 
lasted one season; the Mauritius sugar mats which were substituted for 
them, eost about 14. each and would last two seasons. 


Mr. Bennett thought that the quantity of bricks which conld he produced 
by each gang of men was under-rated, for, at Cowley, the average number of 
sandstocks moulded was 32,000 per week; while his men very frequently 
made 37,000, and sometimes they reached as far as 50,000, The space oc- 
cupied for moulding at Blechingly appeared small; in Mr. Bennett's hrick- 
gronad 10 stools occupied 20 acres; this might arise in some degree from 
more time heing allowed for drying in the sandstoek process: he believed 
this to be an advantage; the principal part of the shrinkage took place 
while drying previansly to being burnt. The total amount of contraction in 
his bricks was 43 ineh in 10 inches; but all clays differed in the amount of 
contraction. 


Mr. Farey directed the attention of the meeting to llunt's improvements 
on the Marquess of Tweeddale’s machine for making bricks; it had not, he 
believed, vet been brought iuto general use in England, but it was em- 
p:oyed extensively at llamburgh and other places on the continent, and was 
stated ta praduee stronger and better shaped bricks, of more uniform quality 
than those made by hand moulding; the process was a kind of intermediate 
aue hetween slop and sand-moulding; the moulds being wetted as in the 
former process, while the clay was tempered in a pug-mill as in the latter 

rocess. 
A very ingenious system of moulding without wetting the clay had re- 
cently heen introduced by Mr. Prasser of Birmingham. At present the 
system was confined to the production of buttons, small tiles, and slahs for 
painting; Lut the patentee asserted that the machine could be advan- 
tageously used in making bricks. A few had been made which in burning 
only shrunk z5th of an inch in 9 inches. 


Mr. Bennett said the Marquess of Tweeddale’s machine had not been 
adopted generally, beeause of the first eost, and that the necessity for em- 
ploying horse power, or a steam-cngine, far working them, rendered the 
bricks more expensive than when made hy hand. 


Mr. Homersham stated that steam or harse-pawer was nat indispensable; 
that Messrs. Simpson and Co. had made several af llunt's machines for the 
Tweeddale Brick Company to be worked by manual labour, and that they 
succeeded perfectly. He found the bricks sa produced about one-sixth 
stranger than those made by hand, whieh he attributed to the degree of 
pressure to which they were suhjected. 


Mr. Simms objected to the use of machinery chiefly because it would 
anly effect an economy in the moulding, which was but a small part (ahout 
one-eighth) of the expense of making bricks. 

The contraction of the brieks varied according to the nature of the clay 
employed; the moulds used at Blechingley were 10 inches long by 5 inches 
wide and 3 inches thick, and the bricks when burned were 9 inches long by 
43 inches wide and 23 inehes thick. ‘The chemical constitution of different 
clays, and the relative proportions of alumine and silex cantained in them, 
would he a subject of much interest and practical utility, to be brought 
before the Institution by some member possessing the necessary chemical 
knowledge. 

Mr. Bennett mentioned the existence of a brick machiae invented by Mr. 
Ainslie, and now working in Scotland; it was, he believed, somewhat cum- 
brons, and required to be driven by steam power, but he had understood 
that it produced very good bricks and tiles, but was chiefly employed to 
make the latter. 


In answer to a question from the President, Mr. Simms said that the 
bricks at Blechingley had been made without any cavity in the top and 
hottom, in order not to waste the cement in which they were laid. En- 
gineers entertained very opposite opinions as to the utility of the cavity in 
the bricks. 


Mr. Cubitt preferred the bricks Laving a cavity, if they were to be laid in 
mortar; with cement it was of less importance. 


Mr. Farey believed that when the cement was stronger tban the bricks, 
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cavities on the surfaces were desirable, bnt if the bricks were good and 
stronger than the cerent, the cavities were not necessary. 


Mr. Farey exhibited specimens of tiles, &c., made by Mr. Prosser, of Bir- 
mingham, and described the process of manufacture. The clay was first 
dricd upon a slip kiln as if for making pottery, then ground to a fine pow- 
der, and in that dry state it was subjected to heavy pressure in strong metal 
moulds: hy this means it was reduced to about one-third of its original 
thickness, but the clay appeared to have contained sufficient moisture to give 
it cohesion, and the tiles retained the most perfect sharpness at the edges— 
they were then carried direct to the kiln, and baked in *'saggers" or cruci- 
bles, without any previous drying, aud they did not appear to crack in baking. 
A brick of the usual dimensions, which was exhibited, had been made by 
this process from the common brick-earth of Staffordshire, ground fine: it 
was of a clear red colour and of homogeneous texture, and the edges were 
sharp; its weight was 621b. and the specific gravity was 2°5.* Mr. Farey 
stated that this brick was not vitrified, but merely baked, and that it had 
acquired its density from the great pressure used, which was equal to 250 
tons. 


Mr. Pellatt had seen Mr. Prosser’s machine at work, makiug buttons and 
other small objects; the ground clay appeared to retain a certain degree of 
moisture which, combined with the pressure, gave it such tenacity, that on 
leaving the mould it could be handled and carried direct to the kilu; it was 
compressed to ahout one-third of its original thickness. 

The clay of the Staffordshire potteries contained chiefly silicate of alumive ; 
it was principally valuable fur, and was employed in, making *'saggers" or 
crucibles wherein the china was baked. The clay from which the china and 
crockery-ware was made, was brought from Devonshire, Dorsetshire, and 
Cornwall, and was used with certain mixtures of silex and other substances 
according to the manufacture. 


Mr. Blashfield stated that of the specimens of Prosser’s manufacture on 
the table, the small hexagonal tile 3$ inches diameter and three-eighths of an 
inch thick, had sustained a pressure of 30 tons, without the edges heing 
crushed ; another of thé same diameter aud 23 inches thick, bure 35 tons, 
and tle 9 inch stock brick remained perfect under a pressure of 90 tons: 
the largest sized slab hitherto produced by the process was 34 inches long 
by 8 inches wide, and half an inch thick: but he believed that as soon as 
the new hydraulic presses were completed, it was Mr. Prosser's iuteution to 
make large bricks cf varied forms for architectural purposes. 


In reply to a question from the President, Mr. Cowper explained that the 
tiles, &c., after being suhjected to the pressure, were released by the action 
of a treddle, which raised the bottom of the mould, and thus brought out 
the object without injuring its edges. 


Mr. Hant exhibited a model of the brick-making machine (see Journal 
for June last, p. 202) used hy him, and described its construction and action. 
The principal working parts consisted of two cylinders, each covered by an 
eudless web, aud so placed as to form tlie front and hack of a hopper, the 
two sides being iron plates, placed so that when it was filled with tempered 
clay from the pug-mill, the lower part of the hopper, and consequently the 
mass of clay within it, had exactly the dimeusions of a brick; heneath the 
hopper, an endless chain traversed simultaneously with the rotation of the 
cylinders; the pallet boards were laid at given intervals upon the chain, and 
being thus placed under the hopper and the clay brought down with a slight 
pressure, a frame with a wire stretched across it, was projected through the 
mass of clay, cutting oif exactly the required thickness of the brick, which 
was removed at the same moment by the forward movement of the endless 
chain; this operation was repeated each time that a pallet board came under 
the hopper. Mr. Hunt stated that the chief ohject of the machine, which 
was worked by hand, was to produce good square corapact bricks, of uniform 
quality, using only a slight pressure. Ile had found that it was very difficult 
to dry bricks made by machinery where considerable pressure was employed; 
because, before the cvaporation from the centre of the clay was completed, 
the surfaecs were averdried and they frequently scaled off. These machines 
were in operation in several parts of Englaod, producing usually about 1200 
bricks per hour, and each machine required two men and tliree boys to feed 
it, turn it, and to take off the bricks; the clot moulders were dispensed with, 
and all the persons employed were commun labourers; professed hrick- 
makers were thus not required; he found this of much importaoce in the 
contracts which he kad taken for making bricks, both in this and in foreign 
countries. 

The machine for making tiles (Journal for June, p. 202, Fig. 2) is on the 
same principle as Fig. 1; it consists of two iron cylinders, round which webs 
or bands of cloth revolve; hy this means the clay is pressed into a slab of 
uniform thickness, without adhering to the cylinders. It is then carried 
over a covered wheel, curved on the rim, which gives the tile the necessary 
form; the tiles are polished and finished by passing through three iron 
moulds of a horse-shoe form, shown in the centre of the cut; they are at 
the same time moistened from a cistern placed above them. The tiles are 
then cut off, to such leugths as may be required, and carried away by an 
endless web, and are placed by boys on tlie drying shelves. Flat tiles, or 
soles, are furmed in nearly the same wanner, heing divided into two portions 


* The average weight of Hunt's machine-made bricks is 61b. 7oz., and 
of Cowley Stocks, 51b. 5 02. 
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while passing through the moulds; tlie quantity of clay used for one draining 
tile being the same as for two soles. In answer to questions from the Pre- 
sident, he stated that the density of the bricks could be augmented, but in 
that case, the time required for drying them must be ivereased, avd fre- 
quently artificial means were resorted to, which rendered them more expen- 
sive. 

Captain Buller inquired whether any advantage was obtained by the pro- 
duction of bricks of such a density as that exhibited by Mr. Prosser; whe- 
ther builders would not consider them objectionable from their great weight, 
the difficulty of handling and cutting them. and the increased expense of 
carriage. He had understood that the lightness of the London bricks, 
which was chiefly owing to the ashes used in their composition, was con- 
sidered an adyantage, and that they were sufficiently strong for all building 
purposes. 

Mr. Parkes was of opinion that the weight of Prosser’s compressed bricks 
would be objectionable for ordinary purposes, and he did not think that the 
mortar generally used would adhere to such smooth surfaces as they pos- 
sessed. The Roman bricks were very dense, but they were small in propor- 
tion, and they were used with mortar or cement which had been carefully 
prepared for a long period before it was used. The Dutch clinkers, which 
were so very durable, were small in proportion with their density; and the 
same might be observed of all foreign bricks, some of which were made 
with great care; for ordinary work he shonld prefer a brick of a less dense 
quality than the compressed ones. 


Mr. Blashfield explained that Mr. Prosser’s bricks could be rendered 
lighter, by an admixture of ashes or other substances with the clay, if it was 
considered desirable. 


Mr. Newton had recently examined a wall which bad been built with very 
dense bricks, and had twice fallen; the bricks appeared to have absorbed the 
moisture from tbe mortar, before it could adhere to their surfaces. He pro- 
mised to exhibit on a future occasion, some bricks which were brought from 
the pyramids of Egypt; they appeared to be composed of sand mixed with 
chopped straw, and had not much cohesion; yet they were strong enough 
for the construction of such massive buildings as the pyramids. 


Mr. Hunt said that engineers generally preferred dense bricks as their 
works required strength; he had found it advantageous to use mild clay 
instead of a stronger quality, as compact bricks made from the former, when 
well-tempered, were better than those of the same density made from the 
latter. 


Mr. Fowler said that the value of bricks depended upon their strength: 
but he douhted whether density and strength were in this case synovymous; 
and he thought that bricks of a cellular structure would not only be 
stronger, but would unite better with the mortar. He thought, however, 
that Mr. Hunt's machine would prove advantageous, as the bricks produced 
by it would be of more uniform character than those made hy hand mould- 
ing. 

Mr. Pellatt believed that light bricks were generally porous, and that 
when they wcre used for huilding external walls the moisture soon pene- 
trated; this was not the case with dense bricks, and if they were generally 
made more compact, thin walls would resist damp as well as thick ones. 


Mr. Cowper believed that for architectural purposes so much density was 
not ahsolutely necessary. Houses three stories high had been constructed 
by the mode of building called * Piza" work, which was merely ramming 
down tempered clay into moulds of the thickness of the walls, and aliowing 
the mass to be dried by the sun as the work proceeded, In countries where 
the climate was very dry this method succeeded perfectly. 


Mr. Braithwaite understood that several kinds of brick were made for the 
London market, that they were devoted to different uses and were sold at 
various prices; some qualities were capable of supporting a great amount of 
pressure, and were generally used with cement, while others were almost 
rotten. 

Mr. Bennett said that the principal varieties of bricks were called ** malm 
paviors," *'stocks," “ grizzles,” *' places," and “shuffs ”; for the first hind 
the clay was washed and selected with care: the bricks so produced were of 
superior quality. The other kinds were all made from the same clay merely 
tempered, the difference between the sorts being produced entirely in hurn- 
ing them; common stocks were good enough for all ordinary building pur- 
poses; but the inferior qualities could not be trusted for important works. 
As to the relative prices of the several sorts, the difference between malm 
paviors and stocks was 15s. or 20s. per 1000 ; between stocks and places 10s. ; 
the grizzles obtained a price midway hetween the two last named, aud the 
shuffs were sold for an inferior price goverued by their quality, as they were 
frequently quite rotten. 


Mr. Lowe inquired what olject there was in the mixture of “breeze” or 
ashes, with the clay for making bricks; was it intended to render them less 
dense, or to assist the combustion, whcu in the clamp or the kiln? 

Mr. Bennett believed that the principa! advantage of using a mixture of 
ashes with the clay was, that it rendered the combustion more regular, wlien 
the bricks were burned in open clamps; the sifted breeze was employed for 
fuel instead of coal, which would otherwise be used for buruing in close kilns. 


Mr. [luat explained that the method of making bricks in the vicinity of 
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London, differed from that of almost all other places, because the material 
employed was not pure clay; it was a substance nearly resembling loam, of 
a slightly cohesive nature, which would not admit of its being used in the 
natural state and burned in close kilns with coal, but that with an admixture 
of ashes it became sufficiently tenacious to be formed into bricks; the ashes 
performing the same office as the chopped straw did, in those made by the 
ancient Egyptians. Of the sixteen hundred millions of bricks made annually 
in England and Wales, about one-fifth part only was made according to the 
London method, with a mixture of ashes. As to the density, he did not 
think that the weight of bricks shonld be received as an index of their quality ; 
for bricks made by exactly the same process and equally campact, would be 
heavier or lighter, as they were made of strong or of mild clay, and yet their 
strength would be equal. 


Mr. Pellatt observed that nearly if not all argillaceons or aluminous earths 
were, with certain modifications or admixtures, suited for making bricks. 
The term silicate of alumine, might include the various earths, whether deno- 
minated clay, marl, loam, argile, &c. The best fire bricks were made from 
native clay, containing alumine combined with a large proportion of silex. 
The cohesive or plastic property arose from the former, but too much of it 
rendered the bricks fusible. As most of the common clays contained a large 
proportion of alumine, with occasionally lime or other fusible substances, a 
mixture of coarsely pulverised burnt clay, sand or cinders, became necessary, 
in order to counteract that tendency. Alumiue had a great affinity for silex, 
as well as irou and sulphuric acid, and the large use of cinders as a mixture 
with the London clay might be accounted for, not only as it reduced the 
proportion of alumine to other substances, but because it had a tendency, 
when submitted to heat, to carbonize the sulphates, aud to diminish the 
fusibility of the brick. Bricks made of common clay could not be burnt 
under the same high temperature as fire bricks, and they contracted much 
more in burning. All dry substances, which were used to decrease the pro- 
portion of alumine, in making bricks or crucibles, were iacluded by the 
French under the gencral term of “ ciment." The most useful properties of 
‘‘ ciment,” when well pugged or kneaded with the clay, were to hasten the 
drying, and to diminish the contraction, and the consequent risk of breaking 
in the kiln: the addition of “ ciment" was economical for fire bricks, par- 
ticularly when they were manufactured at a distance from the mincs; the 
fire clays of Stourbridge, Newcastle, aad Glasgow, were found amidst the 
coal strata; Stourbridge clay was the most esteemed, and when carefully 
picked, ground, sifted, &c., would bear, for brick-making, two proportions 
(by weight) of burnt clay or * ciment" to one of native clay. The sagger 
clay from the Staffordshire potteries was also a fire clay, and was well suited 
for making tdes or bricks of a compact character, but was probably more 
liable to be vitrified than the Stourbridge clay. China clay, or the “kaolin” 
of the Chinese, was decomposed felspar, called in the potteries ** Cornwall 
stonc;" the undecomposed felspar was interposed with it, and used by the 
French and the Chinese as porcelain glaze, the term used for it by the latter 
was “ petuntse." The constituents of “ kaolin ” were— 


Murray stated 
Vauquelin's analysis 
of Ilessian Clay to be 


Murray quoted 


According to Dr. Ure. Vauqnelin's analysis— 


Silica.. .. 52 
Alumina .. 47 
Oxide of iron 0:33 


Siles t 
Alumioa 

Eme os 
Waters; o. 


Silex.. .. 69 
Alumina 21°5 
Charcoal .. 1 
Oxide of iron 8 
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Mr. Parkes believed that in addition to the ashes giving a cohesive charac- 
ter to the material of which the bricks were composed, they were of advan- 
tage in the process of burning, because they enabled the fire to spread 
gradually from the lower tiers, through the mass in the kiln, without per- 
mitting an intense partial heat, such as sometimes occurred where coal alone 
was used, the effect of which was, that all the bricks around were vitrified 
and their surfaces hecame glazed. Ile had given some attention to the 
subject, and had tried experimeuts, by ascertaining accurately the quantities 
of ashes and of water which were incorporated with the loam in a certain 
numher of brieks, and had found that the evaporation, during the process of 
burning, exceeded that of any steam boiler, as it amounted to as much as 
14 1b. of water by 1 lb. of breeze. The mode of making bricks near London 
was peculiar to the district, and the workmen did not understand any other 
method; the blue clay was not used because they did not know how to work 
it. Ia a work published by Mr. Aikin,? which was a selection from the 
papers read before the Society of Arts, the snbjects of brickmaking and 
pottery were very correctly treated. 


Mr. Dickinson observed, that the ashes used in making stock bricks, could 
not supply the place of the straw now discovered in the Egyptian bricks, 


» "Dlustrations of Arts and Manufactures,” by Arthur Aikin, p. 17, 
12mo. Londen, 1841. The paper, with additions, was published in the 
Journal fur October, 1841, vol. iv. p. 340. 
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because the process of burning would have destroyed the straw as it appeared 
to do the ashes; he had burned bricks extensively in clamps and in kilns, 
and it appeared to him that the ashes assisted in fluxing the brick earth, for 
on breaking a good stock brick it was always found that the interior appeared 
to be vitrified, and was extremely hard, and he remarked, that if the ashes 
worked in with the clay in pugging, either exceeded or fell short of the 
ascertained proper quantity, the bricks were fragile and less durable. 


May 9.—The PREsiDENT in the Chair. 


** Observations on the periodical drainage and replenishment of the sub- 
lerraneous reservoir in the chalk basin of London." Continuation of the 
paper read at the Institution, May 31st, 1842.2 By the Rev. J. C. Clutter- 
buck, M.A. 

The author commences by answerizg an objection founded upon a passage 
of Conybeare and Phillips’ Geology (Book 1, chap. 1V. sec. 11) which was 
urged against his farmer statements. The water, it was said, appeared to 
rise in different places to different heiglits—at Mile End it stood at the level 
of high-water mark in the Thames; at Tottenham 60 ft.; at Epping 314 ft.; 
and at Hunter’s Hall, two miles beyond Epping, at 190 ft. above that level. 
Especial stress was laid on the height to which the water was supposed ta 
have risen in the well at Epping, namely, to within 26 ft. of the surface, 
and to 314 ft. above high-water mark. It appeared from a note appended 
to the statement referred to, that the first 27 ft. from the surface of this 
well consisted of gravel, loam, and yellow clay, and that after sinking 200 ft. 
and boring 220 ft., as no water was found, it was considered a hopeless 
labour, the boring was discontinued, and the well covered over; that at the 
end of five months, it was found that the water had risen to within 26 ft. of 
the surface; from which it inight be inferred, as was afterwards proved, by 
information obtained from the owner of the well, that this supply of water 
was to be attribnted to a landspring, and was not derived from the sand of 
the plastic clay formation, to which the boring had not penetrated. Having 
thus answered this objection, it is shown that a line drawn from the water 
level at Ilunter’s Hall to mean tide level in the Thames, 10 ft. below high- 
water mark, would cut the level in the other wells, and give a water level 
dipping at an average inclination, very nearly coinciding with that insisted 
on in the statement to which the objection was raised. It appeared that the 
dithicülty of determining the exact dip of the water level between the river 
Colne and London, had in some measure bcen removed, hy the sinking of 
three wells in the direct line of the anthor's observations, namely, from the 
river Colne one mile N.E. of Watford, in a straight line to Edgware, and 
thence by the high road to London; the information thus obtained, proved 
the general correctaess of the author's former calculation as to the line that 
would represent the natural water level. 1t is then shown that a line drawn 
from a point three miles south of the Colne, at the level of that river, or 
170ít. above Trinity high-water mark, to mean tide level in the Thames 
below London Bridge (a dip of about 180 ft. in 14 miles, or an average in- 
clination of 13 ft. in the mile) cuts the water level at the point whence it is 
drawn, at llendon Union Workhouse, and at Cricklewood, between that 
place and Kilburn, wheace it may be inferred that up to this point there is 
no apparent trace of a depression of level caused by the exhaustion of water 
under London.” At Kilburn, the water level (which is known to have stood 
some years since about 20 ft. higher than at present) is considerably de- 
pressed below the line so drawn, which depression may be attributed to the 
influence of the London pumping—it is suggested, that it is desirable that 
the wells on the confines of London, and throughont the district, should he 
periodically measured, to ascertain at what distance, and in which direction 
this yearly increasing depression may be found to extend. The autlior pro- 
ceeds to describe a phenomenon connected with the periodical replenishment 
of that portion of the London basin which underlies the London aud plastic 
clays, and which cannat, as in the npper or chalk district, be fed by infiltra- 
tion. This phenomenon is by him called the “ oscillations of the water 
level," caused by the irruption of rain water, which runs from the surface of 
the London and plastic clays, and which sinks into the subjacent chalk 
through *swallow holes," on its arrival at the outcrop of tlie sand of the 
plastic clay formation. This point of irruption lies to the southward of the 
river Colne, and forms the line of demarcation between the clay and chalk 
portions of the surface of the London basin, leaving a belt of the latter 
varying from two to three miles, or more, in width, between the river and 
the outcrop of the clays. The water level rises to a point within the out- 
crop (called the fixed summit level) at an angle uf not less than 10 ft. in the 
mile, when most depressed by the springs; below an angle fixed on as the 
lowest line of inclination to which the water in the chalk will fall. From 
the fixed summit the level declines towards London; in the line taken, it is 
found at the level of the Colne, three miles from the river. After heavy 
rains, when the clays throw the water from their surface, the irruption of 
water may be seen at the outcrop of the sand of the plastic clay formation ; 


2 Minutes of Proceedings, Journa! vol. V. page 385. $ À 

3 The surface levels on this line having been obtained, and a section havin 
been made, the line drawn from the two points, namely, three miles sonth a 
the Colne, to mean tide level in the Thames, enabled the author to determine 
the height to which the water was fonnd to rise at Hendon Union Work- 
house and at Cricklewood (the only points at which the height of water 
could be ascertained) in both cases to within three feet. 
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the level will then be raised in proportion to the quantity of water which 
passes through the sand into the chalk beneath it, the elevation of level ex- 
tending towards the river in a ratio increasing with the distance from the 
river; the fixed summit will remain unaltered, until the level at the point of 
irruption has attained an elevation at which the water can flow towards the 
south. After a period of protracted drought the level will decline in the 
same ratio as it had risen, until it assumes a line in which little or no varia- 
tion can be traced. Ina given line from the Colne at Watford, to the vil- 
Jage of Bushey, 14 miles distant, in the autumn of 1841, the level was fonnd 
to rise from the river, at a regular inclination, to a point within the outcrop 
of the clays. After heavy rains, the level, near the swallow-hole which re- 
ceives a large body of water, began to rise rapidly, the fixed summit level not 
being affected till the level, at the point of irruption, rose above it ; the total 
rise at the point of irrnption was 20 ft., and at the fixed summit 2ft. The 
position of the summit level had then varied from the fixed summit to the 
point of irruption ; coincidentally with this elevation the level nnder London 
rose also, and began to decline at the same time that the level, at the point of 
irruption, sank below the fixed summit. The snbsidence of the level at the 
point of irruption, was—in April, 4ft.; May, 3ft. ; Jnne, 2ft.; July, 1 ft.; 
Angnst, 9in.; September, 6in.; in October, and to November 8th, liin.; 
the average inclination, from the fixed summit to the river, then being about 
15 ft. in the mile. The subsidence of the level to this inclination, was coin- 
cident with a visible defalcation in the prodnct of the springs discharging 
themselves into the river Colne. In the antumn of 1842, and in the prece- 
ding spring, similar effects were observed, both as to the rising of the level 
at the point of irrnption, and the coincident elevation of the level under 
London. This oscillation of level has been traced at various points, both to 
the east and west of that here described. It is probable that near the junc- 
tion of the Colne and the Ver, the level dips directly from the level of the 
latter river, at a point where the plastic clay extends itself under the Colne 
to the margin of the Ver. This snggests the probability of that to which 
the author alluded in his former communication—namely, the possibility of 
connecting a periodical defalcation observed in the waters of the Ver or the 
Colne, at those seasons when the water is short, with the exhaustion of 
water nnder London. The evidence in favour of this supposition has been 
strengthened, during the past year, by a repeated coincidence of variation in 
the London level with the snpply of water in the river. The height of the 
water in the river (abont 210 ft. above Trinity high-water mark) gives the 
same average inclination of level towards London as observed in other places, 
and strengthens the probability that the supply of water to the river may be 
affected at this point by the London pnmping, the daily increasing demand 
of which will, if (as is contended) there be any ground for this supposition, 
very soon put this question beyond a doubt. 


Remarks.——Myr, Dickinson said, that Mr. Clutterbuck’s observations had 
been cansed by a project for obtaining a supply of water for the metropolis, 
from wells to be sunk in the valley of the Colne. It had been stated, in 
support of the plan, that the rapidity with which the rain water percolated 
into the bowels of the earth, in a great measure prevented evaporation, and 
hence it might be assumed, that the quantity which descended upon the sur- 
face of the chalk found its way, with very slight diminution, into the fissures 
below. This reasoning was not in accordance with the deductions Mr. 
Dickinson had drawn from an extended series of observations, and, fearing 
ihat his mill property might be injured by the diminution of the supply of 
water, he had oppused the project. He had found it necessary, several years 
Since, to investigate strictly the nature and extent of the snpply of water to 
the springs and rivers of the chalk district, for which purpose he had a 
common rain gauge, which was corrected by observations upon that kept in 
the same district by the Grand Junction Canal Company; he also fixed a rain 
gauge on the principle suggested hy Mr. Dalton, which demonstrated the 
quantity or proportion of the rain falling on the surface, which descended so 
far into the earth as to be beyond the reach of evaporation, and, therefore, 
must be caleulated to reach the internal reservoir of the country whence the 
springs were fed. This gauge demonstrated that the greater part of the 
rain that fell on the surface, was either consumed by vegetation or evapo- 
rated. It furnished information of the most valuable kind, both as regarded 
his mills and bnsiness, and as to any engineering operations, having reference 
to the perennial supply of water in the springs and rivers of the district. 
Mr. Dickinson presented a tabular statement of the comparative result of 
his two gauges for the last eight years, pointing out, as was generally the 
case, that none of the rain-water penetrated to the springs between the Ist 
of April and the 30th of September. He also stated that the indications of 
the gauge were not only certain, but that they preceded generally by about 
two months, any thing that could be deduced from the observation of wells, 
with reference to the effect upon the rivers; and that, as to the latter, the 
only guidance to be derived from the state of the wells, was from those in 
the higher range of the chalk, because, along the valleys where the streams 
flowed, the level of the wells continned nearly the same throughout the 
year. 

Mr. Clutterbuck perfectly agreed with Mr. Dickinson as to the satisfactory 
results yielded by Dalton’s rain-gauge; but he had, from the first, expressed 
an opinion, that the same practical results might be obtained by a periodical 
measurement of the wells, in any part of the chalk district. If a line was 
taken, extending from the river or vent to a point midway between the 
rivers Gade and Ver, or any others, and observations made during different 
periods of the year, aad the same periods of different years, the height to 
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which the water rose or fell, wonld indicate the qnantity which had actually 
percolated to the water level, and would give the relative qnantity to be de- 
livered ont bythe springs. The ratio of alternation throughout the line 
wonld be maintained with such. nndeviating regularity, that by tbe measure- 
ment of the wells at the two extremes, the rise or fall of all between them 
might be calculated with the greatest exactness. He had chosen, by way of 
illustration, a portion of the line, of which a section, three miles in length, 
was given, extending in a direction north and south between the rivers Gade 
and Ver, a locality whence a considerable portion of the water, which in 
part moved the machinery at Mr. Dickinson’s mills, was derived. He took 
the seasons which govern the supply of water, as shown by Dalton’s gauge. 
In the season 1840-11, the gauge indicated the percolation of less than 5 in. 
of rain, a quantity which must be far short of that which found its way to 
the water level. The gange recorded no percolation of water immediately 
after the melting of the snow on the 16th of January, 1841, within a month 
of which time the level rose in some localities more than 15 ft. To make a 
proper estimate of the quantity of water to be delivered from the springs, 
it was necessary to ascertain the state of the level before the percolation 
commenced; to this the rain gauge was no guide; bnt by Mr. Clutterbuck's 
observations he was enabled to determine the exact relasive depression of 
the level. The first day taken was September 13th, 1841, between which 
period and November 8th, the level rose at one point 18 ft., and at other 
points in due proportion, which distinctly proved that “the indications of 
the rain-gauge do not precede by two months any thing that can be deduced 
from observations on wells.” His next observation was February 14th, 
1842, showing the highest point at which be measured the level, giving a 
total rise of 34ft.; though from observations elsewhere it mnst previously 
have risen even higher, and have fallen to that point in consequence of the 
accelerated drainage caused by the breaking ont of springs at higher levels, 
when the water in the chalk attained a certain elevation. On the 7th of 
May the level had fallen considerably, and on the 24th of October had de- 
clined to within a few inches of the same level as in the September of the 
previous year. In the season 1841-42, Dalton’s gauge indicated the perco- 
lation of 17:98 in. of rain; in 1842-43, 10-64 in.; but from the causes be- 
fore allnded to, and from the rain not having percolated till a later period, 
the level continued to rise till May, consequently the quantity of water then 
in the chalk was greater in proportion, than as 10 to 17. He conceived 
that the great practical question was, what snpply might be reckoned upon 
from the 1st of May to the end of October? The reply to this was, he con- 
tended, more distinctly given by his observations than by the indications of 
Dalton's rain gauge. With reference to the rapidity with which the water 
fonnd its way from the surface to the level, except when there was a great 
quantity of rain within a very'short period, the percolation would be gradual, 
as indicated by a steady and progressive rise in the wells, which he had as- 
certained to amount sometimes to 1 or 2in. in a day in the upper district, 
and continued generally to the beginning of May. In the neighbourhood of 
the swallow-holes the level rose very rapidly: a well snnk 50ft. in the 
chalk, in which the water stood at 40ft. from the surface, was affected 
within 15 honrs after a late heavy rain commenced; the quantity of rain, 
which amonnted to lin. in 12 hours, appeared to have retarded hy a fort- 
night the exhaustion of that portion of the level to the sonth of the Colne, 
wbich is fed by the irruption of water through the swallow holes. Ona 
former occasion, between the 10th and 25th of November, 1842, there fell 
on the snrface 3:88 in. of rain; the level near the swallow-holes rose 6 ft. 
within the same space of time. When the water had reached the level, the 
influence of one part on another was very rapid : thus when the distant level 
was raised, as Mr. Clutterbnck had described, there was a simultaneons rising 
of the level under London. The continuity of the level, as shown in his 
section, was the best evidence in favour of the snpposition, that the water 
to London was mainly supplied from the source to which he had attribnted 
it. He had not met witi any evidence in favour of the supposition that a 
distinction was to be drawn between the water from the chalk and that from 
the sand; be believed that it was all derived from the chalk, whence it rose 
into the sand, to which there appeared no impediment. At the points wliere 
the water broke throngh the sand, it invariably sunk into the subjacent 
chalk, a space being left between the bottom of the sand and the top of the 
water; following the water level, it might be traced in the chalk, and rose 
into the sand when the surface of the chalk sunk below the inclination 
at which the water level dipped towards London: from wheuce he in- 
ferred that the whole level of water might be called the “Chalk water 
level." 


Mr. Simpson reiterated his opinion respecting the waters in the sand and 
in the chalk being different. He had seldom found the water from those 
strata stand at the same level, and in the majority of instances, the water 
from the chalk rose to bigher levels than that from the sand. Towards the 
west of London, prior to 1830, there were numerous cases of overflows from 
bore-holes; and he believed, from an account drawn up by him from actual 
inspection of the wells when they were sunk, or soon afterwards, and which 
he presented to the Institution, it would be fonnd that in the majority of 
instances of overflowing wells the water proceeded from the chalk. This 
paper gave an account of 67 wells, detailing in several cascs the various 
strata passed through, and in all, the total depth, the levels at which the 
different qualities of water were met with, the quantity of water yielded, 
and the height to which the main supply rose in the well. He lad found 
from recent inquiries, that in many of these wells the water had now ceased 
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to overflow. lt would appear that as the number of wells and bore-holes 
had increased in some districts, the water levels had been depressed; in 
several cases, the cause of this had been traced to wells which had been 
bored at extremely low levels, and in others to the increased pnmping. 

Messrs. Worsencroft and Brothwood, of Hammersmith, who practised 
well-sinking extensively some years since, were most succcessful in wells 
where their competitors had ceased working when they had pierced some 
distance into the sand strata, whence the water only rose to some distance 
heneath tlie surface; but by continuing the boring down into the chalk, they 
obtained overflowing wells. 


Mr. Scanlan said that the difference between the water from the two 
strata was easily discovered hy analysis: the water from the sand contained 
common salt and no lime, while that from the chalk contained lime and no 
common salt. 


Mr. Clutterbuck said, in answer to Mr. Simpson's objection as to the 
identity of the chalk and sand water levels, the disparity of level that he 
spoke of, occurred in localities where there was aa exhanstion by over-flowing 
Artesian fountains, in which case a discharge of water was created below its 
natural level, which would cause the same kind of depression either in the 
sand or the chalk, as that which was caused by pumping the same quantity 
of water from a corresponding level where the water would not flow above 
the surface; the only difference being, that in the former the depression was 
permanent, and in the latter it was coincident with the temporary exhaustion 
of the pumps. As the water was discharged from the Artesian fountains 
more rapidly than it rose through the sand from the chalk, a permanent de- 
pression took place in the wells sunk into the sand, whilst a lesser depression 
oceurred in the chalk, and thus caused a disparity of level. Thus the water 
level, in the wells sunk into the sand in London, was temporarily depressed 
by pumping from others in the neighbourhood, and the level was regained 
when the pumping ceased. 


Mr. Braithwaite eulogized the industry and observation of Mr. Clutter- 
buck, and he hoped that he would extend his investigations to the point of 
the onterop of the basin of the river Thames, which he had stated to be 
near Woolwich. He must, however, dissent from the author's views as to the 
supply of water to the sand under the plastic clay, being derived from the 
chalk, and also, that if no rain fell during a period of three vears, the water 
in the wells referred to in the section, would retain their relative levels, at 
an inclination of not less than 10ft.in a mile. He believed that any con- 
tinuation of dry weather, which would affect the land springs, would also 
diminish the filtration, and the upper part of the basin on all sides would be 
affected before the greater depths. He also differed from Mr. Simpson as to 
the snpply for the overflowing wells at Kingston, Mitcham, and other parts, 
being from the chalk; on the contrary, he was of opinion that it proceeded 
from the sand under the plastic clay, and he instauced Mr. Palmer's well at 
Kingston, and that sunk by Mr. Clark at the Kingston Union. The latter 
well was within 100 yards from the former: it was 420 ft. deep to the sand 
spring, and the water rose to within 7 ft. from the surface. While the water 
stood at this level in the well at the Union, it overflowed at Mr. Palmcr's; 
but when the level at the Union was reduced by pumping to 20 ft. from the 
surface, the water at Mr. Palmer's well ccased to overflow: thus, he con- 
tended, establishing the fact that the water in both wells was derived from 
the sand, and not from the chalk. 


Mr. Clutterbuck observed that the reason wby there was a depression ob- 
servable at Kilburn, and not at. Cricklewood, was easily explained, if the de- 
pression caused by pumping in London was laid down on a diagram. In the 
centre of London the depression amounted to 50 ft. helow Trinity high- 
water mark ; at the IIampstead Road, to 38 ft.; and at the Zoological Gar- 
dens, to 25 ft. This line, if produced, would show a depression helow the 
natural water level at Kilburn, and fall into the non-depressed level about 
Cricklewood. Though it was impossible to prove the assertion, that the 
water level in the chalk would never assume a less inclination than 10 ft, in 
ihe mile, he was led to the supposition hy observing that the level ceased to 
decline when it became depressed to that extent; and many wells at a dis- 
tance from the vent, which at the time of such depression cointained only 
3 ft. of water, were never known to hecome dry. 


Alr. Clark stated that he had found the water rise from the chalk to very 
different levels in the various wells and hore-holes which he had sunk, and 
he had not observed that the supply of water was affected so immediately 
after rain as had heen described hy Mr. Clutterhnck. Ile presented a paper 
containing memoranda relative to wells sunk and bored for a considerable dis- 
tance on hoth sides of the river Thames. This document gave the depths at 
which the chalk was arrived at and the water was found, and the height at 
which it stood in several wells round London. It stated also, that in 
London the average depth to the chalk was 220 ft.; that the water generally 
rose to within 70 ft. of the surface, but that near the river it rose to within 
50 ft. In some particular cases, such as the Lunatic Asylum at Wandsworth, 


the depth to the chalk was 323 ft., yet the water rose to within 30 ft. of the 
surface. 


Mr. Davison presented a copy of a drawing made in the year 1822, show- 
ing the depth of sinking and of boring, and the height to which the water 
rose, in ten of the principal wells in Lnndon at that period, which it was 
remarkable was exactly Trinity high-water mark. lt appeared also that the 
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water did not now rise in the same wells to within 50 ft. of that point, 
showing a depression of nearly 2 ft. per annum. * 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
THIRTEENTH MERTING, 1843.— Held at Cork. 
(From the -4theneum.) 
(Continued from page 324.) 


TIDAL OBSERVATIONS ON THE FIRTH oF FonTH, AND OF THE EAST 
Coast OF SCOTLAND. 


Mr. Scott Russell read the concluding “ Report of a series af Observations 
on the Tides of the Firth of Forth and of ihe East Const of Scotland," 
noticed in last month's Journal. 


These observations extended over several seasons, and no complete report 
had been hitherto presented, as the ohservations of each former season had 
only shown the necessity of further extending the observations. The obser- 
vations of the first season lad proved the existence of certain anomalous 
tides, which had not formerly been accnrately examined, and proved that 
these anomalies were more extensive than was at first conceived. Next 
season the observations were more widely extended, so as to comprise the 
whole phenomena, including many adjacent places, to which the same ano- 
malies were traced; and thus the general nature and extent of the pheno- 
mena were determined with acenracy and precision, and reported to the last 
meeting. But it was found that great differences of opinion existed with 
reference to the cause of these ascertained phenomena, and rendered it ob- 
vious that the observations required to be extended still further, in time and 
extent, in order to settle conclusively the questions which had arisen out of 
the former inquiries. But this last series, from their extent and complete- 
ness, had now been so fully examined and discussed, as to afford ample 
means of deciding on the nature of the phenomena, and determining their 
origin. Simultaneous observations had been made at nearly twenty stations 
on the east of Scotland, from Newcastle and Shields to Inverness, and as 
many as 2000 observations a-day registered and discussed. The results of 
these were exhibited in the tables and diagrams accompanying the report: 
and the result of the whole had been to elucidate, in a remarkable manner, 
the mechanism which propagates along our shores and rivers the great ocean 
wave, which carries from one place to another the successive phenomena of 
the tides—in such a manner as could not have becn attained by any system 
of ohservation less extensive than that which had been adopted. It is pretty 
gencrally known that the phenomena of the tides with reference to their 
generating cause, the influence of the mass of the snn and of the moon in 
the various relations of distance and direction of these luminarics, have re- 
cently been examined with great success, in a series of researches carried 
on. first by Mr. Luhbock and then by Mr. Whewell, partly with the co-ope- 
ration of this society. Dy means of their labours we are now enabled to 
predict, with unlooked-for accuracy, the time of high water, and the height 
of the tide in many of the harbours of Great Britain. But many of the 
local phenomena of tides remained unaccounted for, and these had been the 
object of a special series of researches, of which the present formed a part; 
the object being to determine in what way the conformation of the shores, 
and of the bottom of the sea, and the forms of the channels of rivers and 
friths, affect the phenomena of the tidal wave. The rivers Dee and Clyde 
had been formerly examined with this view. To these were now added the 
Forth, the Tay, and the Tyne, and the northern shores of the German Ocean. 
The manner in which these observations were conducted, is not the usual 
one, of noting down simply the hour at which bigh water occurs, and then 
the honr of low water, along with the height at which the water stands at 
these times. Such a method had heen found quite inadequate to the pur- 
poses for which such observations are 1equired, and, indeed, he thought it 
of importance that all tide observations should, if possible, he made in the 
manner he was now abont to describe, especially all tide observations made 
for scientific purposes. This plan was, to carry on simultancously at the 
places examined, a series of continnous observations, every five mioutes night 
and day, by successive observers, without intermission, for the period of a 
month, or of several months, as miglit be required. Printed forms were 
sent to all the stations, and in them, the observers simply noted down every 
five minutes, the height of the tide on a graduated scale placed before him. 


^ [n a letter to the Secretary of the Institution, dated April 28, 1813, 
Dr. Bnckland says, * I think that Mr. Clntterbuck has added many new facts 
in confirmation of the theory he maintained last year, as deduced from his 
observations previous that time. Ile has also, I think, found a satisfactory 
solution of the apparent anomaly afforded hy the well at Epping. 1 eonsider 
the series of observations he has been making near Watford, to be very im- 
portant as throwing light on the movement of the subterraneous sheets of 
water which supply springs and rivers. I believe these observations to be 
correct, as I know that he has been indefatigable in collecting facts, and I 
consider them calculated to illustrate a problem of high interest to civil en- 
gineers as well as to geologists.” 
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Every day at noon all these papers were sent by post to the central station, 
and immediately on their arrival, the papers of the different stations were 
compared, and their observations leid down on paper, so as to give a gra- 
phical representation to the eye of all the observations, by means of which, 
they were at once verified and compared with great facility. From the exa- 
mination of these tide-waves thus laid down, certain characters of the tide- 
wave peculiar to each locality had been discovered. As in the former obser- 
vations of the Clyde and the Dee, it had been fonnd in this series, that the 
form and dimensions of a channel prodace important changes in the form of 
the tide-wave. Where the sea was deep and the shore open and abrupt, the 
form of ihe tide-wave was symmetrical, and of the form predicted hy La- 
place, where he says, that in rising and falling, the water covers in eqnal 
times equal arcs of a vertical circle. This is the form of the ocean tide- 
wave; hut, on approaching a shallow shore, and travelling along a shelving 
coast, the tide-wave nadergoes two chauges—its summit becomes displaced 
forwards in time, its horizontal chords become dislocated, and the wave 
ceases io be symmetrical. This peculiar dislocation and displacement are 
characteristic of a littoral tide, and in the case of rnnning streams, the cur- 
rents still further affect the tide-wave, and give to it a peenliar distortion 
characteristic of fluvial tides. ‘To these were further added the exaggeration 
and elevation of the tide, hy means of narrow channels, All these pheno- 
mena were fully proved by the present series of observations. The author 
of this paper also considers it to have been fully established by the observa- 
tions on the Firth of Forth, that there exists on the eastern coast, satisfac- 
tory evidence of the presence of a second tide-wave in that part of the 
German Ocean, and that the sonthern tide-wave, a day older than the 
northern tide-wave, sensibly affects the phenomena of that part of the 
coast. To this he attribntes the double tides of the Firth of Forth, the 
nature of which he fully explained. Regarding tbese donble tides, various 
theories had been formed—and there were varions ways in which such tides 
might happen, whenever tide-waves arrive by different paths in different times. 
But this kind of double tide was, iu tliis case, only to be explained by the 
method he had adopted, and which removed the difficulties in which the 
subject had formerly been involved. He then proceeded to explain the 
mode of discussion which had heen adopted. It was the semi-diurnal ine- 
quality, so accurately examined by Mr. Whewell, which enabled ns to decide 
on the ages of two tides. lf the two tides which appeared together, pre- 
sented opposite inequalities both in time and in height, regularly alternating, 
varying with the moon’s declination, disappearing with it, and re-appearing 
with it, and following it regularly, without regard to other simultaneous 
changes of a different period, then it became plain that no other inference 
could be drawn, than that which he had mentioned; when, further, he had 
proceeded to treat these tides as compounded of two successive tides, one 
due to a transit 124 24 later than the other, and had nsed for this purpose 
two simple river tides snper-imposed at a distance in time corresponding to 
that at which the northern and southern tides could enter the Firth, he had 
obtained a close representation of the double tides of the Firth of Forth; 
when these two methods of examination ended in the same concinsion, he 
conceived that it had obtained a very high degree of probability. By means 
of these observations tide-tables had been formed, which were designed to 
afford a more accurate means of predicting the local tides of the east coast 
of Scotlaad than any we now possessed. 


Dr. Robinson and the President put several questions to Mr. Russell, for 
the purpose of eliciting the facts more clearly. 


Lord Mountcashel inquired whether Mr. Russell had observed and ac- 
counted for any of the tidal phenomena which were denominated bores, and 
described one which he had witnessed in the river Seine, the rapidity of 
which far ontstripped that of the steam-boat in which they were proceeding. 


Mr. Russell said that he had frequently ohserved this phenomenon, and 
described the bore of the river Dee, and of the Solway frith. He then 
briefy accounted for it on the principal of the tidal wave coming with 
enormous rapidity from deep water, where it was freely propagated into shoal 
water, where the upper part, retaining its velocity less impaired while the 
bottom was retarded, it toppled over, at length, breaking in its rapid onward 
course. 


Captain Larcom observed that the ordnance survey wonld contain a very 
full account of the tidal phenomena along the coast of Ireland. Captain 
Larcom hoped before long to lay before the Association the result of the ob- 
servations made on the coast of Ireland in the course of the ordnance 
survey. Ganges were established at different stations, and observations have 
been made every five minutes during the course of three lunations. The 
direct object of them was to obtain data for the plane of mean sea level ; 
but while the observations (which are now in course of reduction) are likely 
to decide this, they also give much valuable information as to irregnlarities 
like that just mentioned. lie might mention that in Lough Swilly the spring 
tide high water was eight feet higher than in Longin Foyle. à 


Mr. Hawkiss read a paper on the Friction of Water on Water, as exem- 
plified in the well-known experiment of emptying a vessel full of water by 
sending a jet of the fluid through it. This friction of the particles of fluid 
against each other, caused the principal obstruction to the motion of ships 
through the water; and he conceived that it would be advantageous to grease 
the bottoms of ships to diminish the friction. 
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Ox tHE Form or Smips. 


Mr. Scott Russell read the “ Report of the Committee on the Form of 
Ships." 

The report was voluminous; it contained the reductions of a large number 
of experiments, and about 20,000 observations, made on more than 100 ves- 
sels of different forms; accurate drawiugs of all of which, on a large 
working scale, were laid on the table. It was the hope of the committee 
that this report might be published, in order to give the public all the benefit 
which accurate knowledge on this point was likely to convey. Ile did not, 
therefore, enter fully into the details of these voluminous results, but would 
confine himself to a general account of the objects which this committee 
had in view, the methods of inquiry which they had adopted, and a few of 
the more general conclusions to which they had heen led. These experi- 
ments had now occupied the attention of the committee during a period of 
five or six years, and it afforded him peculiar pleasure to be able to present 
the concluded investigation to this meeting. lt was appropriate to this 
meeting. inasmuch as Cork was an important sea-port, of increasing pros- 
perity, whose iuterests were involved in everything tending to the improve- 
ment of our mercantile navy: it was. further appropriate, inasmuch as there 
existed in the vicinity of Cork a class of the fastest sailing vessels in exist- 
ence—he meant the fleet of yachts—hy the snccessive trials of which many 
improvements had been made in the form of vessels; and, indeed, he con- 
sidered it due to the yacht clnbs of this country to say, that much had 
everywhere been due to their exertions in the improvement of the speed of 
our ships. He had had the good fortnne to find in Cork a gentleman who, 
in the recesses of his own study, had heen carrying on, for many years, 
valuable scientific investigations on this subject, who had submitted his 
views to experiment with great success, but had long felt the want of just 
such a series of researches as he had this day the pleasnre of laying on the 
tahle. The heantiful models by which the report was illustrated, had heen 
constructed hy Dr. Phipps, to whom he had thus allnded; aud in Mr. 
Beamish, also a native of tliis place, he had fonnd another scientific and suc- 
cessful investigator in the same field of inquiry. On this account he shonld 
enter more fully into this snbject, as one in which Cork was especially inte- 
rested. It had long been the reproach of science, that so little had been 
done to enable the practical man to proceed with certaiuty in liis attempts 
to improve the speed of ships. There are some points in which science has 
done all that can he desired. The immersion of a ship, her trim, her centre 
of bnoyancy, her stability, can all be determined, with accuracy, beforehand, 
and the scientific naval constructor can proceed with certainty upon fixed 
principles. It is otherwise with the speed aad resistance of a ship. In 
nothing does calculation more completely fail them than in the attempt to 
determioe beforehand the speed of a ship constructed on given lines, or to 
show how a form may he so altered as to render it faster than hefore. To 
caleulate the resistance opposed by the water to the passage of a ship 
through it, and to find that form which, at a given velocity, will pass through 
the water with least resistance, and, of course, with the smallest expenditure 
of power—such was the problem hitherto the least solved, and always one of 
the most important, which these experiments were intended to investigate. 
There were also two phases in which this problem presented itself, the scien- 
tific and the practical view of the subject. There were, therefore, two 
classes of experiments—one designed to advance our knowledge of the 
laws of hydrodynamics which govern the phenomena of resistance of flnids, 
and the other, the experiments serving as a basis to the operations of the 
practical construction of ships—the Experimenta lucifera and the Erperi- 
menta fructifera of Lord Bacon. To the latter class, he would confine the 
remarks of to-day, as belonging more especially to section G, the former 
having been discussed in section A. Many experiments had formerly been 
made on this snbject, but we had, at that time, so imperfect a system of 
hydrodynamics, that the conclusions drawn from them conld not be relied on 
with confidence hy the practical man. The Academy of Sciences had made 
a series of such expcriments at a large expense defrayed by the French 
government. Colonel Beanfoy, in onr own country, had made an important 
series of such experiments, at an expense of £30,000, bnt these were of 
comparatively little value, for the same reason, viz., that the forms did not 
comprehend snch forms as were actually reqnired for the purposes of naval 
construction, and because the state of science was not such as to enable us, 
from the resistance of one form, to deduce with certainty that of another. 
For the purpose of giviog practical value to the present series, experiments 
had been made on many different scales of magnitude, some in narrow chan- 
nels, others in large canals, aud finally on the open sea. Some were made 
on models 3 ft. in length, others of 10 ft., some on vessels 25 ft. long, 75 ft. 
long, and some on vessels 200 ft. long, and nearly 2000 tons capacity. Thns 
it was trusted that the scale of the experiments was such as to give confidence 
inthe results. Next, as regards the forms of vessels made the snbject of ex- 
periment. these were similar to those required for the practical purposes of 
construction. One class consisted of such forms as were required for steam 
navigation, Plans of steam ships of the best construction and others of 
worse forms, were accurately laid down on the same scale, in the same way, 
and with the same accuracy of proportion as if they had been for actual ser- 
vice, and along with these were some of new forms. A given form having 
been found to be a good one, was then varied by lengthening, first in 
one manner then in another, to discover the best mode of improving a given 
good form. In sailing vessels, some of the celebrated Chapman’s best forms 
were take», and treated in a similar manner, and along with them were com- 
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pared the common forms of merchantmen and oiher ships. The class of 
fast-sailing yachts and cutters was treated in the same way, the object always 
being the determination in given circumstances of the method of giving 
such a form to a ship as shall enable her to pass through the water with the 
least resistance, the greatest velocity, and of course the smallest expenditure 
of force, power, and money. The methods of drawing these vessels through 
the water, varied with the scale on which the experiments were made. Those 
on the smallest scale were drawn by a weight arranged in such a manner as 
to supply a uniform force through any given distande—and on the largest 
scale, the experiments were made on the sea by means of powerful towing 
vessels. In this way the experiments were made on a wide range of magni- 
tudes, both as regarded the vessels themselves and the sheet of water on 
which they were propelled, au element of resistance not always sufficiently 
taken into account. The rcsistance was accurately measured by dynamo- 
metric apparatus of great accuracy, through which the moving force was 
communicated to the vessel; the velocity being dctermined, in certain cascs, 
by a peculiar apparatus designed for this purpose, and in other cases by in- 
struments for measuring and marking time with accuracy. After the obser- 
vations had been reduced by independent calculators, and not till then, were 
they made the subject of special examination, with reference to aoy theory; 
and thus it was conceived that the greatest amount of authenticity had heen 
secured. The author then proceeded to give to the meeting a number of 
specimens of the results which the experiments afforded, such as he knew 
were likely to interest those members of the section who were acquainted 
with the principles of naval construction. He demonstrated a remarkable 
law, by which it appears, that each velocity has a corresponding form and 
dimension peculiar to that velocity ; and he showed, in a variety of diagrams, 
the means of constructing such forms. To show how much influence form 
alone. withont any other element or dimension, affects the question of re- 
sistance, he adduced the following as one of the most important experiments. 
Four vessels were taken, having all the same length, the same breadth, the 
same depth, the same area and form of midship section, and all loaded to 
the same weight, displacement, and draft of water. The only difference 
being in the character of the water-lines; No. 1 being of the new form in- 
dicated by these experiments as that of least resistance; No. 3 the old form, 
very nearly the reverse of the first; No. 2 intermediate hetween them, and 
No. 4 intermediate hetween No. land No. 2. The following table shows 
the result of the comparative trial :— 


Run per Resistance in pounds. 


hour. 
No. 1 No. 2. | No. 3. No. 4 
3 miles 10 | 12 12 11:3 
du 18 í NE 23 21 
5 28 38 42 35 
6 x |e 72 56 
7 Do 96 129 34 | 


These differences showed how much might be gained, everything clse being 
equal, by the adoption simply of judicious form in the construction of the 
water lines of a ship. The vessel No. 1 was constructed on the wave-line; 
the methods and rules for which he proceeded to explain iu diagrams, tao 
numerous for our space to admit. But we hope the speedy publication of 
the report itself may soon remedy this omission. 


Mr. Perry observed that the position of the paddle-wheels in steam vessels 
was an important subject, which required to be determined, especially as 
different opinions were entertained by practical men whether the paddles 
should be nearer to the stern or to the head of the vessel. 


The Marquis of Northampton remarked on the importance of these expe- 
riments, which had been carried on hy the British Association. The results 
would possibly produce a change iu the naval architecture of every country 
in the world; and if the British Association had done nothing else than 
carried out these experiinents, and attained those important results, all the 
efforts they had made would have been amply rewarded. 


Mr. J. Taylor observed that these experiments had been carried an for five 
years, and that the late Sir J. Robison, who had been associated with Mr. 
Russell in their prosecution, had watched over them with great anxiety till 
within a short period of his death. The Association had expended £850 in 
making these experiments, and now came the question, what was to be done 
with the valuable body of information that had been collected? It ought 
nat to lie idle on their shelves, but ought to go forth to the public; and the 
hest manner of accomplishing that would be a subject of consideration for 
the Council. 


Mr. Russell said, that with regard to the position of paddles, the subject 
had been already taken up by the government, and some practical results 
might shortly be expected. In conducting the experiments for the British 
Association, Sir J. Robison and himself having satisfied themselves as to 
the correctness of their system, they had endeavoured to get it introduced 
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without exciting opposition. The experiments were made in a ship-building 
country, and ship-builders every now and then horrowed the forms of the 
boats that had heen found to move the fastest through the water, and thus 
they had been gradually introduced. The Flomóeau, which was built on the 
Clyde in 1839, on one of the experimental lines, beat a vessel of greater 
length, though having but 75 n.r. against 120. In smooth shallow water 
the vessel on the old construction was a match for the Flambeau. hut in a 
deep and heavy sea the experimeutal vessel beat the other by two miles an 
hour. There had been since constructed in that part of the country a whole 
class of vessels built of that form. The Greet Britain had the wave water- 
liue; and the Vanguard, which made her passage last week from Duhlin to 
Cork in two hours less time than had ever been previously accomplished, 
coustructed hy the same builder who had made the models for the British 
Association experiments. 


ELASTICITY or MATERIALS. 


** Experiments to prove thot all Bodies are in some degree Inelastic, and a 
Praposed Law for estimating the Deficiency.” By E. Hodgkinson, F.R.S. 


Mr. Hodgkinson said it was a principle generally acknowledged in the 
present day, and employed by those who have written on the subject of elas- 
ticity, that, when bodies are acted upon hy forces tending to elongate or 
compress them in a small degree, the changes produced are in proportion to 
those forces; and that equal extensions and compressions are produced by 
equal forces. That this principle is true, so long as the change produced in 
hodies is very small, is not to be doubted ; and as regards extensions it is the 
hasis of the carly investigations of Jacques Bernouilli on the elastic curve ; 
of .looke who was its author (Theory of Springs, Phil. Trans., 1666,); 
Ma:iotte, Leibnitz (De Resistentia Solidorum, 1684). With respect to elas- 
ticity, it was adopted iu the profound inquiries of Euler on the strength of 
columns, which were corroborated by Lagrange (Berlin Memoirs); and with 
respect both to erfensions and compressions, it forms the basis of the calcu- 
lations on the strength aud elasticity of bodies in the principal theoretical 
and practical works on mechanics of the present day; as the Mécanique of 
Poisson, and the works of Whewell, &c.—the practical treatises of Navier, 
Poncelet, Tredgold, Barlow, Moseley, &c. lle hoped, however, to convince 
the section that this principal does not operate alone in the resistance of 
bodies subjected to tension, or to compression, or to both. He hoped, too, 
to show the law which the clement, not considered by writers, nor generally 
known to exist, is subject to. This element is a defect of elasticity, or a set, 
to which all hodics made to undergo a change of form, however small, seem 
to ve liable, The defect here mentioned was known to exist only when the 
body had heen straincd with a considerable force, or such as to be equal to 
one third, or upwards, af the breaking weight. But the experiments which 
he -hould adduce would show that the defect commences with the smallest 
cl.anges of form, aud is increased according to the square of the extension, 
or compression, or of the weight. Thus, if e represent the extension or 
compression which the strained body had undergone, and a e the force which 
would have produced that extension or compression if the body had been 
pe fectly elastic, the real force necessary to produce this change, e, will be 
less than the former by a quantity, à &?, representing the defect of elasticity. 
Heote tire force require 1 to produce a change, e, is a e—à e, where a and 4 
are constant quantitie . He had found this law to obtain when the change 
pic luced in the body arose from extension or compression alone, but when 
the change arose both from extension and compression, as in the flexure of a 
rectangular body, the force af a fibre was to that due to perfect elasticity, as 
ax—b 2° to av; or it was equal to a r—b v, where x was the height ap- 
plicd, and a J constant quantities, as before. In proof of these statements, 
Mr. Hodgkinson mentic-ned that having remarked, in his experiments made 
for the British Associat/on on the subject of hot and cold blast iron, that the 
elasticity of bars broken transversely was injured much earlicr than was 
generally assumed, he paid particular attention to this circumstance in his 
future experiments, and had bars so formed that he could separate the elas- 
ticity of extension from that of compression; by these bars, which were 
very long and of small depth, he perceived that one-fiftieth or one-eightieth 
of the hreaking weight was sufficient to injure the elasticity. Ile mentioned 
the matter to his friend Mr. Fairbairn (who was associated with him in the 
inquiry), soon after he had made the discovery; and Mr. Fairbairn’s subse- 
quent experiments made to determine the strength of rectangular bars of 
iron, from all parts of the kingdom, were cnnducted in the same mauner as 
Mr. lIodgkinson's had been; the deñexion and quantity of set, or defect of 
elasticity, from each weight heing always observed. Mr. Fairbairn’s experi- 
ments were on bars cast one inch square and five feet long, and were made 
with the utmost care; Mr. Hodgkinson has, therefore, adopted their results 
with respect to the “set,” and taking means both from Mr. Fairhairn’s re- 
sults aod his own on the same sort of bars, he has sought for the relation 
between the weights and the mcan scts from those weights, these sets being 
the deflexions or deviations from the original form of the bar, after the 
weights have been removed. To ascertain the relation above, Mr. Ilodg- 
kinson has curves described from the results of the experiments, making the 
sets the abscissze, and the weights the ordinates ; and the similarity in ap- 
pearance of these curves to the common parabola, led him carefully to exa- 
mine whether thcy were not in reality represented by that curve. The exa- 
mination was suecessful—the parabola was the curve; and the mean results 
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of the observed sets, together with tbe calculated ones, from equal additions 
of weight, from 56 to 1481b., derived from 44 kinds of cast iron, and from 
90 to 100 experiments, were as follows :— 


Weights ác 56 112 168 221 280 336 392 448 
Mean sets dc *003 013 -026 ‘0417 -069 -102 -136 -197 
Computed sets parabolic *003 :012 -027 047 :072 :-102 +138 -18I 


Mr. llodgkinson made experiments on stone, timber and wrought iron, and 
observed the quantity of set in all. These different materials, when the re- 
sults from them were constructed, all gave the form of the parabola, though 
less perfectly than in cast iron, as the experiments on them were but few. 
It appears, from the above-stated experiments, and others that wcre made, 
that the sets produced in bodies, are as the squares of the weights applied. 
llence, there is no weight, however small, that will not produce a set and 
permanent change in a body; all bodies, when bent, have the arrangement 
of their particles altered to the centre; and when bodies, as the axles of 
railway carriages, are alternately hent, first one way and then the opposite, 
at every revolution, we may expect that a total change in the arrangement 
of their particles will ensue. It appears, too, from the results of these ex- 
periments, that all calculations hitherto made, on the strength and elasticity 
of bodies, have been only approximations. Mr. Hodgkinson stated, that he 
laid the results of this communication before a meeting of the Literary and 
Philosophical Society of Manchester a short time ago, soon aftcr he had 
made the discovery which it contains. ln the prosecution of the experi- 
ments he had received every assistance which the works of his friend, Mr. 
Fairbairn, could supply ; and Mr. Robert Rawson had kindly assisted him in 
the reduction and arrangement of the results of the experiments. 

This communication gave rise to mnch conversation, in which the Presi- 
dent, Prof. Lloyd, Dr. Robinson, and other persons joined, and in which al] 
agreed, that these experimental inquiries were of the utmost importance in 
supplving a solid foundation for the speculations of the mathematical inves- 
tigator in this most difficult branch of physical inquiry. Dr. Ronixsow also 
inquired, if Mr. Hodgkinson had observed whether the molecular structure of 
the bodies, on which he had experimented, was altered in any manner, and 
if so, how did the change take place, during the progress of the experiments ? 
Mr. Honexinson replied, that he had no means of determining this point 
satisfactorily, but he had no doubt, that matter, when subjected to strain, 
long before it broke, had its molecular structure permanently deranged. 
He exemplified this hy the axles of locomotive engines, which, as they 
turned round, had the parts that were extended and compressed successively 
underneath and above; and after this action had been continued for a long 
period, they were found to become of a kind of crystalline structure, inter- 
nally, and of course were much impaired in strength.—Prof. STEVELLY said, 
that the forces to which they were subjected were in kind, though not in 
degree, sometbing like the alternate bending back aud forward of a piece of 
wire under which it at length broke, —Mr. Hodgkinson assented. 


" On Changes in the Internal Construction of Metals.” 


Mr. Lucas, in the absence of Mr. Fairbairn, reported the progress of the 
Committee appointed at the last meeting, to ascertain experimentally whether 
any and what changes take place in the internal constitution of metals ex- 
posed to continual vibration and concusssion. (The results of these expe- 
riments were stated by Mr. Hodgkinson in the last paper).—The effect of 
concussion on the shafts of tilt hammers is very remarkable. The shafts are 
made of the best ash, but after three or four months’ use the strength of the 
wood is so much deteriorated that the shafts break off short as if they were 
rotten. Copper is also similarly affected by concussion, and in working 
copper articles, and in rolling silvered plates of copper, the workmen find it 
necessary to auneal the metal to prevent it from breaking.—Mr. J. TAYLOR 
observed that this subject had been much discussed at Manchester, and with 
the same results. He alluded to the difficulty af procuring good chains, and 
said it occurred to him that probably it might arise from the chain maker 
being foo good a workman, and that the evil was caused by too much swaging 
in finishing the work. If, however, the quality of the iron could be restored 
by annealing, as might be inferred from these experiments, that would pre- 


sent the means of obtaining good chains in the first instance and of strength- 
ening them after use. 


On Contourep Maps, sy CAPTAIN Larcom. 


It is important that maps constructed by the government should exhibit 
the levels of the country in the most intelligible manner; showing heights 
not merely on the tops af hills, but round their sides, and through the valleys 
which traverse them. Such a system is offered by these contours. They 
are a series of horizontal lines, at a certain distance asunder, and at a certain 
height above a fixed datum. The datum most commonly used is the level of 
the sea, doubtless from the shore line being the limit of the land, and the 
point at which roads must cease, as well as from an impression that it is 
itself a level line; and therefore, as the first contour, the most appropriate 
and natural zero, from which to reckon the others. The Section were aware 
that it has been a point much discussed, whether the high water, the low 
water, or the mean state of the tide, offers the most level line. This is a 
poiut which it would be out of place to discuss here, but it may be stated 
that, in order to determine it, as far as Ireland is concerned, a seriés of lines 
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has been very accurately levelled across the island in various directions, and 
permanent marks are left in all the towns, and on numerous public buildings; 
and at the end of each of these lines on the coast, tidal observations have 
been made every five minutes during two complete lunations. These obser- 
vations, and the connecting lines of level, are now in process of reduction— 
the degree of accuracy attained is such that a discrepancy of *2 of an inch is 
immediately apparent—and from them we may expect many points of iu- 
terest. The stceper the natural slope of the ground is, the closer together 
the contours, of course, will be, aud the more oblique the road; where, on 
the contrary, the ground slopes very gently, the contours are further asunder, 
and the road may he proportionally more direct. By examining the maps of 
the Irish Survey, on which contours have been drawn, it will be seen that 
they tell sad tales of the existing roads, every one of which ascends and 
descends frequently, instead of keeping ou a gradual slope for its whole 
length. In order to exhibit these lines, it is proposed, instead of adding 
them to the original copperplate, which has a peculiar value as an official 
record of boundaries, to make a copy of the plate by the electrotype, for the 
purpose of receiving these lines. Contour maps were thought of early in the 
progress of the survey, but means were wanting for their execution; at pre- 
sent, however, the outline survey being complete, and the general map, or 
map of the surface, being in progress, affords a convenieut opportunity, 
which it is hoped will not be lost. 

Dr. RoniNsox inquired of Capt. Larcom whether the process of contouring 
the maps was proceeding, and how soon he supposed it would be completed 
for Ireland.—Capt. Larcom replied, that for the present it had been sus- 
pended.—Dr. Robinson observed, that whether he considered the value of 
this process in relation to the general interests of science, or the most im- 
portant practical economies of the country at large, he could not but deeply 
deplore the suspension, temporary though he hoped it would be, of this great 
national undertaking; and he trusted that, before the British Association 
closed its present sitting, the most energetic steps would be taken to make 
such au application to government as would induce them to resume this 
most valuable work. He begged to inquire from Capt. Larcom, what 
the expense would probably be.—Capt. Larcom replied, that he should esti- 
mate it certainly at less than a farthing an acre.—Dr. Robinson: And the 
original cost was probably sixpeuce or eightpence.— Capt. Larcom said, 
perhaps sevenpence to ninepence.—Dr. Rohinson: Then, at a cast of about 
one thirty-second part of the original expense, this invaluable addition to that 
splendid work, the Trigonometrical Survey of Ireland, could be accomplished. 
If it was determined finally to suspend this work, he should say that it was 
very like what the homely adage characterized as penny wise aud pound 
foolish. ` 


“© On a Method of ascertaining Inaccessible Distances at Sea or Land.” 


Mr. P. LeAu read a paper on a method of ascertaining inaccessible dis- 
tances at sea or land, for which he claimed the advantages of greater accu- 
racy and expedition than by the method of measuring a base line by the 
log. On his plan two small telescopes are fixed at the greatest distance the 
vessel will admit of, and so as to form some multiple of ten feet. This dis- 
tance forms the base line on which the calculations are to be made.—Mr. 
MACNEILL heing requested by Dr. Scoresby to state his opinion of the in- 
vention, the latter said that it was sound in principle, but he thought with so 
short a base line and with the difficulty of taking simultaneous observations 
at sea, it would be liable to inaccuracy. 


** Formation of Concrete." 


Mr. HaAwkiNs made a communication on the formation of Concrete, 
showing more particularly the importance of having the stones of the proper 
sizes, so that the smaller ones should as nearly as possible fill up the inter- 
stices of the larger. Where the sizes were properly adjusted, he found that 
one proportion of lime to twenty of shingle, formed a stronger concrete than 
when larger proportions of lime were used. Some engineers are in the habit 
of using one of lime to six of shingle, and the proportions generally used are 
as one to eight. A specimen of concrete made in the proportions he recom- 
mended, aud with shingles of proper sizes was found after a short time to be 
stronger than an old Roman wall.—Mr. MAcNEiLL said he preferred artificial 
cement to lime, and he had found great advantage to result from allowing 
the mass of concrete to fall from a height, by which means the shingle be- 
came more compressed together. Mine dust mixed with lime, he believed, 
made the most perfect concrete.—Mr. Jessor and Mr. Tavron also approved 
of mine dust. The latter observed, that it was probably from the quantity 
of iron in mine dust, that its adhesive properties were derived. 


t Raising Sunken Vessels," 

Sir T. Deane explained the method adopted by his brother, Mr. A. 
Deane, to raise the Zunisfaile steam vessel, of 500 tons, which was sunk by 
striking against an anchor in the Cork river a few years ago. The ordinary 
methods of raising sunken ships having proved ineffectual, a coffer-dam was 
made round the vessel in the middle of the river; and pumped dry by meana 
of eight or nine chain pumps. The leak was ascertained by digging under 
the ship, and a cow hide was nailed over it to keep it water-tight. The 
coffer-dam was removed as quickly as possible, when the Znnisfaile again 
floated by her own buoyancy, and the steam having been got up, she was 
taken to Passage to undergo the necessary repairs. The whole cost was 
400/., and the work was done in the course of four tides. 
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KYANIZING TIMBER. 
Anti-Drx-Ror Company, (Kyan’s PATENT). 
(dn Advertisement.*) 


Mr. Epniror—Mr. W. B. Prichard has recently published a letter in several 
periodicals, in which he expresses astonishment that I should state that both 
his report and letters are inaccurate, and, because I used su mild a phrase, he 
bas thought proper to make further statements of a like character; I there- 
fore feel it my duty to state and prove, that in some instances he has omitted 
to state the whole truth, and in others he has challenged what is decidedly 
untrue. 

He omitted to state that the sleepers that had shown symptoms of decay 
were prepared, dy way of experiment, with solution only half the strength 
required hy the patent. 

He s/ated that, at Shoreham Harbour, a waling piece, the very heart of 
English oak, Kyanized, in use only four years, was like honeycomb, com- 
pletely eaten away by the teredo navalis. 

A full board of the commissioners of the harbour, appninted a committee 
to view, who have reported the Kyanized timber as sound as when first 
put in, 

He stated that he had removed the oak waling, and that the decay was 
oelow water mark. I annex the certificate of five witnesses, three of them 
gentlemen of unexceptionable character, and the other two are his own wit- 
nesses, who assert that he could not have taken an oak waling from below 
water mark, as those walings are exclusively of eech, and that no Kyanized 
waling has been removed within the last six years; they also report, that 
after a careful survey they can find no symptoms of decay in any of the 

iles. 
5 Mr. Prichard has inserted a certificate from Mr. Buckwell and Mr. Butler, 
in confirmation of his assertion, that the piles are decayed, which 1 have as- 
certained was written before the inspection took place, and objected to after- 
wards, and nevertheless published in its original form ; how much depend- 
ence can he placed on this certificate may be ascertained from the annexed 
letter, (No. 3.) from the gentlemen who signed it. 

Mr. Prichard also inserts a certificate from the workmen at Shoreham 
Harbour, that they inspected the piles in the presence of Mr. Mereditb, en- 
gineer to the Brightun Railway. 

The workmen positively deny that Mr. Meredith did accompany them 
during the survey. i 

Mr. Prichard asserts that Lord Manvers has impugned Kyan’s process. I 
am authoriséd by his lordship to state that * after very extensive experience 
of its effects, his early impressions in favour of the discovery has been abun- 
dantly confirmed," and that he continues to have * nnshaken confidence in 
its efticacy as a preservative of timber of every description.” 

Mr. Prichard insinuates, that Mr. Brunel, under whose directions immense 
quantities of timber were Kyanized for the Great Western Railway, is now 
opposed to our process. 

I annex alctter (No. 4) from the engincer’s office of the Great Western 
Railway, from one whose name will well vouch for the truth of the statc- 
ment, “that after Kyanizing upwards of 40,000 loads of timber he is well 
satisfied with the result, as after six years’ trial, the timber, on every exami- 
nation, has proved as sound as when first laid down.” 

Mr. Prichard asks how many hundreds of the sleepers on the Brighton 
Railway have decayed. 

I submittcd his question to the chief engiucer on that line, and he stated 
in reply, that he is not aware that one Ayanized sleepcr is decayed. 

Mr. Prichard states, that the opinion he has given about Kyanizing is per- 
fectly disinterested, although he strongly recommends the process belonging 
to his friend and solicitor. 

These statements of Mr. Prichard are so void of truth, that I feel it my 
duty to expose them, and having done so, am convinced that any further 
statement Mr. Prichard may make wiil prove innoxious, and not require any 
reply from me on behalf of the Company. 


2, Lime Slreet Square. 
6th Sept., 1843. 


TaswELL TuHoMPsox, Sec. 


LETTERS AND CERTIFICATES ABOVE REFERRED TO. 
No 1. = 


Wr, the undersigned, having at the request nf Mr. Taswell Thompson, 
this day minutely inspected several of the piles of in the east pier of Shore- 
ham llarbour, embracing all those represented to have been Kyanized, and 
many which have not been subjected to that process, do certify that we find 
no symptom of deeay whatever in any. A 

We have carefully surveyed the whole of the two lower waling pieces, and 
find no indication of any of the original having been removed. The material 
employed for this purpose is beech exclusively. 


* We cannot allow this controversy to be continued unless the communi- 
cations be paid for as Advertisements.—EpiTor. 
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We further report, that the pdes both descriptions, on the east side of 
the said pier are slightly touched by the worm, just ahove the sand. 


J. B. Barrrv, Ship Builder. 
WiLLIAM Tate, Timber Merchant. 
Shoreham, Tuomas THORNTON, late Harbour Master. 


August 22th, 1843. 


No. 2. 


We, the undersigned, bave worked as carpenters at Shoreham llarbour 
for the last six years, and well know all the Kyanized wond, and can state 
positively that not one of the Kyanized walings have been removed since 
they were first fixed in the pier; and we can also state positively, that the 
two lower walings are formed alone of beech. 


Witness, WM. JINGLE. 
Shoreham, 
August 29th, 1343. 


Rosert BURT. 
WILLIAM RATCLIFF. 


No. 3. 


Sig—In reference to the report of our view of the piles of Shoreham 
llarbour, on the 3rd June last, published by Mr. Prichard, we beg to state 
that its contents, both surprised and annoyed us, as we did not intend to say 
that any of the piles referred to are decayed, hut requested Mr. Prichard to 
erase the words “ gone through several stages of decay," and state instead, 
that the unprepared and prepared were in a like state of preservation ; and 
we beg to add, that in giving our opinion, we were led to believe, that the 
Commissioners of the Harbour had requested us to report upon the condition 
of two chips nf wnud submitted to us, and not for the purpose of publishing 
our report as to the efficacy or non-efficacy of Kyan’s Patent: and that we 
had no means of judging which was the prepared wood and which the un- 
prepared, hut deemed Mr. Prichard's word sufficient authority, as he was at 
that time an officer under the commissioners. 


Shoreham, 
dugust 29th, 1813. 


Mr. TaswELL THompson, 
Lime Street Square, London. 


Cuas. DowLen BrcKWELL. 
GEORGE BUTLER. 


No. 4. 


Great Western Railway, Engineer's Office. 
27, Portland Square, Bristol. 


Dear Sır—I have sent you by the carricr a section from the centre of 
one of our longitudinal timbers of the permanent way; it was Kyanized and 
laid on the line about six years ago, and you will perceive it is as sound as 
the day on which it was first put down; it is not singular, with us but in all 
my examinations I have found it equally sound. I think this simple fact will 
be highly interesting to you, and you will not begrudge the expense of the 
carriage. 

1 SE o remark that the pickling having bcen entirely under my manage- 
ment, I was very particular in having the strength of the solution maintained. 
Upon first immersion the strength was ] in 14, at a temperature of 62°, and 
the time of immersion for seven-inch timher was eight days, during this 
time the solution was kept at a uniform strength by pumping. In this way 
I have pickled upwards of 40,000 loads of timber, and the quantity of sub- 
limate cousumed comes out at about 1 4Ib. to the load. 


Your’s truly, 


T. TuowPsox, Esq. LH 
. Hamaono. 


Jugust 31st, 1813. 


THE PYRAMIDS OF GIZEH. 


THE last monthly meeting of the Egyptian Society was very fully 
attended, as it was announced that Dr. Lepsius would give some de- 
scription of the researches made by the Prussian Expedition. 

Mr. E. W. Lane being unanimously called to the chair, Dr. Lepsius 
commenced by stating that he felt it to be his duty, whenever he had 
the opportunity of visiting Cairo, to communicate any information that 
he might consider interesting to so useful and liberal a Society. He 
felt assured, from the great progress already made in the few years 
since its establishment, that it was destined to fill an important place 
in the history of scientific research in this country. The Doctor then 
alluded, in proof, to the valuable memoir lately published by the Society; 
contributed by M. Linant “Sur le Lac Meeris.” He offered some ob- 
servations on the mode of constructing the pyramids, and enumerated 
the many theories that had been advanced concerning the objects and 
the construction of these vast monuments. He, however, considered 
the fact established, that their object was simply to mark the places of 
tombs, and he then proceeded to explain to the meeting the manner 
in which they were constructed. 

The great pyramids of Gizeh are (in comparison with many others) 
in a good state of preservation. From the largest, little hesides the 
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easing stones have been removed, Inthe second pyramid a part of 
the casing yet remains. In these it is impossible to see the interior 
construction of the stone work. But some of the small ruined pyra- 
mids at Gizeh consist of several steps, each of several courses of stone- 
work in height, instead of the usual form of four sides regularly con- 
verging to an apex; and in the more ruined parts of these pyramids 
it is seen that the steps are formed by walls built against each other, 
as shown by the dotted lines in the following sketch. 


The masonry of the pyramids of Abousir and Saccara is very in- 
ferior to that of the pyramids of Gizeh—in all of these the step con- 
struction is clearly seen, and also that the steps are separate walls 
bnilt against each other. The pyramid at Merdoon, again, exhibits 
this mode of construction. In its present form it rather resembles a 
huge square tower, the walls of which are slightly inclined, than a 
pyramid: the outer layers having been mostly removed, the core or 
central part is left standing alone. In short, in the examination of a 
great number of pyramids, from Gizeh to the Fayoom, the same mode 
of construction was found. 

To explain a mode of building apparently so contrary to sound ma- 
sonry, we must suppose a chamber a for the tomb, in or under the 


small pyramid B B B, built over it: by filling np the angles of the steps, 
and adding the fine smooth casing stone, this small pyramid wonld be 
completed; but if it were desired to enlarge the work, instead of 
filling up the angles to prepare for the casing, another step, of the 
same height and depth as the first, being added to each step of the 
first-mentioned pyramid, the outline touching the exterior angles of 
these steps, c c c, &c., would be parallel to the outline of the first 
pyramid; and so on, by continually adding steps of the same section, 
the pyramid would be increased to any size. The foregoing sketch 
thus shows five pyramids, one within the other. Dr. Lepsius stated 
that he was indebted to Mr. J. Wild, architect, for this suggestion, 
and it agrees with and explains the account given by Herodotus, who 
states tbat machines were placed upon the steps, and the stones raised 
from one step to another. The Doctor then explained, in confirmation 
of his views, the remarkable pyramid of Dashour; he considered the 
obtuse angle of the npper part, as the original angle intended. More- 
over, Dr. Lepsius observed that this mode of proceeding is in harmony 
with that adopted by the Egyptians in their tombs excavated in the 
rock. It is found at Thebes that the first care of the reigning king 
was to excavate in the rock, and complete and decorate, a chamber 
for his tomb. If his life continued after the end of this labour, another 
chamber was added, and then another, and so on; and it is found that 
the largest tombs are those built by the kings who have reigned the 
longest. In the same manner, the pyramids may have been continually 
evlarged during the lifetime of the kings for whom they were in- 
tended. All the evidence that remains shows tbat the largest pyra- 
mids were of kings who reigned a long time. It must be remembered, 
that among the Egyptians it was the duty of the individual to provide 
a tomb for himself; his successor was immediately occupied upon his 
own, and thus we find many tombs either hastily or imperfectly finished, 
and chambers left in all states of progress. Could a monument of such 
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stupendous size as the great pyramid of Gizeh, have been contem- 
plated as an original plan, to have been finished, or nearly so, in the 
lifetime of one man? but it is easy to conceive that by perpetual 
Rene during a long reign, such a bnilding may have been com- 
eted. 

2 Dr. Lepsius then exhibited a selection of beautifully finished draw- 
ings of the subjects and inscriptions decorating the tombs round the 
pyramids of Gizeli and Saccara, architectural plans, sections, &c. The 
time allowed was too short for more than a slight examination of them. 
The explanations given of some of the subjects was very interesting. 

The Doctor did not refer to his researches in the Fayoom. Iam, 
however, enabled to inform yon, that he has fixed satisfactorily the 
place of the labyrinth near the pyramid of Howarra, and has traced, from 
what remains,a general plan of it. [ts complete rnin is owing to the 
walls having been built with rude brick, and merely faced with stone; 
from the same cause, the tombs at Saccara are nearly all destroyed, 
while those at Gizeh, which are entirely built of stone, are in good 
preservation. 

By the liberal regulations of the Society at whose rooms this lecture 
was delivered, strangers are permitted to use the library and attend 
the lectures, if introduced by a member. [had thus the opportunity 
of hearing the paper I have endeavoured to report to you. The 
library, although not very large, contains nearly all the valuable works 
on the antiquities of Egypt and the surrounding countries, the works 
of the best travellers and historians, some npon Arabic literature, &c. 

Dr. Lepsius left Cairo to-day for Upper Egypt.—Atheneum. 


Cairo, August 17. 


ST. GEORGE’S CHAPEL, WINDSOR. 


Tue extensive alterations and embellishments which have been in 
progress since the early part of May last (from which period the 
chapel has been closed), at an outlay of several thousands of pounds, 
throughout the interior of this sacred edifice, having just been brought 
to a close, the following description of the ornamental and newly em- 
blazoned portions of the chapel of St. George, the curious discoveries 
made during the progress of the works, and of other objects of inte- 
rest connected with the late repairs, will, no doubt, be interesting to 
a numerous portion of onr readers. 

It is now nearly a century since this chapel had undergone any 
repairs. Ata chapter held by the dean and canons in February last, 
it was resolved that the chapel should undergo thronghont a thorough 
cleansing and renovation; that new stained glass windows should be 
introduced in various parts; the organ repaired, ornamented, and 
many additions made to it; the whole of the elaborate wood carvings 
and the alabaster and marble monuments in the several private chapels 
and aisles, restored to their original state; and other embellishments 
added, so as to render this ancient building one of the most magnifi- 
cent sacred edifices in the kingdom. 

The beautifully groined ceilings of the nave and choir has been 
thoroughly cleaned by means of immense scaffolding reaching from 
the floor to the roof; and the whole of the defective parts carefully 
pointed and restored by experienced workmen. The groined ceilings, 
also, of the side aisles, chapels, and transepts, have undergone the 
same careful and extensive renovation, and likewise the organ-loft 
and that portion of the chapel at the back of the altar. The whole of 
the whitewash and colouring matter upon the stone pillars, window- 
jambs, arches, and piers, and upon the hitherto half-hidden Gothic 
screens to the Hastings, Beaufort, Lincoln, and other chapels, have 
been removed, restoring the stonework to its rich and varied natural 
tints, and producing a most beautiful effect. The numerous monu- 
ments, and the interiors of the private chapels, belonging to noble and 
distinguished families, have also been carefully restored. 

The whole of the splendid Gothic oaken stalls of the Knights of 
the Garter (on either side of the choir and those facing the altar) have 
been cleaned, and repaired where necessary, so as to render them 
strictly perfect, at an enormous expense. The richly and most elabo- 
rately carved canopies over the stalls of the knights (above which are 
suspended their banners, with their mantles, swords, helmets, and 
crests, were taken down to undergo asimilar renovation and repair. 
They have also been re-stained and varnished. 

Tbe dark and dingy-looking paint which covered the exquisite 
wood carving of the stalls, has been carefully scraped off, and the 
wood left in its own tint, which has considerably improved and heigh- 
tened the general effect of this portion of the interior of the chapel. 

It may here be mentioned that on the pedestals of the stalls the life 
of our Saviour is represented in richly carved work, and on tliose 
under the organ-gallery are the adventures of St. George. In 1514 
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an addition was made to the number of knights, and six new stalls 
were in consequence added, in front of which are carved represeu- 
tations of the attempt of Margaret Nieholson to assassinate George HI. ; 
the procession of the King to St. Paul's on the day of thanksgiving for 
his recovery, in 1759; the interior of the eathedral on that occasion, 
and of Queen Charlotte’s charity school. On the outside of the upper 
seat of the stalls, a broad girth, continued round both sides of the 
chapel, is carved, in Saxon characters, with the 20th psalm, supposed 
s be iotended as a supplication for the sovereign cf the Order of the 
arter. 

The projecting front of the Royal closet (over the north side of the 
altar, and above the tomb of Edward IV.), which had always been 
considered to be composed of carved stone, was discovered, upon 
cleaning off various thick coats of paint and whitewash, to be of carved 
oak, of a very early date and in a most excellent state of preservation. 
Such is the rare character of the style of its earving, that there is but 
one other specimen of its kind in the kingdom, and that is to be found 
io the Cathedral at Lineoln. The wainscot earved front of Her Ma- 
jesty's closet lias been stained and varnished, and it has now a most 
Sl effect as it strikes the spectator upon entering the choir from 
the west. 

The three principal lines of the heraldic bosses on the vaultings of 
the nave and transepts have been emblazoned with the arms of former 
Knights of the Garter, and of the most ancient and distinguished 
families in the empire, and the entire of the bosses, pendants, and 
knots of the vaulting in the choir have been similarly emblazoned, 
and in the same rich and gorgeous style, under the immediate super- 
intendence of Willement, of London, to whom the whole of this por- 
tion of the embellishments of the chapel, the restoration of the great 
west window, and the introduction of new windows of stained glass, 
had been eonfided by the dean and canons. 

A magnificent and highly wrought brass lectern (upwards of six 
feet high), which had Jain in a dilapidated and neglected state, 
amongst some rubbish, in a vault of the chapel for upwards of a cen- 
tury, and which had been fortunately discovered by the Dean, has 
undergoue a perfect restoration, and now occupies its proper plaee in 
nearly the centre of the choir, at the west end of the stone over the 
vault of Jane Seymour, the Queen of Henry VIII. The top, which is 
in the form of a double desk, construeted to hold the sacred volume 
on one side and the Book of Common Prayer on the other, turns round 
upon a pivot, and from this lectern the lessons will, in future, be read 
by the minor canon at divine service in the morning and afternoon. 

Ten windows (five on either side), of stained glass, containing in 
coinpartmeuts the heraldie bearings of all the Knights of the Garter 
from the iustitution of the order, have been completed by Mr. Wille- 
ment on the north and south sides, and at the eastern end of the choir, 
some portions being over the banners of the Garter Knights. Four 
other windows (two on either side at the western end) only remain to 
be similarly emblazoned with the arms of future knights of the order. 

À most eee and picturesque effect is produced throughout the 
choir by the introduction of these stained glass windows, which give 
a rich, yet soft and subdued tone, to the whole of the interior, in per- 
fect harmony with the religious character of the sacred edifice. 

The stained glass of the great west window, which may now be 
classed amongst the most splendid and magnificent in the kingdom, 
has been carefully and skilfully restored by Mr. Willement, and an 
entirely new and improved arrangement of the ancient aud scriptural 
figures and devices has been effected under his superintendence. 
Within the four chief compartments, at the upper part of the spacious 
arch, are the badges, initials, and crowns of the following sovereigns: 
Edward HL, Edward IV., Henry VIIL, and Queen Elizabeth. In the 
centre of the window are the arms of the patron saint of England, 
with the initials “S. G." (Sanctus Georgius), and at the apex the 
initials * LH. S^ The whole of the numerous figures contained iu 
the other compartments represent saints, prophets, and apostles; but 
from the absence, with but very few exceptions, of either emblems or 
inscriptions, it is difficult to distinguish others than St. Luke, the 
physician, St. Catherine, St. Dunstan, St. Edmund, St. Edward the 
Confessor, and St. George. 

The general appearance of the sacred edifice, viewed from any one 
point, is now gorgeous and magnificent in the extreme. The removal 
of the present wretched speeimens of coloured glass in the east win- 
dow over the altar, aud the restoration of its fine tracery and old 
stained glass, somewhat similar to that at the west end, are nearly all 
that is now required to render perfect the labour which has been so 
liberally commenced, and, thus far, so admirably brought to a close. 
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THE FACADE OF THE BRITISH MUSEUM. 


Sin—You may probably be of opinion, that having already called 
attention more than onee to the subject of the British Museum, it is 
unnecessary to return to it so soon again, more especially as it has 
since—and, perhaps, £z eonstquence—been taken up by other journals. 
But this last cireumstauee ouglit of itself to encourage vou not to de- 
sist from the goad work you ‘have begun, sinee it must convince you 
that there exists in other quarters a disposition to support tlie same 
views, and, if at all possible, yet secure for us sueli a facade to our 
National Museum, as shall eclipse every thing hitherto attempted in 
the same style, in this country, and triumphantly vindieate the cha- 
racter of Grecian architeeture. 

A good deal has been said as ta the beneficial aud widely extended 
influence which the example of the “Palace of Westminster” will 
have upon architeeture and art generally among us; let it then now 
be shown: let us have a decisive proof of such in our next greatest 
national edifice—one where all refinement of art will naturally be 
looked for, and where even lavish embellishment will be no more than 
properly characteristic of the purposes to which the building itself is 
devoted. The one at Westminster is hailed as a very great stride 
forward in architeeture, and as leading to a very much better system 
of management than has been hitherto observed iu regard to our 
public edifices; are we then now, to step back all at once to our old 
courses, and to relapse into the apathy we have but just shaken off ? 
Shall we lay the blame, in this instance, on the Trustees of the Mu- 
seum for their supineness, and their indifference as to what its facade 
may prove as a piece of architecture, provided there is howse-room 
dooney withia its walls for the various valuable collections deposited 
init? Do we yet know if the design bas been examined or approved 
of by them or any one else—Sir Robert Peel, of course, excepted— 
or has been more than merely assented to as matter of form, without 
a thought being given to the design itself? 

All that can be said at present is, that they appear to have placed 
themselves entirely in the hands of their architeet, to do exactly as he 
may thiok fit, or as his ability will permit him. Yet, however they 
may confide in him, he does not appear to have any great confidence 
io himself, else wherefore does he maintain such suspicious reserve ? 
It is true, he has not been called upon formally to produce his deae 
before the publie, neither has he formaliy refused to do so; yet he 
must be aware—no'w «t least, if not before—that there exists an ear- 
nest desire to be made acquainted with it in some way or other—as 
might very easily be done by a model in relief of the façade, upon 
ratber a large scale, which might be placed for publie inspection 
in the Museum itself—either in the entrance hall, or in one of the 
galleries. 

The very circumstance of the desiga having, up to the present time, 
been kept a profound secret, is a strong reason wherefore we shauld 
now be plainly informed what it really is; and on an oceasion of such 
high importance, it would be a piece of very false and misplaced de- 
licacy, to refrain from demanding of Sir Robert Smirke to let us see 
bis design beforehand, and judge for ourselves if it be really worthy 
of being carried into exeeution, because if not, or is incapable of 
being rendered so, it had better be laid aside altogether, cote qui 
coúte, and some more satisfactory one be now prepared in lieu of it, 
either by himself or some one else. 

The facade of the Museum might even now be made the subject of 
competition: there may, iodeed, be no precedent in this country for 
such course of proceeding, aud it might accordingly be considered a 
strange innovation, but it would at all events be a judicious and safe 
one. Let a liberai! premium—say five hundred guineas—be offered 
for the best design, on the understanding that that will be the sole 
emolument derived from it, the carrying it into execution being left 
to the present architect, unless he should prefer to withdraw himself 
altogether from the business. Thus, 2e would not suffer peeuniarily, 
and perhaps less in reputation than he is now likely to do, if allowed 
to proceed as hitherto, and: produce what, when completed, will be 
found to be a signal failure, and will occasion quite as much public 
dissatisfaction as Buckinghau: Palace and the National Gallery. Far 
more prudent would it be in him to acquiesce, however reluctantly, 
in what might be construed as a tacit acknowledgment of his incom- 
petency, than to leave a lasting monument of such incompetency 
behind him. 

How do we know, it may be asked, that such will prove the case, 
when no one as yet knows any thing of the design itself? Justly or 
unjustly very unfavourable suspicions are entertained, and since no 
attempt is made to dispel them, by producing the desiga and con- 
vincing us how idle are our fears anda pE as, it is but natural 
to conclude that such argument is felt to be a very dangerous one to 
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resort to, and by no means calculated to secure our admiration for the 
intended facade. i 

Surely the Institute might, on such a highly important occasion, 
exert themselves a little, and stepping a little out of their ordinary 
course, might venture, in their character as a public body, to recom- 
mend that satisfactory informatiun should be communicated relative 
to the completion of the British Museum, and all pains be taken to 
secure its being completed in such manner as to stamp it a national 
edifice worthy of the nation and of the name it bears—which it is 
not likely to prove by many degrees, if we can obtain no more valid 
security for its excellence than the former productions of tlie archi- 
tect to whom it is now blindly confided. No satisfactory pledge for 
M HE and heautv in the facade, is afforded by the archi- 
tecture of the inuer court or quadrangle; on the contrary, if the former 
is not to be of very superior quality and. design, it may as well be at 
once a mere plain and substantial piece of * homespun? building, 
making no pretensions to any sort of beauty. The subject is one 
which affords ample scope for the display of imagination and refined 
taste ; and to wbat purpose, I would ask, are subjects of that poetical 
class—one so very unlikely there should be any after occasion for, 
proposed to architectural students at the Academy, if, whenever an 
actual occasion dees occur, nothing better than arrant common-place, 
and dull humdrum, withont even a particle of poetry in it, can be 
provided. Leaving you and your readers to crack me this question, 

I remain, 
Yours, and all that, 
Bavrus BRITANNICUS. 


[For inserting the above, in addition to what has already been said 
in our Journal on the same subject, apology is unnecessary. It is one 
of exceedingly great importance, if not to architects in particular, to 
architecture and to our national credit in it. Either very much greater 
importance is attached to the Houses of Parliament and their embel- 
lishment than is consistent with public economy, or equal liberality 
ought to be shown in the case of the British Museum—that is, in re- 

ard to what now remains to be done to it. Whether it be now ren- 

ered a worthy monument of art, or not, a monument it will be, for 
ages to come, unless it should happen to be destroyed by fire—a ca- 
lamity no more to be apprehended for it than for the new edifice at 
Westminster. The obstinate silence maintained in regard to the de- 
sign for the facade, is, however, of most evil omen in itself, and be- 
speaks a determination neither to show, nor to make any appearance 
of showing, the slightest deference ta public opinion, unless upon the 
extreme compulsion of a general public outcry to that effect. We 
ourselves have done, and shall continue to do, all we can to force the 
matter on the attention of our readers, but it is one that ought to be 
taken up earnestly by the whole of the public press—at least by that 
portion of it which affects to attend at all to the interests of art. 
Yet such is not the case at present; for although we do not stand 
exactly alone, in our anxiety as to the British Museum, there seems to 
be a strange reluctance on the part of the daily press to bring forward, 
or even touch upon, the subject in any way. We say “reluctance,” 
because a correspondent informs us that he addressed a letter to the 
Times newspaper, relative to the iutended facade of the Museum, 
but it was neither inserted, nor made use of as a hint for any remarks 
on the part of that paper.—Ep.] ' 


"THE LIGHT FOR ALL NATIONS” LIGHTHOUSE. 


Sin—He who builds a lighthouse on the Goodwin sands, builds an 
imperishable name and a monument to his fame, not only as a skilful 
aud successful architect, hut also as the enviable deliverer of thou- 
sands, and most probably of tens of thousands,.of his fellow creatures 
from the jaws of destruction. The Goodwin bank, about 10 or Il 
miles long from north to south, and between 3 or 4 bread, consists of 
fioely comminuted particles of sand firmly compacted together, offer- 
ing a great resistance to the introduction of smaller bodies, but quickly 
entombing ships of burthen which are so unfortunate as to be driven 
upon them, being, as William Lambert remarks in his * Perambulations 
of Kent, written in the year 1570, “a most dreadful gulfe and shippe 
swallouer.” 

Many years ago the Corporation of the Trinity House formed the 
design of erecting a lighthouse upon these sands, but the idea was 
abandoned when, after boring to a very great depth, no solid foundation 
could be obtained; and since then no determined attempt has been 
made to build a solid structure until the recent one of Mr. William 
Bush, whose plan was certainly an excellent one as adapted to sands 
of known superficial depth; bnt wholly irreconcileable with the con- 
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stitution of this particular embankment. Not having these experi- 
mental borings of the Trinity House before his eyes, and forgetting 
the golden maxim * Never to begin a thing until the end is well cone 
sidered,” he launched his caisson in an unknown void, to rest eventu- 
ally on he knew not what: for although he speaks of a rock bottom, 
this, at best, is but problematical, and our geological ideas lead us 
rather to infer that the under soil is analogous to the low coast around 
Pegwell Bay being intersected with chalk cliffs: be this as it may, it 
was absolutely necessary to the success of this particular plan, that the 
exact depth of the quicksand should have been previously as- 
certained. s 

For carrying out the plan f am now about to propose, this prelimi- 
nary step is not necessary, other than in choosing the site upon which 
to commence operations; and here I am far from thinking that tlie 
most elevated portion of the bank is the best for the purpose, from the 
simple reason that being the apex of the submarine m the sand» are 
here most probably the deepest, but I would rather choose that portioo 
of the bank which presents the most precipitous froat to the sea, for 
here it is highly probable the sands rest upon chalk hills or cliffs. The 
site chosen, let 


A B C D, be a given area or superficial square, the angle A being 
tewards the most violent action of the waves: at E, the centre of the 
square, let a circular well about eight feet in diameter be commenced, 
the masonry about two feet thick to be firmly cemented together, and 
$0 secured as to resist the pressure it must experience as it descends. 
Commencing at the lowest depth convenient, let the building be 
rapidly carried on until above high water mark, still continuing it as 
the lower portion disappears, every means being used to facilitate its 
descent, should this be requisite. There is little doubt, however, of the 
building gradually sinking, the increasing weight giving the necessary 
impetus to its descent, and thus must it continue without reference to 
the depth, until it meet the consolidated bed on which the quicksands 
test: this object attained, the sands are then abstracted from the well, 
and after the foundations are properly examined the whole is to be 
filled up with solid masonry. 

Having by this central well ascertained the depth of sand, and the 
nature of the lower bed, proceed to form wells of magnitude and 
strength proportioned to the depth of sand to be passed through, at 
points, A, B, C, D, and simultaneously or consecutively the connect- 
ing well, as exhibited by the accompanying section, to be filled up in 
like manner: thus a coffer dam of solid masonry will be formed, from 
the midst of which the sands, if not very deep, may be abstracted, aud 
solid masonry introduced in lien thereof, binding the whole as one vast 
solid foundation capable of supporting a noble edifice. 

The idea above given, so far as regards building upon quicksands, 
is not original, for during my travels in India, my admiration has been 
more than once excited by vast piles of solid masonry having their 
foundations within the dry quicksand, a much more difficult under- 
taking I presume, than building upon the Geodwin Sands, which, from 
their compactness must offer great opposition te the intrusion of 
bodies of tnis nature. The beautiful Scotch Church at Madras may 
also be quoted as having its foundatiuns laid within the quicko d 
being pillared on a great number of wells, as suggested by native 
architects. 

The whole of the wells, and the entire foundation being completed, 
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immense blocks of stone, coutributing to bind the whole together, will 
then be laid upon it, beginning as far beneath the sand as practicable, 
and continued full twelve feet above high water mark, and upon this 
the shaft will be raised, the whole superstructure being left to the skill 
and taste of the engineer. I have only to add that the expence of the 
wells, however numerous they may be, wili be comparatively trifling, 
and wholly unworthy consideration, taking into account the vast im- 
portance of this truly national undertaking. s 


ENGINEERING IN IRELAND. 


IMPROVEMENT OF THE RIVER SHANNON. 


Sin—I shall feel obliged by your inserting the enclosed paper, re- 
ferring to a portion of the extensive improvements which are in pro- 
gress in the river Shannon, in the forthcoming number of the Journal. 

ĮI forward with it a small plan of the site, shewing the weir A. B., 
and describing (by dotted lines) the three large portions into which 
the works were divided by dams, for the convenience of their execu- 
tion. I am, Sir, 

Killaloe, County of Clare. Your obedient servant, 

4th Sept. 1843. Tuomas BARTON, 
Resident Engineer. 


Scale, 800 ft. to an inch. 


REFERENCE. 
7 C, C. County of Clare. C.T., County of Tipperary. A. B. The Weir. 


The bridge which crosses the river leads from Killaloe, county of Clare, to 
Ballena, connty of Tipperary. C, canal. 


On Tuesday, 15th Augnst, Lieut. Col. Harry D. Jones, R.E., Shannon 
Commissioner, and Thomas Rhodes, Esq., principal engineer, accom- 
panied by William Mackenzie, Esq., the contractor for many of the 
important works on the line of the Shannon, arrived at Killaloe, and 
on the following day, inspected the works which are in progress in 
that beautiful neighbourhood, and are fast verging to completion; 
after which Col. Jones proceeded on his periodical tonr of inspection 
to the works in the Lower Shannon; having previously visited the 
Searriff River, where an improvement is carrying on that is likely to 
be of the utmost advantage to the Towns of Scarritf and Touryvaney, 
and to a very extensive agricultural district surrounding them. 
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On Tuesday (22nd ultimo) the gallant Colonel returned to Killaloe 
for the purpose of witnessing on Wednesday, according to arrange- 
ment, the admission of the water to that part of the great regulating 
weir, which had lately been completed, but Old Shannon, grown impa- 
tient, wouid no longer be held in artificial bonds, and bursting forth, 
resumed his dominion, sweeping with magnificeot and easy flow along 
the improved level of his bed, and thus anticipated the spectacle in- 
tended to have taken place on Wednesday. 

In October last, a portion of the weir, on the Clare side of the river, 
amounting to 600 ft. in length, had been finished, and the water being 
turned over it, dams were made, and the Tipperary side of the river 
was laid dry for the purpose of reducing the shoal, and constructing 
the remaining portion of the weir, during which operations the river 
had been confined to a channel of one half its usual capacity. 

The Shannon, at Killaloe, now flows over a line of weir 1100 ft. in 
length, and it is anticipated that this erection will effect a very con- 
siderable permanent reduction of the winter flood, and solve the prob- 
lem (somewhat difficult to be understood by persons not conversant 
with the laws of fluids in motion, bat which is clearly appreciated by 
the hydraulic engineer), that a Bar or Ieir may be constructed across 
a river in such a manner as to obtain an increased discharge, 

There is in the apex at the weir, a small deviation of level at one 
ree so formed as to assist in the annual migration of the salmon, 2 

eep pool being constructed at the foot of the weir, opposite this 
point, for the purpose of facilitating the leapiog of the fish, and at the 
termination where the weir adjoins to the rock on the Tipperary side, 
there is a ronghly formed inclined plane, by which the young eels, 
spawned in the estuary, will be enabled to climb the summit of the 
weir, and pass into the upper waters. 

Leaving the question of navigation untouched, some notiou may be 
formed of the improvement likely to result with reference to drainage 
only, when it is stated that the maximum height of floods at Killaloe, 
have been known to attain to 9 ft. above the level of the apex of this 
weir, and that hereafter their ntmost height will scarcely surpass 
three feet above the same datum. 

It must be a source of peculiar gratification to Mr. Rhodes, the 
commissioners’ principal engineer, to see, after years of unceasing 
study and anxiety, that his arrangements are attaining completeness, 
and evincing success such as could only follow the workings of a 

enius like his, so particularly fitted to this abstruse branch of the pro- 
fession, and of which Loid Stanley, (then the Rt. Hon. E. G. S. Stanley) 
seems to have been so well aware, when,in 1S31, he directed this 
eminent gentleman's attention to Zhe Shannon! our omn Shannon! 
the dominant stream of Ireland, and the pride of British rivers! 


TAE: 


REVIEWS. 


Illusirations of the Croton Aqueduct. By J. B. Tower, of the 
Engineer Department, (U. S.) Wiley and Putnam, New York and 
London, 1543. 


We have here an elaborate memoir of one of the greatest works 
of our Anglo-American brethren, a work entailing an expence of up- 
wards of a million sterling, and of that colossal character as to take 
a high rank among the triumphs of engineering science. It is one of 
those works which the people of English race on both sides of the 
Atlantic can look upon with equal pride. We bave no doubt that the 
elaborate and extensively illustrated volume of Mr. Tower will be 
acquired by mauy of our readers no less as a record of the Croton 
aqueduct, than of the high standing which the engineering profession 
has taken in America, and of the way in which its reputation is 
mentioned. To do adequate justice to it, it would be necessary to 
give several illustrations, and we hope at some future time to be able 
to dothis. We make the following extract, to show the reason why 
the aqueduct form was adopted. 


** Having fixed upon the Croton River as a stream possessing the requisite 
advantages for a supply, questions naturally arose as to the manner in which 
it shonld be conveyed to thecity. The distance being ahout forty miles, over 
a country extremely broken and uneven, and following a direction for a por- 
tion of this distance, parallel with the lludson River, encountering the 
streams which empty into it and form deep valleys in their courses. 1t will 
he interesting to notice the different plans which were suggested for forming 
a channel-way to conduct the water. The following modes were presented : 
—a plain channel formed of earth, like the ordinary construction of a canal 
feeder :—an open chaanel, protected against the action of the current by 
masonry :—an arched culvert or conduit, composed essentially of masonry ; 


\ 


\ 


inknd neglected by us alone, 


concenkietions of used-up studies. 
Engineg Of industry and want of genius, against such miwkish and 
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and iron pipes. In deciding which of these modes should be adopted, it 
was necessary to inake a comparsion among them as to their efficiency for 
conducting the water in purity, and in the quantity required, their perma- 
nency as structures, and their cost. 

*! The disadvantages attendant upon an open canal were, that by filtration 
through the banks there would be a heavy loss of water ;—the ditficulty of 
preserving the water from receiving the wash of the country, and preventing 
injurious matter from being thrown into it and rendering it impure, and the 
impurities which might be contracted by passing tbrough different earths. 
Evaporation would also occasion a serious loss of water. The banks would 
be liable to failure in seasons of long-continued rains, and the city depending 
upon this for a supply, would be cut off, except there shonld be sufficient 
in the reservoirs to furnish a supply during the period of repairs. The canal 
could never be subjected to a ¢horough repair, because of the necessity of 
keeping it in a condition for furnishing water constantly during the whole 
year, so that all repairs would be done under great disadvantages, and the 
channel would be yearly grawing worse until its failure might become a pub- 
lic calamity. In regard to the open channel having the sides protected by 
masonry, the objections were found to be such as would apply equally to 
every species of open channel; namely, that it would be exposed in many 
situations to reccive the wash of the country; that il would be unprotceted 
from the frost, and liable to be interrnpted thereby, and lastly, that there 
would be a loss by evaporation. It was supposed that these objections 
might be obviated by certain precautions; for example, the wash could be 
avoided by making sufficient side drains; and the interruption liable to occur 
from frost and snow, and the evaporation to a certain extent, could be pre- 
vented by closing the channel entirely with a roof over the top. The close 
channel or culvert, composed essentially of masonry, seemed to possess all 
the requisite advantages for conducting the water in a pure state and keeping 
it beyond the influence of frost or any interruption which would be liable to 
occur to an open channel. In point of stability this plan had a decided pre- 
ference over either of the other plans proposed, and the only objection 
Offered was the cost of the work constructed in this way. To avoid too 

_ great expense it was proposed to make use of a mixed construction, using 
the close channel or culvert in sitnations where deep excavations occurred, 
and it would be desirable to fill iu the earth again to the natural form, also 
where the line of aqueduct intersected villages, and using the open channel 
with slope walls for the residue of the distance. 

“Tn regard to iron pipes for conducting the water, it was found that a 
sufficient number of them to give the same sectional area as would be adopted 
by either of the other plans would be more expensive, and considering the 
great distance and the nndulating surface over which they would extend, 
other disadvantages were presented which added to the objections, and the 
plan was considered inexpedient. Could a line be graded so as to give a 
regular inclination from the Fountain Reservoir to one at. the city, then the 
expense of laying iron pipes for conducting the proposed quantity of water, 
would be greater than for constructing a channel-way of masonry; and when 
laid, the pipes were thought to be less durable. Should the pipes follow the 
natural undulations of the ground, there would be so much resistance offered 
to the flow of water that the discharge wonld he diminished in a very great 
degree. 

The close channel ar conduit of masanry was adopted as the plan best cal- 
culated to answer all the purposes of conducting the water to the city. 


We should like the managers of the New River to read this, and 
see if they could not take a lesson from it with regard to their recep- 
tacle for dead dogs, ditch-water, and diseased bathers, with which 
they snpply the metropolis with pure water. The sooner that con- 
cern is covered over the better, the more creditable will it be to the 
managers, and the more acceptable to the commufity. 


Illustrations of Indian Architecture from the Muhammadan Conquest 
downwards, selected from a portfolio of architectural drawings, from 
buildings at Agra, Dethi, Juanpur, Benares Chunar, and numerous 
other places. By MARKHAM KITTOE, Esq. (Parts 9 to 17, containing 
21 plates.) Calcutta: W. Thacker and Co., 1838. 


To us it affords great gratification to receive these new fruits of 
Mr. Kittoe’s labours, whether we consider them as the productions of 
a gentleman of great taste and mental culture, or whether we con- 
template them with regard to their architectural influence. If there 
are still those who doubt that no new resources exist for art but in the 
plagiarism and piracy of Greek design, let them examine these 
drawings, and see how oriental artists have availed themselves of the 
ityvide range of natural objects, cultivated by every real school of art, 
The Greek, the Roman, the medieval 
wemchitect, the Moor, was perpetually engaged in the delineation of 


so gry forms and the re-adaptation of well-known objects, while we, 
Sea we tread in the path of antiquity, find nature, as it were, 


Sir, a ring beneath our fingers, and presentiug no resource but the re- 


We have protested against such 
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thievish degradation of art; and we are glad to be reinforced by 
arguments so practical as those which are afforded in the works of 
Mr. Kittoe. If our reader be a lover of the classic or of the pointed 
style, he will find in the numbers before us nnmerous beautiful studies 
from nature, which he may examine with profit. In fact, were several 
of the plates of the present work laid before the connoisseur, he 
would be tcmpted to refer their subjects to the buildings of Athens, 
or the internal decorations of Pompeii, rather than to the far East. 
There are candelabra, tombs, arabesques, to which our associations 
would allow no other birth-place than the Pelasgic lands. On the 
other hand, there are corbels, brackets, and ceilings, in which we can 
retrace every lineament of the pointed styles. There is a great west 
window, which we might think of European origin. If we want to 
be convinced that art is catholic, and catholic because she must look 
everywhere to the beauties of nature for her inspirations, we find 
ample proofs in these records of the labours of those far removed from 
European sympathies and European studies. We cannot, however, 
bring ourselves to believe that the monuments of classic genius to be 
found in western Asia, have been unstudied by oriental architects, and 
on the contrary, we are inclined to look here for another proof of the 
vitality of Hellenic principles. We do not believe that those who 
doted on the labours of Aristotle, and who preserved and reproduced 
the literary and scientific monuments of Greece, at the same time 
that they actively cultivated tbe liberal arts, conld have been unita- 
pressed by the material monuments or Greek genius, which were 
within their reach. We know that bigotry prevented many of the 
Mahometan literati, the geographers particularly, from availing them- 
selves of contemporary information; but that certainly did not operate 
with the mass of enlightened and educated men, who showed every 
disposition to profit by those labours of the Giaours which were 
within their reach. We therefore believe that the architecture of the 
Moors was no more without the impress of Greek influence than was 
their science, and what we have seen in their various monuments 
tends to confirm us in those views. To the antiquary and to the 
student of art we therefore recommend these engravings of Mr. 
Kittoe, for we cannot but believe that it must act as an encouragement 
to exertion, when it is seen how much has been done by those la- 
bouriog under less advantages, and possessing less cultivation. Al- 
though the monuments described in those parts are principally of the 
Muhomedan period, yet they abound in features of interest, and Mr. 
Kittoe is particularly useful in giving numerous examples of details. 
Ta one or two of the plates will be found ingenious combinations of 
the dome and the pyramid or spire, producing a novel and striking 
effect. 

In conclusion, we leave the work to the study of our readers, with 
an expression of our obligations to Mr. Kittoe for this employment of 
Indian residence. We sincerely hope that these labours will be con- 
tinued, and that he will find his exertions have not been fruitless iu 
calling attention to the state of the fine arts in our vast and neglected 
Indian empire. 


Black's Picturesque Tourist and Road Book of England and Walzs. 
Edinburgh: Adam and Charles Black, 1843. 


This is an attempt to bring the old road book up to the piteli of 
modern improvement, and we are bound to pronounce it successful. 
It is cheap and portable, at the same time that it contains an immense 
mass of information, closely compressed, and well printed, illustrated 
with numerons maps and copper-plate engravings. The letter-press 
appears to he well executed, as are the maps, with the exception of 
the general map, which is so much neglected, that we feel it our duty 
to call Messrs. Black's attention to it, as we presume they capaot be 
aware of its condition, having bestowed so much care and expence iu 
every other department, and maintaiuing as they do a reputation so 
high for accuracy and research. We should not, perhaps, complain 
so much that the Northern and Eastern, and Eastern Counties Rail- 


| ways are left in their origiaal proportions uncurtailed, we might have 


passed over the omission of all the recent additions to the railway 
system, the Hertford and Ware, Peterborough, Warwick and Lea- 
mington, Oxford and Maidstone branches, but we are sorry to find 
such numerous and serious omissions as those of the Manchester 
and Birmingham, Chester and Crew, Chester and Birkenhead, Bristol 
and Glo'ster, Llanelly, Taff Vale, Gosport, Hayle, and Canterbury 
and Whitstable Railways, all of which, with one exception, have been 
some time in operation, and which are to be found in the district 
maps of this same work. We are turther induced to make tliis com- 
pliut from the negligent way in which railway maps, and maps gene- 
rally, are produced. 
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The “ Prince of Wales" Iron Steam Pessel, 


Built by Messrs. 
Miller and Ravenhill, Black wall. : 


People are not generally fond of recording misfortunes and mis- 
haps, though sucb a record would often be productive of great public 
advantage in preventing the recurrence of such events. Messrs. 
Miller and Ravenhill know, however, how to make the best of every- 
thing, and they have in a lithograph given us a representation of the 
“ Prince of Wales” iron steamer, in a most perilous position. 

“The vessel is entirely of iron, and is intended for the Margate 
station; she is 180 ft. long between the perpendiculars: in launching, the 
cleets on the bow gave way, in consequence of the bolts breaking, and 
let the vessel down, so that the bilge came in contact with the wharf; 
she was ultimately forced off by screw jacks and two tug vessels, 
eutting her away deeper into the concrete and planking of the wharf, 
until she assumed the position represented in the drawing, and at that 
period the distance measured from the face of the wharf to the point 
of contact of the vessel and the surface of the water was 110 ft.; the 
whole of the deck in the centre of the vessel was left unfastened for 
the reception of the machinery; when completely afleat, it was found 
that tlie shear of the vessel was not broken, aud that she had received 
no injury except that the bow was twisted in consequence of letting 
go the stern rope, and thus exposing the vessel to the sweep of a 
strong ebb tide. On examination it was found that three of the angle 
iron ribs or frames were broken, and one of the plates cracked, occa- 
sioning a considerable leak, which was accompanied by no other in- 
convenience than that of filling the bow compartment as far as the 
first bulkhead; and after hanling the vessel into dock, the necessary 
repairs were effected in four days.” 

This shows wbat iron sieamers can do, and we feel indebted to 
Messrs. Miller and Ravenhill for giving us this record of an occur- 
rence which only served to test tlie powers of the vessel in question, 
and to prove the care with which tbey had provided for its future 
efficiency. 


` The Locomotive Engine, illustrated on stone. By James Basire. Jun. 
Londen: George Hebert. 


The designer of these plates has been impressed with the necessity 
of a better popular acquaintance witb the locomotive engine, now 
that it has become, as it were, a material institution of the country. 
He has consequently brought forward the present work, which con- 
sists of four lithographs drawn in chalk upon a bold scale, representing 
the external and internal structure of the engine in every detail. 
We only wish the letter-press bad been more copious; however, it 
will be an acceptable work to those for whom it is intended. 


Vem of the Parish Church of the Holy Trinity, with its proposed 
Improvements, now in progress. By Joux BLoRE, Architect. 


This is a beautiful lithograph by Hawkins, and printed by Day and 
Haghe, in light and shade; the improvements have been judiciously 
introduced, and will add considerably to the beauty of the church; 
we could wish to see similar additions to more of our modern cheap- 
built churches, in which they are much wanted. 


Orn LowpoN WairrL.—We are glad te he able to state that, in conse- 
quence of Mr. G. Godwin’s representation to the Institute of Architects, and 
a letter which that gentleman afterwards published in this Jeurnal, a memo- 
rial signed by Mr. Hudson Gurney, Lord Mahon, Sir Henry Ellis, and other 
office bearers of the Society of Antiquariana, and by Mr. Dooaldson, 
Mr. Poyuter, and Mr. Bailey on the part of the Institute, was presented to 
the Sueiety for promoting the huilding of churches in the metropolis; and 
that on the motion of Sir R. H. Inglis, it was resolved that the wall ahould 

` he preserved entire. 


IwenovEo Drawing Scatrs.—Mr. J. Smith, lecturer and teacher of 
perspective, has prepared for the use of the profession drawing scales, formed 
in box and ivory, of very superior workmanship, and at av unusually low price, 
when compared with these in common use, They are divided with great 
accuracy, and although several scales are upon some of them, there is not 
that confusion in the figures too often witnessed. Mo. 1 and 4, are arranged 
fer architects; No. 2 and 5, for land surveyors and civil aod military eu- 
gineers; and No. 3, is expressly prepared ao as to simplify the practice of 


isometrical perspective, n system of drawing which onght to bc in more ge- 
neral use than it ia at present. 
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IMPROVEMENTS ON BROMIELAW HARBOUR AND RIVER CLYDE. 


Tue following interesting description of the works that bave been exe- 
ented on the River Clyde, and for which we are indebted to the Glasgow 
Herald, shows what continuous exertions directed in the right way will do in 
effecting improvements of rivers, there are several of our most important 
ports which might he equally improved, now being silted np, and which in a 
few years will be almost useless as harbours. 

** We are delighted," says the Glasgow Herald, “to observe the rapid pro- 
gress made the last two mopths in the works which have heen fora con- 
siderable time in operation fer the improvement of the harhour at the 
Broomielaw, and which, when completed, will most amply supply the wants 
of the Glasgew trade fer years to come. The works upon which the Clyde 
Trustees, by means of their able engineer, have of late been bestowing their 
principle attention are—first, the new harbour below Napier's Deck; aecond, 
the new timber and small craft wharf, between the Glasgow and the Accom- 
modation Bridges; third, the additional timber wharf at the Glasgow Bridge 
for river steamers; and, fourth, the cutting of a new deep channel through 
the Port-Glasgow hauk. Having seen the state of the works so recently as 
Saturday last, (Sept. 16) we shonld say that all of them will be finished 
within a week er ten days from this day, and some of them finished, too, in 
a manner so massive and snhstantial, that they promise te resist the action 
of the elements, and the wear and tear incident to the operations of com- 
merce, for ages to come. The accommodation within the harbour will then 
stand as follows :— 


Feet. 
“ Length of quay walls on the north side of the harbour .. .. 3700 
Length: of quay walls on the south side of the harbour .. .. 2300 
The new quay in the course of formation on the north side, belo 

Napicr’s dock o6 o6 50 ae 38 +» 550 

The new timher wharf in the course of formation on the north 
side, betwecn the bridges .. a6 ao 5c . 530 
Total accommodation at the Bromielaw .. 7050 


In addition te this a ruble dyke has been formed on the river-side ground 
recently acquired below Tedd’s mill; which, hy the excavations made, haa 
added a space of 100 ft. to the breadth of the river for 800 ft. downwards, 
and from which 25,000 cnhic yards of earth have heen removed in the course 
of the excavations. This, it may be observed, is only the commencement of 
a series of operations which will eventually have the cffect of widening the 
harbour from 160 ft. (its present breadth at the Kinning-house Burn) to as 
near as may be 400 feet throughont. The excavations at this spot have 
already extended to nearly low water line; bnt in due ceurse it will be fur- 
ther operated on and deepened until therc is at least 12 ft. below low water 
line, which at high water, in ordinary tides, will at all times afford from 19 
to 20 feet in the harbour. ln addition there is the basin at Bowling, 10 
miles below the Broomielaw, which is employed for the laying up of large 
ahips and steamers during the winter months. The basin contains an area of 
lf acres, The extension of the harbour between the bridges for small craft 
is generally looked upon with much satisfaction. 1t has been long battled 
for, and is now etfectcd. 

“The weir which so long obstrncted the navigation at the Glasgow Bridge 
las now been aa near as may be removed, and a new weir has hecn placed 
down at the Steckwelt Bridge fer the maintenance of the top level of the 
river for the purposes of the Water Company at Dalmarnock. The removal of 
the old weir has beeu very rapidly effected, considering that 15,000 cubic yards 
of stone and earth hawe been carried away, and from 500 to 600 piles drawn. 
The depth of water already ohtained between the Bridges at full tide is 11 ft., 
and now that the weir is nearly removed, it will afford accommodation for 
timber rafts, and all the small craft of whatever tonnage. It is net unlikely, 
therefore, that the time is not far distant when the river steamers will he 
previded with tumbling funnels, as upon the Thames and the small craft 
with folding masts, se that the henefits of steam navigation and of commerce 
may be hrought almost te the heart of the city. 

** The operations during the last and present summer, in cutting a channel 
through the long obstructing Port-Glasgow bank, have heen of the utmost 
importance to the navigation of the river. The cut formed by the dredging 
machines extends to about 700 yarda in length, by 400 feet in breadth, and 
the result is, that while there is now a depth of 12 ft. uf water at low tides, 
there is no less than 22ft. 6 in. at high water in spring tides. Last year not 
fewer than 90,000 cubic yards of stuff were excavated in making the cut 
throngh the bank, and this season the excavations amount to 70,000 euhic 
yards, giving a total of 160,000. When it is remembered that this bank was 
ene of the greatest obstructions in the river, and that there have been some- 
times from 10 to 15 vessels lying aground ou it, we cannot too heartily rc- 
joice at its removal. Since last summer there has not, a0 far as we know, 
been a single vessel impeded in its course in sailing aver or throngh the nge 
channel: and when we mention, that this season the Commedore, a taj) 
ship iu the American trade, sailed up the Clyde to the Broomielaw, drayj, 
17 ft. 9 in. water, it will give one instance, out of many, ef the lengteg: 
which the capabilities of our river now extend. In addition to the beanay 
which will be derived from the ent in the Port-Glasgow hank itself, ^. by 
vastly facilitate the navigation of the river in other reapects, permittitonry ; 
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upward passage of a vastly additional quantity of tidal flow. We cannot con- 
clnde these remarks without bearing our warm testimony to the liberality 
and enterprise of the members of the River Trust, who have directed ,and 
the ability of Mr. Bald, their engineer, who has planned and executed, these 
stupendous works, and when we consider that within a comparatively recent 
number of years, more than half a million of money has been sunk in these 
operations, and that the revenue varies from £42,000 to £47,000 per annum, 
we may well say that there is scarcely a similar instance on record of such 
vast enterprise and such rapid advancement.” 


ORDNANCE SURVEY. 


We are noi of those who entertain prejudices against or for the Royal 
Engineers or any other class, we are staunch supporters of that eminent 
body, when engaged in the discharge of their legitimate duties, but we could 
not have been so many years employed in watching the interests of both 
military and civil engineers, without seeing that a very general attempt has 
been made to introduce the gavernment officers as competitors with their 
civil brethren. Government no more wants an exclusive curps of civil en- 
gineers than it wants an exclusive corps of architects or lawyers; but as a 
matter of economy, it is of course right that it should avail itself of the 
Services of the military officers at its disposal for its own works. Itis, how- 
ever, quite clear asa settled principle of political economy that it is most 
dangerous for a government tc meddle at all with the general market of 
labonr. When a corps of officers is kept np at the national expense greater 
than is required for the discharge of military duties, and work has not only 
to be made for them, and to be made at the expense uf private professional 
parties, it becomes a great grievance. The want of adequate responsibility 
of the roya) engineers, and the evils attendant npon their employment where 
they are not required, is well shown in the following letter; and it must be 
obvious to every man of common sense that their employment in the Ord- 
nance Survey, of England, Ireland or London, must have the same ulti- 
mate effect, upon the members of the enginecring profession, as the empluy- 
ment of panpers from workhouses to ruin the existence of the poor semp- 
stresses and shirtmakers, about which so much outcry has been made. At the 
present moment there is a greater dearth of employment in the engineering 
profession and its subsidiaries than at any former period ; and when a legi- 
timate occasion for ocenpatian occurs it is to be given to men who have no 
impulse to adequate exertion, and no pecuniary penalty to check their errors 
or their ignorance. We say with the writer, that this state of affairs claims 
redress. 


TO THE RIGHT HONOURABLE SIR R. PEEL, BART. 


Sır—li appears by the Parliamentary reports in the newspapers, that you 
have moved for leave to bring in a bill relative to a survey and the construc- 
tion of maps, on a large scale, af the city of London: I trust it will not 
be deemed an impertinent intrusion on my part to make a few observations 
in connexion with this undertaking. 

It has not yet been formally declared who the parties are that will be en- 
irusted with the execntion of this important work ; conjecture, however, has 
awarded it to the Royal Engineers, acting nominally under the Board of 
Ordnance. I have watched the proceedings of these men for years with a 
lively interest; early associations have, in some measure, excited that inte- 
rest and kept it alive. Being intimately acquainted with thcir modes of 
operation, and enabled thereby to form correct conclusions relative to their 
value as practical men, I now come forward to deprecate the measure which 
would entrust to them the survey of the city of London, and to contend for 
ihe propriety of its being left open to competition. 

You, doubtless, will be furnished with an estimate of the time and expenses 
necessary for the execution of this work. I can readily believe that if esti- 
mates were the data which would determine your choice of parties, the Royal 
Engineers would at once crush the pretensions of all competitors ; but per- 
mit me to ask, have the estimates heretofore made by the Royal Engineers, 
relative to works of this nature, proved correct? It is most notorious that 
they have not. You are aware that the survey of Ireland has been executed 
by these persons; this undertaking was commenced in 1824, the estimated 
time for its completion being seven years, and the estimated expense 
£300,000 ; did subsequent experience prove the truth of this? No, it proved 
its utter fallacy ; you, perhaps, will be surprised to hear, that far from bear- 
ing ont the previous estimate, the scientific operations of these seven years 

were almost, if not entirely, useless; the maps and other documents proved 
so grossly incorrect—so utterly unfit for the purpose for which they were 
designed, that the greater part of them were ordered to be destroyed. Thus, 
Sir, and for these reasons were the materials which bore the impress of the 
concentrated talent of five captains and twenty-five lientenants of the Royal 
Engineers, for a period of seven years, reduced to their primitive elements: 
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the survey of the island was not completed till 1842, and it incurred an cx- 
pense little short of three quarters of a million sterling. 

But a specions objection may here be started—lt may be said that the 
above would be unfair premises whence to draw conclusions relative to the 
present claims of the Royal Engineers, inasmuch as ihey were at the time 
alluded to cumparatively inexperienced. I shall not wait to discuss the merits 
of this plea, but I shall meet the objection on its own ground. In 1841, an 
act was passed for the survey of the six northern counties of England, the 
estimated time for its execntion being six years; two years of this time have 
already elapsed, and there is not one county finished yet. The expense, up 
to the present time, is about £120,000, or £60,000 a year; the quantity sur- 
veyed at present amounts to abont 2,000,000 acres, and before the mapping 
and caleulation of this will be finished, three years will have expired. We 
are here furnished with data to find the expense of this survey, and the time 
of itscompletion. The contents of the six northern counties ere,— 


Northumberland .. oe we 1,197,440 acres 
Cumberland E .. 974,720 ,, 
Westmoreland  .. ae T 487,680 ,, 
Lancashire 3c B 55 1,130,240 ,. 
Durham ab 58 Bá 702,080 ,, 
York 5o a5 55 3,935,040 ,, 
Total dó 8,327,200 acres. 


Then, by a plain statement in the rule of three, if 2,000,000 acres require 
three years for its completion, 8,237,200 acres will require about twelve years, 
So that though the Act contemplates that this survey will be finished in 
1846-7, it will not be completed till 1853, and will incur an expense of 
£700,000. 

You may now judge, Sir, what effect the experience of the Royal Engineers 
has upon their estimates. And will you, Sir, permit the continuance of such 
an expensive system at a period of such financial embarrassment as the pre- 
sent? Let an examination be made before the House of Commons into the 
past history of the Ordnance survey of Ireland, and the history of the Ord- 
nance survey of England, which is at present in a state of progress—let per- 
sons be esamined who will give plain facts as to the progress of the work 
and the outlay of public money—let some of the most intelligent of the 
Royal Sappers and Miners, and assistants, be examined befure the House, 
and afterwards you can judge of the propriety of entrusting to the Royal 
Engineers the survey of London. Captain Boldero's reply to a question 
lately asked by Lord H. Vane, proves that there exists on the part of the 
Guvernment gross misconception relative to the present state of the survey 
of the six northern counties. The proceedings of the Royal Engineers have 
ever been mysterious ; in 1835, an Honourable Member moved for an exami- 
nation into the state of the Ordnance survey of Ireland, but Sir H. Vivian 
assured the Honourable Member that the work was getting on rapidly, and 
thatan examination would only cause dispirii. When this assurance was 
given the Ordnance surveyors were plodding their weary way over a district, 
the survey of which had been previously executed so incorrectly as to need 
a complete revision. 

Since their arrival in England the Royal Engineers have adopted a line of 
conduct which strikes at the very vitals of a respectable profession—they 
have entered into a most unfair competition with the civil surveyors of Eng- 
land; I refer to their contracting for the surveying of tawnsbips for tithe 
commutation, their estimates of which work are so low as to wither in the 
breast of the civil surveyor every hope of successful competition. But, Sir, 
in point of accuracy, they may be ranked with the other estimates spoken of 
—they are utterly false, I challenge contradiction when 1 assert that the 
actual expense of the tithe plans executed by the Royal Engineers is far 
beyond the estimated expense, so that the publie service must suffer from such 
undertakings. : 

Now, Sir, contrast the case of these men with that of a body of civil sur- 
veyors similarly circumstanced : the latter have a professional character at 
stake—the former need not rely on theirs. The Royal Engineers may cal- 
culate on their salaries, mangre all their blunderings—the civil surveyors 
have no such prop. The Royal Engineers have a ready salvo for each mis- 
take—the public purse is their panacea—the civil surveyors have nothing bnt 
their talents to bear them ont, and a single error such as those which are 
so common with the Royal Engineers would injure their professional charac- 
ter for ever. 

These, then, Sir, are the grounds on which 1 contend for ihe survey of 
London being left open to competition. I am satisfied that the civil pro- 
fession are able to do it as correcily, as quickly, and more cheaply than the 
Royal Engineers. Let engineers and surveyors put in tenders for certain 
sections of the metropolis, all to be executed on a nniform system ;—let all 
parties be bound ta a certain time ;—let the Ordnance surveyors pnt in their 
tenders also, bnt let them stand on thcir own merits—let them have no funds 
to fall back on as heretofore, in case of failure; let their own pecuniary loss 
be the result of any error in their estimates, and the issue will prove that 
the civil profession are able successfully to compete with them. 

49% 
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) would not havc you infer from what I have stated that the Ordnance 
survey is altogether wanting in point of talent; l am free to admit that there 
are many iutelligent, respectable men connected with it; but l do contend 
that the treatment which these men receive is sufficient ‘to wither all their 
energies. [t has been the boast of individuals in high places, that they can 
procure the best draitsmen in Europe at the rate of 2s. 6d. and 3s. a-day. I 
willingly admit that, at the present moment, there are first-rate draftsmen 
on the Ordnance survey, who are condemned to toil for this miserable pit- 
tance: but does not the individual * glory iu bis shame `° who would thus 
make a boast of his ability to crush merit? and 1 appeal to you, Sir Robert, 
wha: interest will a man of talent take in that situation, the peeuniary emo- 
luments of whieh amount to no more than 2s. 6d. or 3s. a-day. and even 
that mach lessened by travelling and other expenses incidental to the emi- 
grating life of the operative Ordnance surveyor? 1 could abundantly prove 
the fallacy of a system ot economy which would treat deserving men thus ; 
and i could show that the bist, and ultimately the cheapest, mode of yro- 
ceeding woul! be, tu make a situation ou the Ordnance survey worth holding, 
to j2y the man of merit proper'v, and thus excite in him an interest in the 
wors entrusted to him for execution. 

Ar ther clog on the proceedings of the survey is the employment of per- 
sens -: & stil! lower rate of pay than the above, several of whom are utterly 
unfit t» take any part in the undertaking ; the great majority of those cm- 
ploye belong to this class, and their misery beggars description. 1f the 
limits of a letter wenld permit me, ! could detail to you the suflerings cf 
numbers of unfortunate Irishmen. who, after having been lured from their 
homes by an ignis fatuus hope. have been dismissed without a fault from their 
employment, and thrown upon the world houseless and penny!ess, in a 
eoen:ry whose sympathies often run counter to the name of trishman. | 
coul! show y ou the quondam Ordnance surveyor eraving at the Workhouse 
door or a morsel of bread. and more than once repnised as an impostor. 1 
could show you the faithful servant ot the survey toiling along a miry road 
on puvhe business, on a fearful night in Deeember, the rain and snow beating 
in his teeth, 1 ntil. overpowered with toil, he sinks and dies, while his lifeless 
body. instead of rteiving decent interment, is tbrown like a cumbersome 
clod .:o the grave, at the expense of the parish in which he lost his life ! 

I know there are persons whose interest it would be to damn the credibility 
of what, in their parlance, will doubtless be dubbed **an anonymous scrib- 
bier; but with reference to such l have io say, let them contradict me if 
they can. Why, I wouli ash. is there not a single Englishman employed on 
the Orinance survey ?—beeause be wculd spurn the paltry meed whieh the 
rulers of the survey would offer for his serviecs. The Ordnance surveyors 
arc. t| a man, natives of Ireland. I have before stated there are many men 
cf hint te be foun among them, .t the most untzir advantage has been 
taken. both of the peculiar circumstances of these men, and those of their 
coun.ry. 

Ir my be thought that 1 have wandere? fr m the proper topic in the course 
uf tus "tter-that 1 have forgotten thi sı bjeet v ith which I commenced ; 
but ‘ss. sir. is no‘ the ease. The reveuli.ig, though partially, of the ma- 
chinery of th: Ordnar ce survey, and the treatmeit which those employed on 
it rece «e. it the hinds of their lords a. d masters, will, 1 trust, strengthen 
the cred. of what l have before stated—'- That the civil. profession are able to 
execute the survey of London as quickly, as corrertiy, and. more cheaply, than the 
Roya! Engincers," and that, therefore, the sork should he left open te com- 
petition. 

SrEcTATO?. 

Dubin, elugvst 15, 1843, 


Erection or Cirv Survevor.—A Court of Common Council was held 
^n the 19th of September for the purpose of electing a elerk of the works, in 
the room of Mr. Montague, deceased, when Mr. Bunning was chosen by n 
majority over Mr. Young, who had been several years principa! elerk in Mr. 
Montague’s office, of 38 votes. The numhers were— 

For Mr. Bunning ae E Be: ab .. 100 
“or Mr. Young A: be = fs oe 64 


. EAM Provcu ow Locuar Mos>.—lately Mr. Curtis, the eminent en- 
ginecr, invited about 20 of his friends to witness the machincry connected 
with this plough put in motion; and it was truly astonishing to see such an 
immense fabric travel with the greatest facility over grourd so suft that a 
mau can searcely stand upon it without sinking. Mr. Curtis politely ex- 
plained the objects of the different parts of the machine; and, so far as an 
unprofessional person ean judge, the principle of the construction appears 
sound, aad we have uo doubt that when completed (which it will be in a 
short time), it will fully answer the purpose.— Dumfries Courier. 


RECLAIMING LAND FROM TRE SEA.— Thc sea hanks at Long Sutton, Lin- 
colnshire, under Sir John Rennie’s direction, are now nearly finished. The 
contractor for the work is Mr. Tlenry Sbarpe. 


[Ocros] 


RAILWAY CHRONICLE OF THE MONTH OF SEPTEMBER. 


Tuis month has heen distinguished by the amalgamation into one concern, 
of the three midland lines, the North Midland, Midland Counties, and Bir- 
mingham and Derby. Special meetings for that purpose were held on the 
18th, 20th, and 21st, when resolutions iu favour of the scheme were passed 
almost without opposition. The terms are, that the capital and debt of the 
united company should be distributed accordiog to the following scheme. 


Capital. Debt. Total. 
North Midland 38 .. £2,905,400 £863,000 £3,768,400 
Midland Connties  .. +.» 1,275,000 581,000 1,856,000 
Birmingham and Derby +. 978,500 111,000 1,389,500 
Total ac ao .. 9,158,900 1,855,000 7,013,900 


The shares to he converted into stock, and the profits to be divided pro rata 
except that the Birmiogham and Derby is to receive 27s. 6d. per cent. per 
annum less dividend. An incidental question arose at the Birmingham and 
Derby meeting as to the eighths shares which had heen issued at a very great 
disconnt, but which had not all been called up. The holders of eighths 
claim that the whole shail be called up to entitle them to the bencfits which 
would have accrued to them had the whole amount of moncy heen required. 
it was pretty generally agreed that they ought to have £8. 3s. 5d. per 
£1. 10s. paid up, but what they claim is £10. 18s. Ild. for £2. 7s. 5d. paid 
up. The question is put off till a future date, when it is supposed the holders 
of cighths will rest satisfied with what they have got. At the Midland 
Counties mceting the Chairman very clearly showed that that Company 
would Le placed in a more disadvantageous position than it would have been 
under any of the schemes formerly proposed and rejected. The majority, 
however, felt that ther were obliged to submit to the new terms. The effect 
of the amalgamation is to create a Company, which adds another to the 
number of colossal railway institutions. and which stands thus :— 


Capital and es Annual 

Loan opened traffic. 

in miles. Y 

Great Western ' £6.670,000 190 £750,000 
United Midland vs 42,013,000 178} 400,000 
London and Birmingham ? .. 7,000,000 1193 800,000 
Graod Junction ad .. 2,464,000 119 360,000 


It will thus be scen that the London & Birmingham is hard put to it to 
keep the pre-eminence, and that a number of gigantic companies are being 
erected in the country, into which all minor lines must sink. Within three 
years there will be perhaps not more than half a dozen railway companies in 
the country, and the new system will develop some extraordinary rcsults, 
particularly as to economy. The saving on the United Midland line is es- 
timated at £30,000 per annnm, besides a considerable revenue to accrue 
from hetter arrangements of the trains. 

The half-yearly reports of the two other companies wc gave in our last 
number; that of the Birmingham and Derby, not then published, presents no 
very extraurdinary resnlts. The estimated amount of savings to be cffected 
was upwards of £7000 a year. 

Edinburgh & Glasgow Railteay.— This Company have adopted the plan of 
making up their accounts to the 31st of January, and 31:t of July of each 
year, instead of 31st of December, and 30th of June, by which the half 
year's accounts made nearly equal in receipts, but the present accounts show 
7 months’ income and expenditure. The dividend recommended was at the 
rate of 2, per cont. per annum. A Junction line was in progress to the 
Monhland and Kirkintilloch to cost £3000. 

Hull and Selby Raiiway.—this report states a diminution in the passenger 
traffic, and au increasc in the goods, the accommodatiou for which had 
required further provision. 

Taff Vale Hailway.—The Taff Vale meeting was a stormy one, and the 
more particularly as it was to reccive the report of a committee of inquiry 
into the conduct of the concern. lt appeared pretty clearly that the under- 
taking lad been grossly; mismanaged, and there appears little prospect of its 
improvement, for a great part of the capital is held by the proprietors of the 
neighbouring collieries and iron works, whose interests seem to he opposed 
to those of the shareholders. The owners require a further reduction in the 
tolls, and the shareholders require an augmentation of the tolls. 

Dublin & Drogheda Railway appears to be progressing favourably, and 
its success is likely to be the hest railway measure for Ireland, by inducing 
private capitalists to mahe investments there. A diffcreuce having taken 
place with the Ulster Railway as to the width of rails, it was referred to the 
Board of Trade, and Gencral Pasley eas recommended a gauge of 5ft. 3 in., a 
most cxtraordinary measure, and secmingly not having very powerful arg 
ments for its support. Mr. Mac Neil, C.S., is having about 4 miles laid with 
permaneut rails, on which he means to try some experiments as to the best 
forms of carriages and engines for working the line. Te holds ont hopes of 
some new results. 


2 The Great Western has a considerable length of line vet to be opened, 
and the cajital and lean do not include the cost of the Bristol & Exeter, 
Br.stol & Gloneester, and Cheltenham & Great Western. 

2 The Londen & Birmingbam has about 47 miles of branch still to open. 
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South H'esiern.—The aeeounts of this Company showed a slight increase 
in the traflie, hut the savings in the working expenditure had heen counter- 
acted hy the great increase in parochial rates. The dividend was 30s. per 
share for the half year. The main features of the discussion whieh took 
place were relating to the parochial rates. lt seemed to be felt that no 
other mode of checking this oppression existed than a eombined application 
of the Railway Companies to the legislature for an amendment of the present 
law in relation to the subjeet. 

Greenwich Railway Company.—After all the meetings ehronicled in our 
last, and the adoption of the mileage prineiple, a final meeting upset the 


whole proceedings, and the question of toll remains in saw quo, the com- | 


mittee of inquiry being summarily dismissed. The Directors have, however, 
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since offered to the Croydon Company, a modified toll of 4d. for each first | 


class passenger, 3d. for each second class passenger, and 2d. for each third 
class passenger, which has, we helieve been refused, the other companies 


trusting to the effcet of the Bricklayers’ Arms braneh to bring the Greenwich 


to their senses. 


Manchester and. Birmingham Railway.—The dividend recommended here | 


was lis. per share. There had been ao increase in the income, and a dimi- 
nution in the expenditure. The Directors had been making some experi- 
ments with cheap fares, whieh had fully answered their anticipations, and 
they were abont to apply the prineiple to a greater extent. 

Marypori and Carlisle Railway-—-This line is not yet finished, and the 
secretary, a Mr. Mitehell, who was a country sehool-master, having ousted 
the engineer, has installed himself in that capaeity too, so that the profession 
is likely to see some strange performanees. The traffie, and the whole con- 
cern is in a wretched condition, hut the reports published do not admit of 
particulars being given. 

Glasgow, Paisley, Kilmarnock & dyr Railway.—The passenger traftie 
is reported to have remained stationary, the goods to have advaneed. The 
Kilmarnock braneh was opened oo the 4th of April; an arrangement with 
the competing eanal company had been eífeeted. The subject of steam boats 
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iu eonnexion with the railway, was rceoinmicuded. to the proprietors, bnt 
nothing effeetive seems to have been donc. ‘The proceedings prineipally 
relate to this subject, and the means of effeeting a saving in the working 
expenses. 

Glasgow, Paisley & Greenock Raitway.—The proceedings of this Company 
at their half-yearly meeting were mueh the same as those of the preceding. 
Steam boats had already been taken into connexion with the Company, but 
further measures were urged. 

West London Raitway.—The works on this line were reported at the 
half-yearly meeting to be going on well, and the opening is promised for 
November. The total disbursements are £174,967. 

London and Croydon Railway.—The half-yearly meeting of this Company 
was marked by a long exposition from Mr. Wilkinson of the conduet of the 
Croydon Board as to the toll transactions, and the announcement of the 
Greenwich offer allnded to ahove. The traffie had of eourse, in the state of 
the toll qnestion, shown no improvement. 

Manchesier ond Leeds Railway.—At this meeting a general increase in the 
traffic was annonnced, as also an arrangemeot with the Calder & Kebble 
Canal Company, which had been eompeting for the traffic. A complaint was. 
made here also of a great increase in the paroehial rates. The dividend was 
at the rate of 54 per cent. per annum, and the works on the extension line 
and Halifax branch are reported as going on well, the Halifax hraneh to he 
finished ia the spring. Surveys have also heen made for branehes to llnd- 
dersfield, Ashton, Bury and Bradford, which are likely to he prosecuted. 
This eompany, it seems, is threatened with a competition by the way of the 
Sheffield & Manehester from Penistone to Barnsley. 

Yarmaulh and Norwieh Railway.—This company have expended £49,072, 
and the works are represented as in a forward state, so as to get the line 
| open by June oext year. It seems that the estimates are likely to be ex- 
| eeeded by £12,500, in consequence of some landowners’ claims whieh the 
| Company has been obliged to satisfy; at this meeting measures were taken 
' for promoting a line from Norwieh to Brandon. 


TABULAR STATEMENT FOR THE HALF YEAR, DECEMBER 31, 1842, TO JUNE 30, 1843. 


RAILWAYS. RECEIPTS. PAYMENTS. ue 
ILgth Total " | Loeo- | Car- | Main- | Office | Taxes | 
Names. in | Expendi- b of Passgrs. | Goods. Total. | motive| riage A) De- | and cM Ne Profit. 
mls.| ture. Eos Power.| Dep. | of way| part- | Rates. BES. i 

3 zs £ £ "Ob co NCC E uc = B ES 
Greenwich > .. 331,030,103) 705,204 | 21,343 | .. 26,587 || 3,500) 3,490} 1,044] 1,551 | 3,304 | 13,957 |11,550|| 1,080 
Grand Junction? — .. 88$2,375,134|  .. 132,976 | 49,652 185,093 || 20,298) 29,692) 12,075| 4,591 | 2,954 | 80,220 | .. lj 101,772 
Manehester and Bolton 10 | 777,956, 139,408 | 11,571 | 6,293, 17,811 || 1,095) 3,110| 732) 754 | 968 | 2,959 | 5,282]| 9,008 
North Union a 22 | 613,212 .. | 17,731 | 6,703, 25,337 | 1,466, 2,142, 1,471) 1,236 | 1,082 | 7,397 | 3,249)) 14,090 
Chester and Birkenhead 143] 509,810) .. 11,491 | 1,298, 13,307 || 2,110| 2,382) 1,089) 237 | 122 | 5,990 | 2,525| 2,827 
Leeds and Selby # 20| .. | 99,782 3.756 | 8158| 11,911 | .. 1,251, 3567) 444 | 477 | 2739 MER 9,175 

Brighton? .. | 56 (2,792,193, 65,487 | 9,002 71,490 | 9,168] 18,150| 4,980 3,417 | 3,003 | 49,827 43,974 E 
North Midland «e | 72 [3,424,766] 56,551 | 46,263 102,814 | 10,267) 15,922) 9,012 1,100 /2,650 | 36,760 21,200 | 44,854 
Northern and Eastern Counties?| 32 | 887,055, 31,853 | 3,693| 35,547 || 6,702 6,915| 2,033| .. 895 | 20,324 5,695 || 10,875 
London and Birmingham 9 ..  1121:5,953,831|  .. 306,457 | 84,735 389,658 || 32,854! 41,141| 22,451, 2,015 8,717 | 112,228 39,680 || 223,924 
Midland Counties 574]1,725,893  .. 40,421 |21,061| 62,324 | 10,780) 9,198| 7,105|3,583 !1,378 | 32,144 12,813 | 17,367 
Great North of England .. | 74 1,230,004 64,177 | 19,754 |13,225| 32,979 || 2,830| 3,497| 3,700 1,844 | 1,184 | 12,355 14,202|! 7,000 
Sheffield and Rotherham © .. sil».  |185,31| 7,040 953! 8,116] .. 2,107; 486) 371 420! 3,381 | 1,199]; 3,578 
Bolton and Preston .. | 142) 373,925 : 3,846 | 1,468) 5,315 || 2,000] 1,170] 185) .. | 92] 3,447 | .. 1,867 
Great Western ? : 1118316,051,928| 725,127 | 254,603 | 75,400 330,003 ||33,103| 54,640, 23,985| 4,118 (8,592 | 159,232 86,836 || 32,826 
Liverpool and Manehester 51 |1,578,601| 225,728 | 60,752 |48,217 108,960 || 10,182, 27,698| 4,140, 2,193 3,608 | 48,121 | 3,777 || 57,062 

Blaekwall 2h 311,289,080; .. 17,351 927 18,505 || .. bo 600| .. |1,498 | 15,385 | 5,553 a6 
Eastern Counties 501/2,718,020/ 999,683 |. Br 43,182 || 4,551) 3,741] 2,552) 1,284 | 1,520 | 20,355 | 2,116|| 20,710 
Birmingham and Glo'ster | 55 11,270,730. .. 35,514 | 7,104, 42,018 || 7,968| 6,956| 6,441/ 1,290 | 382 | 26,045 13,083]| 4,266 
|York and North Midland 273, 673,056; 165,627 | 26,369 |13,388 45,163 | 2,810| 5,145| 1,177, 462 | 974 | 13,004 | 3,958, 27,600 
Birmingham & Derhy 48 11,173,158) .. 19,194 | 9,794, 29,282 || 6,015, 6,701| 3,676'2,296 | 729 | 19,418 | 7,542), 2,323 
Edinburgh & Glasgow 46 11,569,887 318,682 | 11,225 | 18,584 60,809 || 5,687] 11,328| 3,756 1,129 333 | 22,535 12,108]|| 26,106 
Hull & Selby 2. 31 | 627,626 80,549 | 12,359 |13,008| 26,027 || 3,190! 5,027 1,893| 937 704 | 12,043 | 5,061) 9,910 
South Western? 1 .. | 9232,588,983! 116,700 | 26,326 143,523 | 18,451] 27,859| 13,579) .. 5,238 ! 65,128 15,827 69,386 
Manehester & Birmingham .. | 40 |1,890,640 | 37,673 | 6,644 50,149 || 3,516) 8,175| 1,945, 1,787 1,477 | 16,301 ,13,254.| 20,593 
Maryport & Carlisle ^ — 28 "5817 31090) 3:675, || ane : dc E [M 11,588 | 2,053, 33 
Glasgow & Ayr 11 , 51 1,029,662) 475,012 | 22,191 | 8,181! 30,372 56 vs | 15,451 | 7,204 9.328 
(Glasgow & Greenoek .. | 222! 635,512! 20,176 | 6,853, 27,029 | Y - TIS 17,042 , 6.173 6.215 
Croydon += 2 T. 84| 672,630) 102,443 a ee 20922 ee 6,145] 2,452/ 1,173 | 390 | 10,160 | 4,629 9.166 
Manehester & Leeds. . - | 51 |3,125,096| 552,639 | 56,951 | 53,640, 112,523 || 12,758] 13,793| 6,751| 2,085 |5,141 | 40,528 [35,747 | 36,248 
‘Hartlepool 1 * : 15 | "ERU .. : 44,708 || .. T X ad .. 1 24,29 | .. || 20,116 


? Greenwich Railway received for foot passengers £497, and toll £4,746. 
rent £2.093. 
toll £11,109. 
rated. 
depreciation fun. 7 Locomotive power not kept distinct. 
addition to the cutlay £5.000 is carried to the depreeiation fund. 


e The earrying and office or general department eannat well be separated in the South Western Company. ] Bea : 
21 Part of the Glasgow and Ayr, and Glasgow & Greenock being a joint line worked in 


12 The Croydon aceounts being divided into a toll aecount and a trathe account, the table 
13 The Hartlepovl aceonnts have not been published. 


Carlisle Company do not allow further information to be given. 
common, it is impossible to divide the items of expenditure. 
of ineome cannot be divided. 


2 Leeds and Selby locomotive power is ineluded in York and North Midland. 
5 Northern and Eastern paid Eastern Counties Railway for toll £3,749. 


$ London and Birmingham paid Aylesbury Railway for rent £1.250. l 
ë L 4 1 7 8 Great Western paid Bristol and Exeter and Cheltenham Railway for rent £34,484 In 


= Grand Junetion paid Liverpool and Manchester Railway £8.016, and for 
4 Brighton paid Croydon and Greenwich Railway for 
It should be abserved that the office expences eannot Le sepa- 
in addition to the total outlay there is the sum of £13,966 carried to the 
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Northern and Eastern Railway.—A meeting of this Company has been 
held for the purpose of authorizing a loan of £67,822 for the extension to 
Newport. At this meeting it was announced that measures were in progress 
for an extension to Brandon, so as to make a complete lioe from London to 
Norwich and Yarmouth. 


REGISTRATION OF DESIGNS ACT. 

A xew act of Parliament came into operation on the first day of Septem- 
ber last, which promises to be of some benefit for many purpos?s, but not to 
that extent, we think, which some of our contemporaries imagine, as the 
articles only obtain a protection so far as the configuration goes. The act 
does notin any way protect a principle; therefore, if the article manufactured 
partake of the form of a circle, and another article for the same use be made 
in the form of an ellipsis, there will be no protection. The following is the 
principle clause of the act :— 

** And with regard to any new or original design for any article of manu- 
facture having reference to some purpose of utility, so far as such design shall 
be for the shape or configuration of such article, and tbat whether it be for the 
whole of such shape or configuration or only for a part thereof, be it cnacted, 
That tbe proprietor of such design not previously published within the United 
Kingdom of Great Britain and Ireland or elsewhere shall have the sole right 
to apply such design to any article; or make or sell any article according to 
such design, for the term of three years, to be computed from the time of 
such design being registered according to this Act; provided always, that 
this enactment shall not extend to such’ designs as are within the provi- 
sions of the said Act, or of two other Acts passed respectively in the thirty- 
eighth and fifty-fourth years of the reign of His late Majesty King George 
the Third, and intituled respectively an det for encouraging the art of making 
new models and casts of busts, and other things therein mentioned, and an Act to 
amend and render more effectual an Act for encouraging the art of making new 
models and casts of busts, and other things therein mentioned.” 


The following is the TABLE or Fres which since the passing of the Act have been 
authorized by the Lords Commissioners of the Treasury. 


Stamp. Fee. Total. 
LET EE Us d. £s. d; 
Registering Design — .. 5e an sc dw (0 (0 ii D Rn MU TORTE 
Certifying former Registration 36 2282808022170 07 0:20:10 
Registering and Certilying Transfer .. sc o U^ dU VOR (EM 
Cancellation or Substitution .. T0000 
Inspecting Index of Titles .. BE óc QM o te 
Inspecting Designs (expired Copyrights) each 
volume Re sd de E de OT o TOn 
Taking Copies of ditto, each Design .. Be 020007280 
Inspecting Designs (unexpired Copyright 
each Design ES ne cc oe 028550905510 


We know not upon what authority a £5 stamp is inflicted by the Lords 
Commissioners, not one word in the act authorises it; we therefore contend, 
that they have no power to order one to be affixed, and that if the Registrar 
refuses to register a design without the £5 stamp, upon the fees being ten- 
dered, he will, no doubt, render himself amenable to the law for damages, and 
that, if an application be made to the Court of Queen's Bench, it will grant a 
mandamus to compe) him to register and certify. 


Å- m 


LIST OF NEW PATENTS. 
(From Messrs. Robertson's List.) 
GRANTED IN ENGLAND FROM AUGUST 31, TO SEFTEMBER 28, 1843. 
Sir Months allowed for Enrolment, unless otherwise expressed. 


Charles Louis Felix Francbot, of Arundel.street, Middlesex, eogineer, and 
Cyprien Marie Tessié du Motay, of Arundel.street aforesaid, gentleman, for 
‘an improved method af connecting and laying pipes or vessels beneath the 
surface of water, for the purpose of forming therewith tunnels or viaducts 
Jor the conveyance of passengers and goods." — August 31. 

George Catlio, of Queen-square, Bloomsbury, Middlesex, artist, for “ im- 
provements in the construction of vessels for navigation, designed to prevent 
the loss of life in cases of shipwreck or other accidents at sea,"—Sep- 
tember 4. 

Willam Thomas, of Cheapside, merchant, for “an improved fastening for 
wearing apparel, and which may also be applied as a fastening to portman- 
de: bags, boxes, books, and other things. (A communication. Septem- 

cr 6. 

Alexander Spears, of Glasgow, merchant, for “improvements on or apper- 
taining to, gloss bottles proper for wines and other liquids. (A communica- 
tion.) September 6. 

Pierre Pelletan, of Fitzroy-square, Middlesex, Esq., for “ improvements in 
the production of tight. Septemher 6. 

William Denly, of Hans place, Sloane-street, bricklayer, for * improve- 
ments in the construction of fire-places, flucs, and chimneys. September 21. 
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John Baptist Wickes, of Leicester, framework knitter, for “improvements 
in machinery employed in the manufacture of framework knitted and looped 
Jabrics, September 21. 

George Robert D'Harcourt, of Argyll-street, Middlesex, gentleman, for 
“ improvements in sorting, checking, and delivering letters, newspapers, and 
other articles. September 28. 

Omilted in lasl month's list. 


Jobn Charltoa, of Birmingham, factor, for “ improvements in castors for 
furniture. August 17. 


MISCELLANEA. 


Mipianp Counties RarrwAv.—The platform across the Trent at the 
Weir, buildiug by the Midland Counties Railway Company, has all been 
carried away by the floods; the works are going on slowly, and im a different 
manper from the first operations, 

Cawars IN FRANCE.—À canal is now in progress in the south of France, 
under the direction of Mr. Thomas Woodhouse, C.E., formerly resident 
cngineer on the Midland Counties Railway. 

MANUFACTURE or BRicks.—À description of brick is made in the neigh- 
bourhood of Nottingham called copper monld. They are compressed after 
partial drying in hacks; the arris is very sharp, and equal to dressed bricks. 

Dersy Drainace.—The Commissioners iotend to apply to Parliament 
for a new Improvement Act, and several plans have been proposed for im- 
proving the drainage, relieving the town from flood waters, and improving its 
present dangerous and unhealthy state. Two reports have been published, 
one by Mr. Iarrison aod another rather lengthy by Mr. John Roe, Assoc. 
Inst. C. E. 

STEAMERS ON THE TRENT.—A twin hoat is building at Lenton, to ply 
between Nottiogham and Gainsborough, to carry both goods and passengers, 

NEWCASTLE-ON-TYNE. An opposition boat is to start between here and 
London to compete with the General Steam Navigation Company, the fare 
to be 30s. instead of as at present 42s. 


EpixBURGH.—À tunnel is being driven from the present terminus of the 
Newtyle Railway to the centre of the market place; and a line has been 
projected to Berwick, under the auspices of Messrs. Grainger and Miller, 
epgineers. 

Dunver.—tThe east church adjoining the Steeple Kirk, which was burnt 
to the ground about two years ago, is now heautifully restored, and will be 
shortly opened for use; it is in the florid Gothic style, and of excellent 
workmauship. 

Sır WALTER Scott's Memoaiat.—It is now completed to a short dis- 
tance above the arches, which carry the cross or about one-third of the whole 
height; the situation, on the south side of Princes Street, is well chosen, 
and when complete it will be the boast of Scotland as to masonry. 


INCORPORATED CoMrPAxNIES,—Àt the hcad meeting day of the company 
of house carpenters, a vote of thanks was passed to Mr. Heory Glynn, for a 
present of five ponnds worth of hooks, being the Cici?! Engineer and Archi- 
tect's Journal from its commencement in 1837. 

Sr. Janes’s PAraAcE.—We understand that the whole suite of State 
apartments, at St. James's Palace, is about to undergo an extensive and 
thorough repair, cleansing, and decoration. It is expected that the apart- 
ments will not he again ready for royal use for severa! months, probably not 
until the early part of next spring. 

Tue Princess ÁriCE.—À new iron steamcr, built by the well known firm 
of Messrs. Ditchburn and Mair of Blackwall, for the Folkestone and Boulogne 
station made a trial down the river Thames, on the 20d ult. ; she is 12ft. long, 
20 ft. beam, and draws 6 ft. Gin. of water, and is built with water-tight bulk 
heads, as all steamers ought to be; her lines are very fine and of that form 
which is sure to obtain a good velocity. The eogines are 120 horse power 
collectively, and have the annular cylinders patented hy Mr. Joseph Maudslay, 
drawings of which are to he found in onr Journal for 1841, Vol. 4, p. 369, 
The object of this form of engine is to obtain direct action and a long stroke, 
but we are no admirers of the principle, nothing but the superior workman- 
ship of the firm of Messrs. Maudslays & Field could ensure its working; in 
such aa exposed station as crossing the channel she will have some rough 
work to encounter. The wheels are 19 ft. 3 in. diameter to the extreme 
edge of the boards, they are a modiflcation of Morgau's wheels, excepting 
they have three of the boards connected in such a manner that by the aid of 
an eccentric on the shaft, the paddle boards enter and leave the water verti- 
cally ; these wheels are similar to those fitted on board the “ Victoria and 
Alberi.” There is another addition to these wheels which we understand 
Messrs. Maudslays have fitted to other vessels, consistiog of an iron ring of 
the same diameter as the rim of the wheel; it is fixed on the inner side of 
the wheel; this ring is jagged, and formed like a thin cog wheel, and is 
turned by means of a pinion worked hy one or two men on deck to each 
wheel; by this means a vessel might he got ont of dock without getting up 
the steam. At the trial of the vessel the engines made 30 to 31 strokes per 
minute, and it is stated to have ohtained a rate of 14 miles per hour. Her 
engines are fitted with an alarum whistle which we have seeo adopted vt 
some of our provincial ports. 
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1843.) 


DIRECT ACTION ENGINES. 
(With an Engraving, Plate XIII.) 


Description of a pair of Grorce Forrester & Co.’s improved Double 
Cylinder Marine Engines, constructed by them, and jilted on board the 
“ Helen Mac Gregor,’ Hull and Hamburgh steamer. Engines ine 
vented by Bensamin Hick, of the above firm, Liverpool. 


These engines are of the form usually denominated * Direct Action 
Engines,” but differing considerably in arrangement, and possessing 
many advantages over the various forms of direct action engines 
hitherto made. 

The collective power of the engines is 220 m.p. The accom- 
panying engraving represents a perspective view of one of the en- 
gines when looking towards the boiler, with part of the boat in 
section. Each engine consists of two inverted cylinders, a a, mounted 
upon four strong wrought iron columns, b b, &c., which are secured at 
the lower ends to the fonndation plate c, and passing throngh suitable 
boxes on the sides of the cylinders, and secured by means of nuts at 
their upper ends immediately to the entablature plate and crank 
pedestals, d, above. The cylinders stand “athwart ships” with their 
stuffing buxes, e e, looking downwards, and at such a height from the 
bottom of the vessel as to allow the main cross bar, f f, which con- 
nects together the two piston rods, g g, to work the full length of its 
stroke below them: the stuffing boxes are made double; that is, they 
have a space for packing, both top and bottom, and are fitted with 
self-acting oil cups for lubricating the rods: 4, is a long connecting 
rod, by means of which the power is transmitted directly from the 
main cross bar below, to the crank, s, above the cylinders. In order 
to ensure an equable action of the two piston rods and their con- 
necling cross bar, they are further secured and made to work uni- 
formly together, by means of a strong cast iron vibrating frame 
forming part of the parallel motion, and which, with side levers, K K, 
serves also to work the air-puinp, /, as well as the feed pump, 2, bilge 
and brine pumps. The paddle shafts, p, wheels, and bearings, are 
constructed in the usual manner. The slide valves are of the usual, 
D,form. The condenser, m, is placed immediately underneath the 
slide valve ease, and the air pump, foot and discharge valves, are ar- 
ranged as shown, being very similar to those of the ordinary side 
lever engines. "The connection between the air pump and condenser 
is underneath the foundation plate, r; o, is the hot-well from which 
tlie waste water is discharged by an overflow pipe through the ves- 
sel’s side in the usual way. The cross forming the support of the 
side levers is of wrought iron. When working, these engines are re- 
markably steady, there not being the slightest perceptible tendency to 
motion in any part of the framing. It is well known that in all recipro- 
cating engines, of whatever form or construction, the parts of the en- 
gine subject fo the greatest strain, are those which lie between the point at 
which the cylinder i8 secured, and the centre of the crank shaft, to which 
the power of the engine is communicated ; hence in this engi» „the only 
portion of the framing throngh which the power of the engine is 
transmitted, is from s to s, and there is no other part of the engine 
framing whatever subject to the strain of its power, except éhe short 
space intervening these tivo points. The elevated position of the ey- 
linders also seenres them from liability to waler from the boilers, as 
they are at a higher level than the water line; and accidents from 
the above cause (to which marine engiues are frequently subject) 
cannot occur. The space occupied by the cylinders is so much above 
the engine house floor, that there is considerable more space below 
than in the ordinary engine, to get round about the working parts, 
which are all below, and occupy a comparatively small space under- 
neath each set of cylinders; both the upper and lower covers of the 
cylinders are removable, and by taking off the upper ones only, there 
is clear room (without the intervention of the piston rods) to examine 
and clean the pistons, or adjust theim, witLout disturbing the stuffing 
boxes below, or uncoupling any further part of the engine. The po- 
sition of the condenser and air pump is such, as to render them acces- 
sitle on all sides, and the condensers being directly below the slide 
valves, the exhaustion is rendered more immediate and perfect, by its 
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proximity to the openings of the cylinders. The connecting rods are 
necessarily of great length, and the strain and consequent friction to 
which engines with short connecting rods are subject, is thereby over- 
come. The motion of the air pump, as in the side lever engines, is 
effected upwards whilst the pistons are descending, and the weight of 
the air pump, bucket, cross head, &c., connterbalance that of the con- 
necting rod and its appertenances. There is a clear passage between 
the engines, below the cylinders, on the engine floor, and from this 
point all the working parts of the engines are within reach of the en- 
gineer. The saving of weight and space is very great as compared with 
that of the ordinary marine engine. The total length of room occupied 
by the above engines and boilers and 60 tons of coal, is only 34 ft. Gin. 
from bulkhead to bulkhead. The centre of gravity of engines and 
boilers is not higher than that of the ordinary marine engines, an tlie 
saving of weight renders that of engines, boilers, and boat consi- 
derably lower. 

It may be observed, that in principle of action there is nothing new 
in these engines, steam of 5 lb. pressure is nsed in the boiler, and the 
slide valves ent off steam at three-fourths of the stroke. The 
novelty consists merely in nsing two inverted cylinders, and in the par- 
ticular mode of disposing the different parts, and so arranging them, 
as to confine all the requisites for a more effective and durable engine 
with the greatest possible saving of weight and space. 

The boilers are of the tubular form, and are the first of the kind 
made at Liverpool; they generate an abundance of steam, and have 
brine pumps attached. An apparatus is fitted to each fire-place for 
consuming the smoke, upon the principle of admitting heated air. 

The following are some of the principal dimensions, &c., of the 
engines :— 

Cylinders, 12 in. diameter; length of stroke, 4 ft. 6 in. 

Air pump, 334 in. diameter; length of stroke, 2 ft. 44 in. 

Capacity of condenser, including passage to air pump, 44 cubic ft. ; 

ditto of hot well, 36 cubic ft. 

Wheel, 23 ft. Gin. diameter, to the outside of floats, 

Number of revolutions, 234. 

Pressure of steam in cylinder, 3$ lb. 

The vessel is of iron, and one of the strongest hitherto constructed, 
Slie is divided into five compartments by strong water-tight bulk- 
heads; her speed by the log during a late trial trip, was 12 knots, 
(engines making 23 revolutions per miuute,) and having 200 tons of 
coals and cargo, dead weight, on board. 

Dimensions, extreme length, 175 ft.; breadth, 25 fte; depth, 16 ft. ; 
burthen, 573 tons; draft of water with 400 tons dead weight, 
1i ft. 

This vessel is tlie last of between 50 and 60 built by Mr. John 
Laird, who, we are happy to hear, lias now on the stocks an iron fri- 
gate of 1400 tons for Her Majesty’s service, as well as several fur the 
Honourable East India Company, and other parties. 


REMARKS UPON THE PRESENT STATE OF THE HARBOUR 
OF CORK AND THE RIVER LEE. 
COMMUNICATED BY Grorce Wire, ALC. E, Xe. 


Tue eligibility of Cork as a harbour is so generally known, that it 
would be superfluous, on the present occasion, to dwell at any length 
upon its merits. lt may not, however, prove uninteresting to take a 
short notice of its capabilities as a place of refuge. Considering the 
spaciousness, security, and other advantages which this barbonr pos- 
sesses, it appears difficult to account why Waterford should have 
received such favour in the late inquiry before a select committee of 
the House of Commons, instituted for the purpose of determining the 
most proper station for a mail communication with the south of ire- 
land,* the latter being, as is well known, a bar harbour, having only 
ten feet water over it at low spring ebbs, besides other disadvantages, 
with which nautical men are well acquainted, 

Cork is the only place on the south coast of Ireland fit to accom- 
modate ships of the line, with the exception of Bantry Bay. There 


are, perhaps, few natural harbours so perfectly devoid of danger ; the 


1 See Evidence of William Preston White, Esq., HarLour-master, in the 
Parliamentary Reports of 1842, 5 
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art of proposed line of railway from Cork to Cove. 
ahount 1835. CCCC, proposed jetties for sluicing. 
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only obstruction of any note (if such it can be called) is the Harbour 
Rock, which is a pinnacle of such small dimensions as to be easily 
removed by blasting : accidents are, however, of such very rare occur- 
renee, as to render such a precaution unnecessary. The soundings 
ontside the mouth of this harbour are so regular, as to enable ships to 
run for it in thick or foggy weather by usipg the lead, an advantage 
which Waterford does not possess, the entrance being very rocky, aud 
the soundings consequently irregular. The accommodation which 
Cork is capable of affording is great beyond conception, as many as 
500 sail of vessels having frequently enjoyed its shelter. Ets store- 
liouses are on an extensive scale, occupying the greater portion of tlie 
Island of Haulboluie. The most interesting part of the subject, how- 
ever, in an engineering point of view, is the river, which it may be 
advisable to pass on to, rather than dwell upon the advantages which 
nature has so lavishly bestowed on this harbour. 

The River Lee, the subject of the present memoir, rises on the con- 
tines of an adjoining county (that of Kerry), at a considerable distance 
from Cork. 1t does not, however, become of sufficient importance to 
be considered in connexion with the navigation until it approaches a 
large weir within a mile of tlie city, which has been erected for the 
purpose of damming up the river, the town being supplied with water 
from this place, which, as may be expected, has the effect of doing the 
navigation considerable injury. The river is here divided into two 
branches, which do not again mite until they reach the Custom House, 
a part of which is marked on the accompanying plan, D. Before pro- 
ceeding to deseribe what has been effected in the deepening of the 
channel by the dredging operations constautlv going on, it may be 
useful to take a cursory glance of the various proposals whieh were 
made to improve the navigation, The first attempt worthy of note 
appears to be the building of an embankment or wall, marked D H, for 
which the Irish parliament advanced .£4000 in 1761. It was erected 
for the purpose of confining the flood waters of the Lee, and in this 
way it was expected to keep the river from filling up. However well 
it may have preserved that portion of the channel along which it was 
formed, it appears to have done so at the expense of othigf parts, for 
large deposits of mud were constantly taking place below it; and the 
uavigation was becoming so much obstructed from shoals, that it was 
found necessary to consult Mr. Alexander Nimmo, and to invite him 
to report upon the best means of remedying the increasing evils. 
Accordingly we find this eminent eogineer, in 1515, complying with 
this request by making a most elaborate survey of the river, accom- 
panied with a report. 


The principal works suggested by him appear to have consisted in | 


lorming a still-water navigation, one end of which was to have termi- 
nated in the deep water of Lough Mahon, below Black-rock Castle ; 
the other at some waste land near the Custom House, which he pro- 
posed forming into wet docks, for which purpose the locality appeared 
to offer peculiar advantages. The expense of such an undertaking 
(about £160,000) at a time when the funds of the corporation were 
by no means great, was most probably the cause of this proposition 
not being adopted. It has uot been marked on the accompanying 
sketch, tearing that it might have become confused from tlie small- 
uess of the scale. It was likewise intended that the present channel 
should have beeu deepened by dredging so as to admit vessels of 
greater burthen to come to the quays. He was also of opinion that 
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the building of an embankment at the nortli side of the channel, where 
it bends towards the King’s Quay, would have been most beneficial. 
Tbe position of this wall would be well represented by supposing the 
present embankment, HE, removed to the other side of the channel. 
There can be no donbt that such a work would have been most advan- 
tageous to the navigaticn, as the current on the ebb setting in the 
direction of this embankment would have the effect of materially deep- 
ening the channel. It would also afford an opportunity of reclaiming 
nearly 200 acres of waste slab, which, from its proximity to the city, 
would, in course of time, become valuable property, and handsomely 
repay the expenses incurred. From its running parallel and close to 
the channel, vessels could have used it asa towing-path until they 
came up as far as the old wall, DH. It ix much to be regretted that 
Mr. Nimmo’s recommendation in this particular was not followed : 
expense iu the preseot case cannot be pleaded as an excuse, as we 
fiod the barbour commissioners building such an embankment, NE, 
but unfortunately at the wrong side of the channel, it would require 
no very great amount of foresight to perceive that the erection of 
such a work in such a situation would have been attended with the 
most injurious consequences to the navigation. This does not appear, 
however, to have occurred to the Cork Harbour commissioners ; for a 
line of railway from Cork to Passage being then in cantemplation, we 
find them proposing to coutiuue this wall for the purpose of carrying 
the railway over it; the projectors of which, it would appear, consi- 
dered the railway of much more importance that the navigation of the 
river. The scheme, however, not succeeding, the wall was not 
finished. and in tliis condition it now remains, a monument of disgrace 
to its projectors. 

About tlie same time a railway was proposed from Cork to Cove, 
a part of which is marked AB on the plan. The promoters of this 
speculation appear to have had the improvement of the river more at 
heart, for efmd in the report a plan proposed for the improvement 
of ilie nay igation by Mr. M*Neil, in which the subject is treated 
with his usual ability. The principal improvements consisted in cut- 
ting a new channel, as represented by the parallel dotted lines, from 
the Cnstom House to Black-rock Castle; this would be nearly a 
straight line; and it was intended that tlie embankment for tlie rail- 
way should have formed a great portion of its northern boundary, tu 
which might have been added a towing-path for the accommodation 
of vessels. It may be well to premise that this new channel was to be 
eut entirely through: the slab, which consisted of a material well suited 
for filling up the embankment. The works were thus to be carried out 
in concert, each being made subservient to the other, and the expense 
would have necessarily become in this way very mnch reduced. The 
part of the wall represented as being cut in two places by the new 
channel, and which it would have been necessary to remove, would 
have gone towards forming a barrier at H. The northern boundary 
of the channel would, under this arrangement, have been well defined. 
At the south side it will be seen that there is a great extent of slab, 
probably from 300 to 400 acres in extent, over which the tide ebbs 
and flows twice in every 24 hours. This vast body of water, which 
may be regarded as the possession of a power of great value, was pro- 
posed to be usefully employed by scouring the channel: this was to 
he effected by building jetties (marked CCC, &c., on the plan), over 
whieh the water was to flow at every half tide, which, retnrning on 
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the ebb tide, would he directed by the jetties towards the north wall, 
and thus materially tend to deepen the river. It would also be 
attended with the advantage of keeping up for a considerable time a 
depth of water in the channel, which conld not otherwise be main- 
tained. The effect upon the channel of such an operation constantly 
going on would speedily be felt in the improvement of the river. It 
was also proposed to make a wet dock of the old channel for a space 
of 600 or 700 yards, in the direction of DH, capable of affording ac- 
commodation for 100 sail of vessels. This could have been done at a 
comparatively trifling expense. The space of ground, H, before 
referred to, between the new and ald channels, would be peculiarly 
suitable for ballast qnays, affording opportunities for supplying ballast 
in the wet docks, or to vessels lying in the channel. Having now 
taken a short but accurate review of what has been proposed as im- 
provements for the navigation of this river, it may be well, before 
bringing these remarks to a close, to notice the effect of the dredging 
operations constantly going on. We find, at the time Mr. Nimmo 
made his report, that vessels drawing more than ten or eleven feet 
water were not able to go up to the quays of the city during spring 
tides, and with neap tides uot higher than the King's Quay. From 
constant dredging the bed of the chanael has been very much deepened, 
for vessels drawing eighteen feet water are naw enabled to come np 
to the quay during ordinary springs in one tide, which they were 
hefore unable to do in consequence of being obliged to wait below the 
Flats (a shallow some distance from the Meelagh Bank), until nearly 
the top of high water, the consequence of which was that, by the time 
they arrived near the King’s Quay, the tide was too low for them to 
proceed further, and were consequently obliged to wait until next tide, 
a circumstance in many cases attended with no small inconvenience. 
A chaunel having been now cut through the Flats, this inconvenience 
has, in a great measure, been remedied. These have always been con- 
sidered as the most formidable obstacle to the improvement of the 
navigation. The channel, since it has been cut, has at this place 
undergone very little change, which is so far enconraging. The 
dredge-boats are at present employed in cutting off an angle of the 
Meelagh Bank which projects much into the channel: when this is 
accomplished, the greater part of the impediments to the navigation 
below Black-rock Castle may be said to be removed. The straight- 
ening of the channel as far as practicable has been at all times a desi- 
deratum. The most obstinate shoal in the river above Black-rock 
Castle is in a part of the channel a little below the end of the embank- 
ment, H E, before referred to: this it has been found necessary to 
dredge away several times since the building of the wall; and it is 
probable, from its so quickly accumulating, that it would before long 
become a field of corn, were it not for dredging, which will, as long as 
the wall remains, be continually necessary, as the cause must be 
removed before the effect ean cease. 

The slab behind the embankment, DHE, is, as may be expected, 
constantly filling up with mud, which is occasionally again disladged 
after heavy rains, and deposited in the channel. It will be evident, 
from what has been already said, that dredging can never be entirely 
dispense with in this river under existing circumstances. 

The commissioners do nut appear to exert themselves in this 
matter as much as they ought, probably owing to the fact, that a por- 
tion of the material raised is very suitable for ballast, which, being in 
great demand, pays a great portion of the expenses incurred in raising 
it. From the returns made by the Ballast Office it appears that from 
17,000 to 18,000 tons of this river clearance is annually supplied to 
vessels leaving the port, which is paid for at the rate of a shilling per 
ton, leaving a clear profit, after paying dredging, lighterage, and other 
expenses, of about sixpence per ton. 

The quantity of material which the boats on this river are capable 
of raising is very variable, being evtirely dependent on the nature and 
depth of the cutting, it being possible to raise a much greater quan- 
tity of gravel than clay in the same time. The largest boat, which is 
about 16-horse power, has raised as much as 60 tons of mud and 
gravel in 26 minutes; this, however, must be considered as a maxi- 
mum, and worked under tlie most favourable circumstances. The 
iss expense of dredging may be estimated at from 22d. to 3d. 
per ton. 

Hoping these remarks have not been extended to too great a 
length, we must now bring them to a conclusion: before doing so, 
however, we cannot help remarking that, had the various sums ex- 
pended from time to time (in building embankments and other useless 
works) been judiciously spent under competent advice, the necessity 
of dredging would most probably be altogether done away with after 
the channel had been once formed. On few rivers has so much been 
done by nature, and so little by art. 


ed 
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SUGGESTIONS FOR THE MORE EXTENSIVE EMPLOYMENT 
OF CONCRETE. 


(Concluded from page 158.) 


Ix a former paper on this subject will be found the particulars af a 
dwelling house constructed entirely of concrete. As this is only an 
example ont of a great many others in which this substance has been 
employed in France, for general building purposes, it cannot fail to 
excite astonishment that it has never yet been tried in this country 
for building cottages and dwelling houses of the humbler class. The 
price of concrete is less than one-third that of either brick or stone, 
so that the proprietor of the soil or the speculating builder would 
effect a great economy by introducing it. It is deplorable to see in 
many parts of this rich and highly favoured country—to say nothing 
of the unhappy sister kingdom—those miserable mud hovels in which 
the honest labourer is compelled to rear his family. And yet there is 
no hope of amending such a condition of things unless some material 
be substituted, which possesses the solidity and durability of brick or 
stone, withont at the same time being nearly so expensive as either of 
these. Such a material is concrete with respect to the two former 
qualifications, while in point of expense it can probably be built at 
least as cheap as a good wall of mud. The construction of mud 
walls, in fact, although common in many of the northern counties, in 
Scotland and in Ireland, has never been practised amongst us with the 
same degree of skill, nor with the same success as in France, in 
southern Russia, and in many parts of Asia. In those countries the 
method of building ex pisé, as it is called by the French, has been 
carried to considerable perfection, by skill in the temperiog and pud- 
dling of the clay, and by mixing with it various ingredients, such as 
chopped straw, hair, &c., which increase its strength and cohesion. 
It is important to observe, however, that wherever building em pisè 
has been successfully practised, there has been the advantage of a 
nearly tropical sun to bake and indurate the newly formed walls. On 
the other hand, in this country, the walls of mud, however well formed, 
are subject to destructive atmospheric influence, before they can well 
be hardened, and it is therefore no wonder that they are far inferior to 
the pis? walls of warmer climates. 


CONCRETE AS A FOUNDATION For ROADS. 


The first account we have met with of the use of concrete for this 
purpose, occurs in Hughes’ Treatise on Roads.‘ It appears to have 
been used by him on the Highgate archway road, under Mr. Telford’s 
direction, as long ago as the year 1628. Mr. Hughes’ practical ex- 
perience on this subject is extremely valuable, as he tried on the same 
road another kind of concrete foundation, made of Roman cement and 
gravel, and although the latter is of course far more expensive, he 
decidedly gives the preference to lime concrete, owing to its greater 
taughness and its consequent capacity of resisting fracture. His pro- 
posal for the use of cuncrete in the roads round London is worth 
quoting, and we entirely agree in the propriety of it:—“I should re- 
commend for all the principal roads round London—after all the sup- 
plies of water from the sides as well as that falling on the road have 
been properly intercepted by longitudinal side drains and transverse 
ones leading into them, and occurring as often as the nature of the 
subsoil may require—that a bed of lime concrete six inches in thick- 
ness, be laid all over the breadth of the road, and that this bed be 
afterwards covered with six inches of the best flint or pit gravel that 
can be procured, in two courses of three inches at a time; or with 
what in my opinion would be a much more lasting and serviceable 
material, four inches of broken granite stone: and I am convinced 
that a road so constructed, however bad the under stratum may be, 
will prove one of the hardest, most durable, and at the same time one 
of the cheapest roads ever formed in the neighbourhood of London.” 

Of late vears concrete has been occasionally employed as a founda- 
tion for the street pavements of London, and in some few iustances, 
road surveyors of more than ordinary intelligence, have introduced it 
into their practice with very great success. All those who have tried 
it for keeping down the subsoil of the London clay, have been highly 
gratified with its success, wherever the proper precautions have been 
taken to prevent tratlic until the concrete has completely set. We 
have heard of one instance where a concrete foundation was laid 
down for a road near London, and a few inches of broken stone being 
placed on it, carriages were immediately allowed to pass over it. 
The wheels of these vehicles were actually in contact with the raw 
unhardened concrete, and it is scarcely to be wondered at that it ware 
into holes and became almost impassable. In this case the concrete 
was pronounced a failure; but it is searcely necessary to observe how 
unfair were such a trial and such a condenmation. We could mention 
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several other instances where considerable lengths of road, passivg 
over the very worst descriptions of subsoil, have been successfully 
treated with a eoncrete foundation, which has ever since kept the clay 
from rising, and served more than any other contrivance could have 
done to keep the road in a sonnd and perfect condition. At the same 
time it is deplorable to witness the miserable and barbarous expedi- 
ents which are resorted to, even at the present day, to form a founda- 
tion for the roads in the neighbourhood of London. [t is generally 
known that the tough blue clay of the London basin, in common with 
the yellow plastic clays, on which the former rests, is one of the worst 
possible subsoils over which.a road has ever to be formed, in conse- 
quence of its tendency to work np amongst the metalling. When the 
clay bas thus become mixed with the metalling—whether consisting 
of gravel or broken stones—the most favourable condition for grinding 
down the crust of the road is at once realized, because the stones are 
separated from each other by a soft yielding matter, so easily squeez- 
able and easily set in motion, that every pressure upon the road ne- 
cessarily unsettles more or less the stability of part of the erust. 
The constant grinding of the stones against each other of course 
effects a destruction much more rapid than where the stones contain 
no more matter mixed up with them than just what is sufficient to fill 
up their interstices, and where this filling up matter is hard and firm 
instead of being soft and yielding, like the elay which bas been 
spoken of. Few of the surveyars ronnd London are ignorant of this 
troublesome property of clay, and they have in consequence eom- 
monly adopted some means which they have considered suitable for 
keeping the elay in its proper position beneath the metalling. For 
this purpose they have resurted at different times and different places 
to some oue or other of the following expedients—large flat stones, 
broken bricks, bushes, or tin ehippings. All these have been tried 
with various degrees of success, but with the exception of the broken 
brieks they are all either highly objectionable or perfectly useless. 
The flat stones become unevenly bedded in the elay, prevent the 
metalling from setting and binding, aud cause the road to wear in a 
very irregular manner. The bushes are worse than useless, for they 
cause the road to be spongy and elastic while they eontinue to retain 
the least. vestige of vegetable life, and when thev deeay and rot, the 
clay becomes kneaded and worked into them with the greatest fa- 
cility. The tin chippiogs are of course well calculated, by the sharp- 
ress and hardness of their cdges, for working and cutting inte the 
clay, so that they actually do harm, and increase the evil they are de- 
signed to prevent. Of the several expedients, therefore, which have 
been mentioned, the broken bricks alone are entitled to any favourable 
attention. This substanee being of a dry absorbent nature will in 
some degree correct the unctuous and slippery nature of the clay, 
tend to keep it at rest, and prevent it from working up so rapidly. 
It is evident, however, that this effeet of broken bricks will be only 
temporary, for they eannot resist the repeated saturation of the elay, 
whielt must at length canse the latter to rise up throngh any thickness 
of broken brieks which max have been laid on. There are probably 
some of our readers who may be sceptical as to the employment of 
such a substance as bushes for the foundation of roads at the present 
day, and in the immediate neighbourhood of the metropolis. Such 
barbarous expedients, however, are by no means rare, and as an in- 
stance, we may mention the well known cemeteries on the south side 
of London at Norwood and Nunhead Hill. The approaches to these 
cemeterics and the paths made through them, have been executed 
according to the most approved system of bushing, as it is called; 
that is to say, upon a fonndation composed of bushes covered over 
with a huge depth of elean sharp angular flints, without one partiele 
ol binding matter to unite them together. We need not say how 
much eheaper and more effectual it would have been to lay a eonerete 
foundation, which might have been done for Is. per square vard, and 
to cover it over with six inches of metalling abont half the thickness 
which is laid on at present. When a concrete foundation has been 
ouce formed for a road, the subsoil is effectually cut off and for ever 
prevented from rising. Theicfore it is of little consequence whetlier 
the top covering be rather clayey in its character, or whether it con- 
tain only just sufficient clayey admixture to make it bind well to- 
gether. In the worst case, that is, where it contains too much clay, 
the latter will soon woik through the stones up to the surface, and 
during wet weather may be scraped off in the shape of mud. Where 
the concrete, however, is not interposed between the subsoil and the 
metalling, all the labour that ean be bestowed in selecting good mite- 
nals and in reducing them to a clean state, is absolutely türown away, 
for it will all be entirely counteracted by the rising of the subsoil, 
which it must be remembered is quite inexhaustible, and will eon- 
tinue to rise through suceessive layers of gravel or brokenstone, however 
thick they may be. Even in the best macadamized roads in London 
there is more mischiet done by the working up of the clay, and by 
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the consequent grinding of the stones together than bv any other 
cause. The grindiog action on a soft subsoil, is at least double what 
it would be on a hard foundation of concrete. 


MATERIALS PROPER FOR MAKING CONCRETE. 


There is no part of the country which is destitute of materials fit 
for this purpose. Amongst them may be mentioned any kind of pit, 
river, or sea-side gravel, any kind of granite, sandstone, or limestone, 
broken brieks, fragments of potterv, oyster shells, and in faet every 
description of hard mineral substance. Sbould none of these be 
easily procurable, a very good substance for concrete may be made by 
burning clay in open heaps with any description of refuse coal. Clay 
burnt in this manner costs about 2s. 6d. to 3s. per cubic yard, mea- 
sured in the heap when burnt, and will be found a very good substi- 
tute for stone, when the latter cannot be procured for making con- 
erete. 

Sand is an important ingredient which should never be neglected, 
but there are many substances which will answer equally well for 
mixing with the lime in concrete. Where sand, properly so called, 
is made use of, it should be elean, sharp, and not too fine, should feel 
gritty when rubbed on the palm of the band, and should not soil the 
fingers, otherwise we may be sure it eontaius elay or loam, or some 
other substance which will iojure the conerete. Amongst the sub- 
stitutes for common sand may be mertioned the scales of iron, 
pounded iron ore after roasting, biiek or tile dust, road drift, or 
pounded einders. Any kind of elean sand may be used, whether 
from the sea shore, from pits, or from the beds of rivers. The 
Thames ballast, as commonly used fur eonerete in London, eontains 
ahont the proper proportion of sand, namely, about one of sand to 
three or four of stones, coneeiving all that to be sand whieh will pass 
through a sieve with wires one-eighth of an inch apart. 

The varieties of lime, or what is the same thing, of the limestones 
which yield a lime proper for concrete or mortar, are so well known 
iu this country, as not to require enumeration. 

There is scarcely a locality in England where lime of some kind or 
ather eannot be procured at the distance of a few miles; and al- 
though these limes are widely different in their quality, some being 
much purer and weaker than otuers, it may be taken as a general rule 
that the same quantity of sand which it would be proper to mix with 
the lime fur making good mortar, will be just that same quantity which 
should be used with the same lime in making concrete. Thus the 
common white ehalk lime, whieh if properly burnt—as it seldom is— 
will take 3 or 34 sand, may be used with the same proportion in 
eonerete, while the grey ehalk lime should not be used with more 
than 2 or 24 sand. The common chalk lime shonld never be used for 
concrete where it is subject to water or even to moisture in the 
ground; but the grey chalk lime may be nsed with perfect confidence 
in any situation, however damp. Specifications for conerete should 
always direct that the lime is to be ground into powder, otherwise it 
wil not go nearly so far in the concrete, as iunumerable small frag- 
ments will remain unslacked. This is of the highest importance, and 
should never be negleeted, because no care, however great, bestowed 
upon the slacking, will so effectually bring out the virtue of the lime 
as when it is slacked in the state of powder. : 

The proportions which we would recommend for conerete in the 
neighbaurhood of London, are the following :— 


1 part by measure of ponnded quick lime, burnt from the lower or 
grey chalk of Dorking, Merstham, or Halling. ' 

2 to 24 parts by measnre of elean sharp sand, road drift, or other 
suitable material, as already described. 

ü to 8 parts by measure of gravel or broken stones, &c., none larger 


than 24 inches in its largest dimension. 


Where the river gravel is used, and where it eontains a sullicient 
quantity of sand, it may he mixed with lime in tbe proportion of one 
part of lime to 8 or 10 of gravel. 

The best way to make the conerete for the foundation of a road, is 
to spread a stratum of gravel mixed with its proper proportion of 
sand to the depth of about six inches. This strstum should be 
formed across the road for the width of about four feet, and a cover- 
ing of. ground lime spread evenly over it about. two-thirds of au inch 
in thickuess. Three or four men should then turn the stratum of 
gravel and lime several times over, piling into heaps and again 
spreading it so as thoroughly to diffuse the lime. Lastly, it should be 
formed into a ridge about two feet high, and the water added only in 
sufieient quantity to mix with it by degrees, so as to form a thick 
still paste, in which every particle is just moist. lu this state it 
should be spread and smoothed to the required depth, whieh for roads 
in the neighbourhood of London should be not less than six inches. 
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UNDERPINNING WALLS. 


Concrete has been employed with great success by G. L. Taylor, 
Esq., Architect to the Admiralty, for underpinning walls of consi- 
derable extent. At Chatham the walls of a storelionse. 540 feet in 
length were underpinned with concrete in about four months. The 
walls of this building had been founded about 40 years before on 
timber sleepers and planking, which had since decayed. It was neces- 
sary to excavate on each side of the walls to a depth of from 16 to 
26 feet to take ont the decayed timbers, which varied from 2 to 6 feet 
in height, and were 6 or 7 feet wide. The concrete was put in in a 
liquid mass to within a foot of the bottom of the old walls; at this 
level a large slate was bedded on the concrete, and tlie remaining foot 
was pressed in by an iron frame with two strong screws on eacli side 
of the wall. The concrete was placed in lengths of four feet, and the 
next day the weight of the superincumbent wall, 50 feet high and 
5 feet thiek, was allowed to come upon it, and no subsidence has ever 
been observed. In another building at Chatham which had settled 
about three inches, Mr. Taylor raised the part affected to its proper 
level, by forcing concrete under it in a similar manner. 


RANGER’S CONCRETE STONE. 


Notwithstanding the failure of Ranger’s patent cement stone when 
injndiciously used, it is said to have been successfully emploved on 
several occasions. The Architect to the Admiralty, G. L. Taylor, 
Esq., has used it for building a school at Lee, on the model of the 
Propylea at Athens. 

In the concrete dock which was built at Chatham, Ranger's stone 
was used in the form of blocks for the bottom, but the sides were 
formed of concrete laid in mass and lined with granite. The expense 
af this dock is said*to have been barely one-tenth of the amount which 
a dock built wholly of masonry would have cost. 

The patent stone has also been partially emploved at Woolwich in 
a river wall at the east end of the dockyard. This wall is 270 feet 
in length, 26 feet high, 7 feet broad at bottom, and four feet at top. 
The work was at first commenced on the plan of the concrete wall at 
Brighton, namely, by filling the concrete in mass behind a fence of 
boards placed in front of the face. Latterly, however, the face of the 
wall was formed of concrete blocks cast in boxes, with the massive 
concrete filled in behind as a backing. 


' 
Use oF Beton BY THE FRENCH. 


When béton was first introduced into France, it was made-up in 
heaps and allowed to set. 
broken lumps of béton or concrete thrown into the foundation which 
they were intended to form. The following translation from Belidor 
explains the method in which the béton was prepared for the works 
of the Dock at Toulon. 

* Haviug fixed upon a spot where the ground is firm and solid, 
take 12 parts of puzzolana and 6 parts of sharp sand free from earthy 
particles; having mixed these together, form them into a circular 
border about 6 feet in diameter. Then fill the interior with 9 parts of 
well burnt pounded qnick lime, which is then to be quenched by ad- 
ding water in sinall quantities. For maritime works sea water is to 
be used, ani the lime is to be turned over from time to time to facili- 
tute the process of quenching. When the lime has been thus reduced 
to a paste, the border of sand and puzzolana is to be incorporated 
with it, The whole being well mixed, throw into it 13 parts of broken 
stone or stone chippings and 3 parts of broken iron cinder or scoriz. 
When this latter eaumot be obtained, 16 parts of broken stone may be 
employed, or 16 parts of pebbles may be used, provided they do not 
exceed the size of a hen's egg. The whole composition must then be 
turned over and mixed together with shovels for about an honr, until 
every part is thoroughly incorporated, and then the mass is to be 
made up into small heaps. These heaps must remain untouched till 
they acquire sufficient consistency to render a pickaxe necessary to 
break them up. The time occupied in acquiring this consistency will 
be 24 hours in the summer in warm countries, and in winter time 
about three or four days. The heaps should be covered to protect 
them from rain.” 

Speaking of béton formed in this way, a writer in the French Æx- 
cyclopedre Méthodique, states that by way of experiment, a box con- 
taining 27 feet cube was filled with it and plunged into the sea, where 
1t remained for two months. When taken up the cohesion of the 
heap was so great, that it was more difficult to break up than a block 
of the best stone. 
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ON WARMING AND VENTILATION. 


Tue objects proposed to be accomplished by the different methods 
of warming apartments, namely, those of producing au economical 
heat, and at the same time of ventilating them, by causing a continual 
circulation of air, in that state which is most conducive to health and 
comfort, are certainly of great importance and difficulty. 

In all the different modes by which these effects are usually more or 
less produced, there are involved two very distinct principles, which 
produce corresponding changes in the condition of tlie air contained 
in the rooms where they are brought into operation. One of these 
principles may be termed that of diffusing heat by radiation from fires 
aud heated suifaces, and the other that of heating air and making the 
diffusion of it a vehicle for conveying heat to the places where it may 
be required. The alterations produced in air by heat, so as to render 
it more or less salubrious, according as one or other of these prin- 
ciples is brought into operation in the different modes adopted to 
warm and ventilate rooms, will now form the subject of consider- 
ation. 

When rooms are warmed by radiated heat as from ordinary fires, 
the temperature of the air which they contain is not so greatly raised 
as when heated air is made the vehicle to convey and diffuse lieat. 
By radiation heat is diffused independently of air. Air, like all other 
gases, is eminently a bad conductor of heat; and hence it is that any 
particle of air, being heated by contact with hot bodies, does mot 
appear to communicate auy portion of the heat so acquired to the 
contiguous particles, but its repulsive energies becoming developed, 
it pushes the adjoining particles to a greater distance, and thus in- 
ereasing their volume and rendering their specific gravity less, thev 
necessarily rise and make room for others to fallow the same course. 
Nor is the mass of air in a room warmed by radiated heat being 
transmitted through it, but this heat meeting with more solid forms ot 
matter, as with walls, &c., is absorbed by them. These walls and 
other bodies thus becoming heated, radiate in all directions, heating 
the air in contact with them; and this heated air then translates itself 
as when heated in contact with fire. There is thas a continual but 
gradual warming and circulation of air from all heated surfaces. 

Now if we suppose a room of the following dimensions, 30x 20 X20 
feet, its cubic contents will be 12,000 feet. Let us suppose 1 font to 
be the sectional area of the flue by which the products of combustion 
and draft escape to the atmosphere, say with a velocity of 10 feet per 
second. There would then be transmitted through such a flue in 10 
hours, 360,000 cubic feet of air, which would renew the air of the room 
30 times in that period, or 3 times in each hour during the day, an ex- 
tent of ventilation sufficient for the most crowded apartment. 

It follows, from the non-conducting and non-absorbing power of air 
in relation to heat, and from its being so frequently renewed, that the 
temperature of air contained in rooms heated bv ordinary fires can 
never be great, but that the warmth which is felt in them is ina 
great degree the effect of radiation, and not that of heated air. This 
process of warming and ventilation is exactly that adopted in the 
general habitation of man and all organized beings—a strong à priort 
proof that their pbysical organization is adapted to such conditions of 
the air as this process induces, and to no other. That such conditions 
do obtain in the physical atmosphere, is evident. If air absorbed the 
heat of the sun it could not reach the earth, but would produce a 
temperature in the upper part of the atmosphere, that might precipi- 
tate showers of rain little short of boiling heat, and cause tempests of 
the most violent character, owing to the great extremes of tempe- 
rature to which it would be liable, for under such circumstances the 
temperature of all bodies must be as the quantity of heat they in- 
tercept. 

In all methods of warming rooms by heated air, as by passing it 
through hot pipes, or by means of cylinders con cails of pipe, 
heated by the circulation of hot water, the mode of diffusing heat is 
the same. The air is made hot and poured into the rooms in a con- 
tinued stream, supplying heat and ventilation. The important dif- 
ference between this and radiation is, that the air is first made hot 
and gradually communicates its heat to some parts of the room. 
Air so circumstanced, must be hotter than any object to which it im- 
parts heat, while the reverse is the case where radiation is employed. 
As heated air is lighter than cold, it is quite evident it will chiefly 
oceupy the upper part of rooms so heated, especially when it is dif- 
fused from one aperture, and that at some distance from the floor. 
By testing with a thermometer, it is found that rovms heated by hot 
air are increased in temperature about two degrees per foot from the 
floor upwards, so that a person of ordinary dimensious might be said 
to have his head ina summer and his fect in au autumn tempera- 
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ture; a condition which justly and generally considered the reverse is 
of what it should be. 

But by far the most important and injurions are the effects which 
heat produces on the air with respect to the quantity of aqueous 
vapour which it contains, for on this depends its power to absorb more, 
or to precipitate that which it holds. According to Dr. Dalton, the 
amount of aqueous vapour which the atmosphere can contain at any 
given temperature in a state of invisible steam or vapour, is a fixed 
and definite quantity for that particular temperature. If that tempe- 
rature be lowered, the point of saturation is also reduced, and the 
particles of vapour losing a portion of their repulsive power, coalesce 
and form sensible humidity or dew. If, on the contrary, the tempe- 
rature of air be raised above any given point of saturation, the con- 
stituted tendency of water to become vapour is permitted to take 
effect, with an energy proportional to the increase of heat; hence the 
dessication of all surfaces exposed to its influence proceeds at a rapid 
rate, when they are immersed in air raised much above the tempera- 
ture of the atmosphere. At all times and places the atmosphere is 
generally at or near the point of saturation with aqueous vapour. 
Taking two rather extreme cases, Glasgow in Scotland with a hnmid 
state of air, and Funcbal in the island of Madeira, the mean tempe- 
rature of which are 47° 75' and 66° 3’, the mean dew points are 45? 
and 61°, indicating forces of elastic vapour of 0:3 and 0:538 inches of 
mercury, all respectively. We thus see in a moist and also in a dry 
climate of great salubrity the near approach of the air to saturation 
with aqueous vapour, so that its general tendency to absorb water is 
not great. 

It will probably be thought by some, that the general state of the 
atmosphere in the consideration of this subject, is inapplicable; but 
it should be recollected that the same wisdom which contrived the 
organization of all living beings made also a state of atmosphere 
adapted to tliat organization. 

Now, suppose air in the cold of winter at a temperature of 20^ 
raised to that of 70°, by passing over coils of heated iron, or in any 
other way, it mnst absorb with avidity, every particle of moisture 
thinly spread over large surfaces. Having just been transferred from 
an atmospliere of 20°, it could not be much more than saturated for 
that temperature; and consequently the heat has produced a condi- 
tion of air which is nowhere to be found in nature, unless, indeed, we 
except the sirocco of the arid sands in Western Africa. 

Persons who pass large portions of their time in apartments heated 
and ventilated in this way, feel extreme dryness of the skin, fulness 
and throbbing about the head, soreness of the eyes, a dry and kind of 
asthmatic condition of the mucous surfaces, general excitement, and 
in some degree prastration of strength. 

Medical men have frequently employed hot air baths for their sti- 
mulating effects; but that which generally exercises a beneficial power 
in extraordinary states, as in disease, must surely have a deleterious in- 
fluence when permanently in operation, even in a less degree than that 
commonly employed for medical purposes, and especially in states of 
bad health of an opposite character to those for which it is employed 
as a remedial agent, as for instance, when any tendency to apoplexy 
exists. 

It has been proposed to remedy the dry state of hot air, by evapo- 
rating water, conveying steam with the heated air, &c.; but all such 
means are too complicated for the intended purpose, and incapable of 
adaptation to the circumstances of the case. For during the time 
when the apparatus is not in use, if the air had been near a state of 
saturation with aqueous vapour during the day, a large precipitation 
of dew would take place on cooling, and also during the day, owing 
to considerable changes of temperature. From these facts and cir- 
cumstances it is evident that an ordinary fire fulfils all the principal 
objects of warming and ventilation, better than any of the unnatural 
modes which science, ingenuity, necessity, or desire for novelty has 
yet given birth to. 

W. G. 


THE FORMS OF SHIPS. 


Tug great importance of naval architecture induces us to return to 
the report of experiments conducted by a committee of the British 
Association for the Advancement of Science, which was read at their 
last meeting at Cork. The account copied into the last number of our 
Journal, from the Atheneum, was chiefly limited to the notice of the 
experiments themselves, and merely adverted casuallv to the deduc- 
tions founded upon them, without describing the form of least resist- 
ance which the committee recommend as the result of their five years' 
labours. We have since been supplied with a further account of Mr. 
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Scott Russell's exposition, and as the experiments have been more 
numerous, and have been conducted on a larger scale than any pre- 
viously made on the subject, we think it desirable, in the absence of 
the voluminous report of the committee and drawings, which may not 
be published for years, to state at least some of the results of these 
long-continued and costlv experiments. 

In Mr. Scott Russell's exposition of the labours of himself and Pro- 
fessor Robison, after mentioning minutely tlie mode in which they had 
conducted their experiments, and their results, he proceeded to de- 
scribe the form of construction which they had determined to be the 
best, not only as offering the least resistance to motion through smooth 
water, but aiso as best adapted for rongh seas. It is to be regretted, 
however, that in this, the most important part of his exposition, Mr. 
Russell was less explicit and not so minute as in describing the pre- 
liminary experiments. He stated facts, but did not explain the prin- 
ciples by which they were regulated, therefore it is difficult from one 
isolated form of construction, which was all he exhibited, to determine 
how far itis adapted to vessels of other sizes. He observed, that the 
great point which, io the first instance, was endeavoured to be gained 
was to get rid of the wave at the bow, which has the same effect in 
retarding a vessel as if it were immersed so much deeper in water. 
It was fonnd that this object might be attained by lengthening the 
ship, and that whenever speed was required, there must be an absolute 
length without regard to breadth. 

Mr. Russell having stated that each velocity has a corresponding 
form and dimension peculiar to that velocity, he exhibited the form of 
the light-water line of a steam-vessel intended to be propelled with a 
velocity of 17 miles an hour, and explained tlie mode of constructing 
it Suppose the breadth, C D, of the vessel to 
be 25 feet, there must be set off forward from 
the greatest midship-section 120 feet, and for 
the after-part, S5 feet. To make room for the 
engines, there is no objection to putting in a 
piece iu the middle of the vessel, called the 
middle-body, of equal width to the greatest 
midship section. On half the breadth of thc 
vessel, fore and aft, describe the semicirclesC,D, 
E, G. Divide the fore part, o A, into a given 
number of equal parts, and divide the semicir- 
cles also into the same number of parts; inthe 
accompanying diagram, we have divided them 
into not more than four, for greater distinctness. 
Then draw lines parallel to the keel, A B, 
from the divisions o, o, o, of the semicircles to 
the corresponding divisions p, p, p, and 7, r, 7, 
of the keel, and the points where the lines 
intersect show the form of water-line required. 
The form thus attained, it will be observed, 
is very sharp both fore and aft, though the 
after part, or run, being shorter, is necessarily 
more full than the epbtrance of the vessel. 
This form is much opposed to the ordinary 
practice inasmuch as the line is hollowed 
out or partly concave, instead of being of the 
convex form, or full bow, which old ship- 
builders so much admire. 

Haviog thus described the form of the light- 
water line, Mr. Russell promised to give the 
view he entertained of the principle on which 
the superiority of its coostruction depended; 
in this particular, however, he failed to make 
himself very clearly understood. He first 
alluded to the notions entertained of the man- 
ner in which the water is displaced by the 
motion of a vessel. It is commonly supposed, 
by ship-builders, that the water passes round 
the vessel; some imagine that the Quid is rolled 
under it; whilst, according to the French phi- 
losophers, the impact of water obeys the same 
laws as the impact of solid bodies, and the 
water is reflected from the bow at an angle equal 
to the angle of incidence. From the latter as- 
sumption they deduced that a round full bow is 
best adapted to meet with least resistance. It 
had been proved, however, in the course of 
these experiments, that the particles of water 
displaced by the bow of a vessel move into new 
places, that peculiar motions are given to them, 
and that they never return to their former 
positions. The motion of displacement, also, 
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was found to be not confined to the vicinity of the vessel, bnt to have 
an extensive effect in a region anterior to tlie bow, and extending to a 
considerable distance on each side; and some time before the bow 
approaches a particle of water, the fluid has commenced moving. 
Viewing the sea as composed of innumerable vertical columns of water, 
the effect of the approach of a vessel is to produce greater pressure 
on one side of such columns than on the other, and water being, prac- 
tically speaking, incompressible, the particles pressed agaiust can 
move only in a vertical direction, and thus a heaping up of fluid is 
produced before the bow of the vessel, sometimes ranging as far as 
half its length. The next object the committee had in view was to 
examine the direction of the motion of the particles of water displaced 
by a vessel, It was found that when the form was that of least re- 
sistance, the motions of the particles of water were in semicircles; 
and that they deviated from that curve when tlie form departed from 
that of least resistance. It was also determined, that the replacement 
of the water as a vessel moves forward, takes place entirely from 
below. The result, therefore, to be attained, as appeared from these 
experiments, was to ascertain the form of the solid of least resistance, 
which would communicate these motions to the particles of water. In 
experiments on the forms of waves, conducted also at the expense of 
the British Association, it had been ascertained that the motion of 
water itself is that which the committee had endeavoured to give to 
the water when ships passthrough it. Thos it happened, that the 
form best adapted for least resistance in simooth water, being itself 
the form of the waves of the sea, the vessel of that shape moved 
through the sea with the least motion and the least resistance. The 
consequence was, that in the course of these experiments it was found 
that a vessel built in the form of least resistance in smooth water, 
iustead of being, as was formerly snpposed, likely to be wet and 
uneasy in a rough sea, in fact passed throngh the waves without doing 
more than modifying their motion, and that in proportion as ships 
approached to the form of least resistance, they were dry, easy, and 
good steering boats. The concluding experiments were made on 
ships of 2000 tons, differently formed, and the same law which was 
found to prevail in smaller vessels was also followed in the large ships 
and in the roughest seas. 

We have endeavoured, on the foregoing report, to give as intelli- 
gible an account of the deductions from the experiments on the form 
of ships as conld be collected from Mr. Russeli’s exposition. It is 
evident, however, that there are many points of importance not suffi- 
ciently elucidated ; and though the principle on which the advantages 
claimed for the wave form is attempted to be established as regards 
easiness of motion in a rough sea, the reason why that form is the one 
of least resistance in smooth water, is by no means clear. 

It is a very difficult, and perhaps an impossible task to extract the 
pith from a volumiuous mass of papers, calculations and drawings 
adapted to differing circumstances, so as to present, io a comparatively 
small compass, a satisfactory view of the whole ; nevertheless, we wish 
to arrive at some fixed laws, and the principles on which they are 
founded. It appears that in ail the experiments tbe object aimed at 
was to ascertain the form of least resistance in cutting through the 
water, and that no attention was bestowed on the form best adapted 
to cause the vessel to glide over the liead-wave. The experiments, 
however, which were made a few years since on the Scotch canals 
with passenger boats, in which we believe Mr. Russell himself took 
part, show tliat the head-wave may be prevented by the boat being 
raised in the water by the oblique impact of its bow with the fluid. 


BRITISH MUSEUM. 


SIR—lf but small, it is some satisfaction to find that within the few 
last weeks, the subject of tlie British Museum has made a little stir; 
and whatever journals have touched upon it at all, have been pretty 
unanimous as to two poiuts—first, that tle building—at least the fa- 
cade, ought to be made a noble piece of architecture ; secondly, that 
it would be futile to look for any such production from Sir Robert 
5mirke. 

Such, too, is the opinion which has been expressed by the Spectator, 
in an article headed “Completion of the British Museum," wherein 
are quoted, as from a correspondent, * some severe, yet deserved 
strictures on the architect,” in which the journalist himself appears 
fully to acquiesce. Yet after so far inculpating Sir Robert’s proles- 
sional character, and quoting a long list of his architectural failures, 
the Spectator is still of opinion that we ought now to abide by the 
horgain we made with him—or rather, which has been made with him 

Or us, 
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“ Any glaring defect," it says, “in the front, ought to be amended, 
as far as it may be, by Sir Robert Smirke; bnt we question if it 
wonld be right and just to take the work out of his hands, and intrust 
the completion to another architect, even if the Trustees of the 
Museum would do so—which is not very likely.” 

Certainly not; for the Trustees—who have shown themselves not fit 
to be at all trusted with their building, as far as architectural taste is 
concerned—appear to care nothing abont the matter. They are satis- 
fied themselves, and whether the public is or will be satisfied, is to 
them perfectly indifferent. 

The Spectator, too, thinks, that as things have already gone so far, 
we ought now to be reconciled to what can't be helped, stipnlating 
only that “ANY GLARING DEFECT SHOULD BE AMENDED!” Now, in 
the first place, Sir Robert Smirke is not at all the man to commit 
“ Glaring defects ;" much less is there any danger of his violating the 
decencies of common place, he knows what the mere good-breeding 
of his art requires, too well, to shock us by gross improprieties—he 
has “ larnt manners.” 

In the next place, it is truly astonishing to find a writer professing 
to be a critic in art, well content, if instead of a facade worthy to 
rank high as a finished work of art, we do but get one free from 
“glaring defects." 

But just now, I said that Sir Robert was not the man to commit 
glaring defects, yet must correct the observation, for one most glaring, 
pervading defect stamps all his buildings: they are all alike sullen 
aad soul-less—dull and unimaginative—the very best of them of that 
kind whose highest praise and damnation are condensed into the 
epithet “Respectable!” 

His designs are of a sort that do not admit of being corrected, 
otherwise than by being remodelled and recast, and having some spirit 
—some ideas, infused into them. 

The Spectator concludes with saving, “let us hope that the facade 
will be *respectable,'" and in this there may possibly be a sneer of 
contemptuous irony ; for hardly is it possible to conceive that any one 
should seriously mean to say we ought to consider ourselves well off 
if, instead of a magnificent edifice capable of challenging any other 
work of its kind in any part of Europe, we do but get what will barely 
pass muster as “ respectable." 

For Sir Robert Smirke himself I have no pity; he deserves none : 
he merits all the obloquy and ignominy he is about to draw down ou 
his devoted head. Fortune he lias made—fame he has missed; why 
then does he not now distinguish himself in the only way left for him. 
Let him act the Roman part—let him claim if not the applause of his 
country as an artist, its gratitude as a patriot willingly immolating 
himself for the public weal. Let him heroically resign the British 
Museum to some one worthier of the task, and then, be all his sins 
forgiven. 

C——s. 


OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE, 


By Henry FurroN, M.D. 
ING, 2b 


The Houses of Parliament, the Exchange, and the Conservative 
Club in St. James’s Street, are in progress; and tlie facade of the 
British Museum is spoken of. I trust Mr. Barry in the first will avoid 
an error in his otherwise much to be admired school of King Edward 
at Birmingham, and give us windows of a bolder and broader cha- 
racter. 

There are only three orders of columnar architecture worthy of 
imitation, viz., the Grecian Doric and Ionic, and the Corinthian. 1 
most sincerely wish: that the knowledge of all others was lost. 
The indignation of a man of taste should boil, at seeing the orna- 
ments and emblems of these beautiful orders prostituted, by being 
coupled with the vile trash which is given to the public as their imi- 
tations: the triglyph indicates symmetry and stability in the Dorie 
compositions of tbe Greeks; but in the lower order of the Exchange, 
weakness and an overburdened architrave. Could not Mr. Tite re- 
move this index of overweight aud undue proportion, and call his 
order Tuscan, a name more to be honoured than any other form of de- 
based Doric. 

At least the Conservative Club in St. James's Street aims at having 
one advantage over the Reform in Pall Mall, namely, the representa- 
tion of a collection of the boxes used by Her Majesty’s ministers, (for 
such is the shape of the quoins,) intending by this, perhaps, to show 
the determination of the Conservatives to retain their places: if sucli 
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be not the indieation, we must seek the reason, for the rustic work, in 
a similarity of taste with New Zealanders and other polite nations of 
the Pacific, who tattoo their faces, and consider scars and scratches as 
so many lines of beauty; for my part, as I prefer the face human 
without the sears, however geometrieal, so do 1 the face mural, 
without the rustic lines and gashes. A writer in this Journa/, with 
mneh wit and truth says, that lawyers and arehiteets are the only men 
who are the slaves of preeedent. J wish that some high authority, in 
addition to experience, eould be brought forward to show that as the 
savages in vain attempt to hide the nakedness of their bodies by 
tatooiug, so do some architects, by treating their buildings in the same 
way, in vain attempt to bide the nakeduess and meauness of their 
designs. 

Much dissatisfaetion has very reasonably been expressed at the 
seereey observed with regard to the expected facade of the Museum. 
Sir Robert Smirke, no doubt, says, ** From the character of my other 
works, yon may safely rely on the fitness of the fortheoming facade." 
The delineatur of Magna Grecia said the same thing under similar 
eireumstances with respeet to the National Gallery: for my part, my 
faith in Sir Robert is not so strong; the onlv work we have of his (T 
believe) in Ireland, is the Wellington testimonial, and a deeided 
failure itis. Of all the works of a monumental charaeter whieh the 
aneients have bequeathed to us in possession, the pyramids are the 
least, and the obelisks the most pleasing: the Wellington testimonial 
partakes of the charaeter of both, but approaches more nearly to the 
deformity of the first, than the beauty of proportion to be observed 
in the latter; the height of the shaft is only about 54 diameters, 
instead of being 9 or 10 as in the obelisks. 

Without being possessed of any private information on the subject, 
we ean easily say what the facade will be—a portico of six columns, 
with plenty of triglyphs on the frieze, in compliment to the Lapithe 
and Centaurs of the Elgin marbles, and to show the possibility of 
having an architrave which shall appear to be overburthened and yet 
not give way; to borrow a phrase used in the description of civic 
feasts, like the tables loaded with viands it sl ali appear to groan! 
Then we shall have a pseudo portico at each flank by way of wings, 
with sham pediments also, stolen from the gable end of some Greek 
temple, not to surmount another gable, but a long colonnade like the 
river front of Somerset House, requiring three, and spaces between. 
On these misplaced pediments we shall have various apothecary- 
looking works, copied either froin those ef Somerset House or from 
the antique models to be fonnd in the Museum. These three porticos 
will be advanced a little in front, for the purpose of showing that they 
do not belong of necessity to the building, but on the contrary, may 
safely be removed fur any other purpuse s: opus sit. No, Sir Robert 
avoid these peculiarities, and give us a front something like that of 
the Berlin Museum; and do not be afraid of the spectator’s eye re- 
quiring to be relieved by broken lines and eornices, nor seek to give 
your design a military eliaraeter, by the introduction of cocked-hat 
pediments over your doors and windows. 

I formerly made same observations on these ornaments, (?) to which 
a critic under the signature of G. W. R., in the fifth volume of this 
Journal, page 128, says iu their defence that, if these gable tops be 
absurd in Palladian architecture, shall we not be obliged to condemn 
quite as mueh the beautiful pedimented canopies over the windows of 
York eathedral. This does not appear to be a sequifer any more than 
that it should be argued that beeause pointed arches, flying buttresses, 
pinnacles and finials are introduced into sueh edifices, with complete 
suceess, it would be advantageous to mix them up in a Grecian com- 
position. But although G. W. R. truly says I was unable to discuver 
the use of these window tops, yet he might have observed that, with 
great disinterestedness, I gave Palladio all the merit of the discovery, 
and that I merely suggested that one figure would answer as well as 
Palladio’s two. Il any architect who admires these window pediments 
so muelh, would have the kindness to exhibit himself undressed, and 
Baechus like, astride one of those at the Reform Club House during 
certain hours of the day, admiring spectators might at a glance decide 
on the advantage of my suggestions, as compared with the praetice 
of Palladio, the effect of whose plan might be shown by two other 
architeets on an adjoining window. * 

] have to complain that the same critic misrepresents me, (and 
crities do some times misrepresent,) by making it appear that I de- 
rived the pointed style directly from the Roman. Now I asserted no 
sueh thing, but referred to the ruius at Spalatro for the origin of the 
semi-cireular arch on slender columns, supported by consols, (see 
Vol. V., page 79 of this Journal ;) and as it is generally admitted tbat 
the pointed areh was formed, and in point of faet can be formed, by 
the interlacing of the semicircular arch, it is not going too far to say 


2 See Palladio's works, book 11, chap. 3rd, plates iv, vi, aud xviii, 
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that even the beautiful pointed style may owe its origin indirectly 
to the debased Dioelesian, 

I cannot see the force of G. W. R.’s objection to my sayiog that the 
graduated basement of a Doric temple might be considered as the 
base of the columns: the observations made by me on that head were 
with reference to a portico, which has no basement raised above the 
level of the street, (see page 80.) But if G. W. R. had read the 
paragraph preceding the one he censures, he would not have raised 
an objection. 

To return to the Museum —if pure Greeian architecture must abide 
its time, and that we are not yet fit to appreciate its merits, let Sir 
R. Smirke consult the magnificent works on Egyptian antiquities, 
published by the Imperial Government of Franee, and give us au 
Egvptian front. No building ever was, or perhaps ever will be, 
ereeted in London, more suitable for that style than the Museum. 
But I speak of the court yard as it was when [ last saw it three years 
ago. 

In College Green, one of the best situations in Dublin, there is in 
course of erection a gin palaee—I beg pardon, it is intended for a 
bank, but the fitness of tlie thing might well excuse the mistake, and 
iudeed it is quite impossible tu lock at it without being struck with 
the resemblance. I had intended to give a drawing of it, but as there 
is no lack of palaces in London, it would be a waste of space iu this 
valuable Journal; besides, the building, a'though of eut stone, is of so 
slight a nature, that it does not appear iutended to remain very laug. 
The arehitect of it, (if sueh there be,) with a taste whieli does him 
credit, and witha spirit of chivalry worthy an arehiteet belonging to 
a free and enlightened people, viewing the over-burthened state of 
calumns in the hands of modern arehiteets, has iu the present in- 
stance relieved his from any such irksome tasks, and not obliged them 
to support anything, for the perpendicular line of the edifice falis 
behind them; to be sure there is a kind of eorniee on a level with the 
eommeneement of the first floor; but what of that, the whole is in “a 
free nnhoused condition: and by this expedient he has been enabled 
to make the columns more slender and graeeful than any example 
with which I am aequainted. And after all, the idea of making the 
edifice resemble a palace was not a bad one, for with little or no alter- 
ation, it ean at any time be turned into one, should it no longer be re- 
quired for a bank, or should its neighbours of Trinity College, the 
Bank of Ireland, or the Royal Irish Aeademy, require a gin palace in 
their vicinity, sic transi? gloria mundi, that is, “to what base uses may 
we return, IHoratio." 


THE PALACE OF WESTMINSTER. 


Sin—Reports both official and popular relative to the Palice of 
Westminster are all highly favoarable and satisfactory; still there is 
one point, and that of no small itaportauce, in regard to whieh nothing 
has yet transpired, nor have any questions been put. Far as the 
stiueture is now advanced in appearance, it is appearance chiefly — 
along the east side of the plan: considering, therefore, the immense 
mass of inner buildings and eourts there will be behind, and that all the 
present buildings on tlie west side will Lave to be cleared away, a 
very great length of time must elapse, before the entire pile ean be 
constructed in its main walls, roofs, &c. 

If 1 mistake not, the Peers’ House is to be finished within aboot 
two years from the present time; but surely that does not include de- 
coration, supposing that fresco-painting is to form any portion of it. 
And even then, the accommodation for public business, so far afforded, 
will be very limited and imperfeet, unless all the contiguous parts of 
the plan can be carried on at the same time. Should that not be pos- 
sible, no small inconvenience is likely to be felt, both by their Lord- 
ships, aud by the architect, who will have to exereise a good deal of 
management and contrivanee for whieh there would be no occasion, 
were none of that part of the building required to be taken possession 
of, until it was thoroughly completed. ! 

The question—when is, or when can, the work of embellisliment 
commence ? is perhaps one which no one can yet auswer; neither 
may any one be as yet prepared with a readier reply to that o[— 
H here is it to commence? As fresco-painting will at first be somewhat 
of an experiment among us, surely the artists will not be allowed to 
try their “’preptice hands" on any of the principal rooms intended to 
be so decorated. It is most probable, therefore, that they will begin 


* A similar sort of inconvenience is now experienced in the British 
Moseum, where temporary passages and partitions are obliged to be erected 
while the workmen are employed on those parts af the building which have 
to be added or adapted tu those already finished. 
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their operations iu the corridors; yet if they are to be carried on : silence, and reserve, as has all along been kept up in regard to the 


there to the extent now contemplated, it must be either very rapidly 
or very slowly: either the whole work mnst there be executed with 
all dispatch possible when once begun, so that it may be got out of 
haud ; or, it must proceed very gradually indeed, and perhaps only at 
intervals during a long series of years. 

Our artists, 1 conceive, are likely to have ample time to prepare 
themselves for study, ere their services will be required tor the Palace 
at Westminster, which may not be till some of them are grown grey- 
haired. As a last question—one which deserves to be well considered, 
will it be possible to grant the public that free access to the interior 
of the building, which it now seems to be taken for granted will be 
the case? The very plan shows that it is not at all adapted for the 
purpose of a public gallery of art, and that to convert it to sucli would 
be incompatible with the more important purpose for which the 
building is destined. 

I remain, 
Your obedient servant, 
Als 185 


THE BRITISH MUSEUM. 
(Waith Plan of Facade. ) 


WHETHER or no auy positive beneficial result ensne from public at- 
tention being kept alive as to the British Museum, the subject is one 
that is very far from being yet exhausted, and whieh onght not yet to 
be dropped. In fact, with the publie generally it is but jnst begin- 
ning to make any sort of stir, and interest—at least curiosity, has been 
so far excited, that several inquiries have been made as to the possi- 
hility of obtaining a sight of the model which is deposited some- 
where in the building itself. It was not very long ago rumoured that 
it was open to public inspection tliere, vet this turns out not to be the 
ease, applicants being inlermed that the model cannot be seen without 
an express order from the architect himself: which is tantamount to 
a civil sort of peremptory refusal, since it compels individuals to 
solicit as a particular favour and indulgence what ought to be matter 
of public right, for if there be no general claim of that kind, the ap- 
plying for the favonr is no more than what might be done with equal 
propriety in any other case. 

We were told that we might write to Sir Robert Smirke, but we 
were not at the same time assured that such application would be at- 
tended to; so thinking that it might after all, be very much like sum- 
moning spirits from the vasty deep, we declined making the attempt, 
as, we suppose, most others have done. The precaution adopted, is 
in itself a very politic one, for while it makes a show of a little libe- 
rality, aud renders it impossible to say ia strictness of truth, that the 
model is not allowed to be seen by any one, it effectnally excludes 
those who are the likeliest to be able to judge of the design, and to 
express their opinion of it. It requires some sort of assurance to ask 
a man as a favour to be permitted to inspect a production of his, that 
yon want to see for the express purpose of telling the pnblic your 
opinion of it—be it ever so unfavourable. Accepted as the boon of 
courtesy, the permission itself becomes a bribe to criticism—a_pad- 
lock upon its tongue: at any rate one does not feel at liberty to ex- 
press one’s opinion altogether so freely and independently as if he had 
paid his admission shilling at the door, or as where gratuitous adinis- 
sion is universal. 

That the refusal of this last should still be persisted in 1s strange, 
yet by no means inexplicable, on the contrary, it suggests at once to 
the dullest apprehension, both of what kind, and how powerful the 
motives are which prevent compliance with what is but a reasonable 
demand on the part of the public;—more especially as it is impossible 
to allege in this case the slightest difliculty or inconvenience in 
granting facility of access, nothing in the world being easier than to 
remove the model from its * prison room,” and place it in the hall of 
the Museum. In general, architects and artists rather rejoice than 
otherwise, when they find the public take particular interest in, and 
make inquiries as to the progress of the works they are employed 
upon, So far is it from being usual to show such excess of caution, 


British Museum, that it is quite common for architects themselves to 
exhibit by publishing or allowing to be published, designs or views of 
buildings, while in progress, or perhaps only just begun. We could 
quote numerous instances of this: two may suffice—and those can he 
verified by our own readers, for we were enabled to give designs aud 
descriptions of the Reform Club-house, long before that strueture was 
completed, and have in our last mmber laid before them an elevation 
of St. George's Hall, Liverpool, nor has its author had any cause to re- 
pent of the publicity which his design had previously obtained. Why 
then, should so much inystery be made of the design for the façade 
of the Museum? as if the public had positively no right to feel any 
curiosity about it, to take any interest init, or make it in anv way, 
any concern of theirs. Such extraordinary reserve shown iu this in- 
stance by the architect, may pass with some for modesty—for the 
natural bashfulness, not of sixteen, but sixty. Far more likely does it 
proceed from pride, or likelier still from the conscious foreboding 
that to exhibit his model to publie scrutiny wonld be to sign its death 
warrant. 

Notwithstanding, however, the most jealous precautions, something 
has transpired, and enough to lift up a good part of the veil hanging 
over the front of the British Maseum, for knowing its plan, we can 
give a very tolerable guess at its elevation, and might even undertake 
to draw it ont, and exhibit it as the architect’s own; for such is his 
mannerism—so unvaried and stereotype, so bare and poor are alt his 
vertical plans, that they may be dispensed with, and we may pretty 
confidently rely on such particulars as can be gathered from a ground 
plan alone, knowing that of ornamental design and decoration, there 
will be nothing except what arises from tle order itself, or rather 
from the columns, all the rest being bald and naked. Such being the 
case, there is, after all, very little necessity for demanding to see the 
design, siuce we may fairly be said to have been made fully acquainted 
with it already, the plan being published in a parliamentary report, 
so long back as five years ago; nor is itat all likely to have since 
undergone any alteration—auy correction or modification, for Sir Robert 
is not given to vacillation; he knows his own mind—abides by his 
first idea, instead of foolishly endeavouring to improve upon—per- 
fection. 

At all events, nothing has been said as to another design having 
been since substituted, as would undoubtedly have been done, were 
such really the case, in order to disabuse the public of a very great 
mistake. We may, accordingly, with that design or plan before us, 
and here exhibiting a reduced copy of it to our readers, which will 
enable them to follow us in our remarks, and spare ourselves a great 
deal of tedious explanation— proceed to criticize it. 

It will at the first glance be seen that there will be a considerable 
degree of effect —and that of a kind we are unaccustomed to, pro- 
duced by continnous columniation, breaking round the outline of the 
plan, and thereby displaying lines of columns at right angles to each 
other, consequently varied in their perspective appearance, and in 
regard to light and shade. We freely admit that so far we shall 
liave something classical, even striking in eharacter. Strange, indeed, 
would it be, if forty-two fluted Ionic columns, ranged continuously, but 
on differeut lines, did not produce a certain sort of grandeur; and we 
may venture to say that the jirst-sight coup d'œil cannot very well fail 
of being impressive. So far, therefore, all very well; yet in such a 
case, surely so far is very far indeed from being far enough, since it will 
be by no means sufficient if the facade be calculated merely to cap- 
tivate the eye, on a first and cursory inspection of it: on the 
contrary, all the more likely is it, in consequence of the pretension 
and promise so made, to cause disappointment and dissatisfaction, 
after the feeling of mere curiosity has been gratified, and it is then 
discovered to be one of those things which have the peculiar merit 
of “looking best at a distance,” a merit, by the bye, which is more 
common than we could wish to find it. It is neither every building, 
nor every person, that improves upon further acquaintance: of both 
there are not a few to whom we may apply the line of the epigram— 


** He less had liked you had he seen you twice.” 
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So, too, in the case of the facade of the Museum, it proves on exa- ! the eolonnades of the Museum will be almost exactly such composi- 


mination to be very far from fulfilling the promise made to the 
eye at first sight: the circumstance of there being windows at all 
must prove, if not fatal, a very serions drawback, where the most 
starched classicality is affected as far as the mere order is concerned. 
Such apertures must inevitably destroy one essential characteristic of 
a Grecian eolonnade—breadth and repose. Hardly any skill ean re- 
concile together the style represeoted by the columns, and that by the 
windowed wall behind them: at any rate purity of style is forfeited, 
and a mixed one substituted for the original, therefore it becomes in- 
dispensable to render that mized a compound one, wherein the respec- 
tive conflicting elements shall be brought into harmony—the whole into 
keeping. Having passed the Rubicon it is of no use to halt, for then to 
stand still is to have done nothing; so when an architect has not seru pled 
to violate the simplicity of Grecian architecture, by introducing win- 
dows, lie must either convert them into features of positive beauty in 
themselves, or leave them to be reprobated as solecisms and blemishes. 
No excuse will it be for him to say that he has no sufficient autbori- 
ties to guide him fur windows of rich and ornate character in the 
Grecian style ; sinee neither has he any authority for introducing win- 
dows at all, and if he ean break through authority as to the one, he 
surely need not scruple to do so as to the otlier—especially when by so 
doing he would have an opportunity of showing his taste and inven- 
tion, and convincing us that his study of antique design had furnished 
him witb resources not at every one's command. 

We admit that we are here setting up a high standard of taste, 
and exact much more than is generally to be looked for; yet not at all 
more than the oecasion both demands and admits of. Surely it is not 
at all unreasonable to expect that a Museum—a National Musenm— 
one perhaps the first in the world in regard to the treasures it con- 
tains—should be also a splendid and perfect work of art, as a piece 
of architeeture. Are we to be content with merely having something 
tolerable—decent—respectable—passably good, and so forth? That 
humble degree of merit could be obtained much more cheaply— 
without such an array of columns, without so much pretension, the 
effect might perhaps be all tlie more tolerable in consequence. We | 
have had quite enow samples of fe/erable Grecian architecture be- 
fore ; and now, we fear are about to have one again, where it, to be no 
more than tolerable, will be actually insufferable and disgraceful. 

That the plan will be exactly followed in regard to there being 
windows within the eolonnades and portico, is now but too evident, 
for the main walls of the building forming the west pavilion or wing 
of the facade, are now raised—that is, in rough brickwork, to be 
afterwards faced with stone, just as an old building might be refronted 
with new material; and from them we perceive that there will be a 
single range of windows, on abont the same level as in the quadrangle 


or inner court; and they will, no doubt, be nearly of the same clia- 
racter, with no more dressing than will just be sufficient to prevent 
our saying that they have absolutely none. In this respect, therefore, 


tions as is that which forms the eentre of the Custom House, with all 
the less excuse, because if Sir Robert could not foresee the cifect 
before, that experiment ought to have convinced him that it would 
not do to be repeated in the Museum, more especially as the public 
will naturally look for greater refinement of taste and display of ima- 
gination than in a Custom House or a Post Office—even fur some evi- 
dence of poetic inspiration; but we suspect that the architect of tle 
Museum is better acquainted with per-centage than with the muses. 

Were the number of the windows in the facade reduced to half, 
—the plan should have been so contrived that there should have been 
no neeessity for any—eorresponding with the alternate intercolumms ; 
there would have been some degree of breadth and repose, whereas 
now they will cut up the background, and what is more, they will not 
correspond with the intervals between the columns, at least not on the 
sides or returns facing east and west, for there, instead of falling ex- 
actly in the axes of the iatercolumos, there will be—according to the 
official plan, at least—no regularity in that respect, for in some in- 
stances the windows will be partially, and in two others, exactly be- 
hind columns! besides which, there will be some windows thrust 
quite into the inner angles of the plan. How such a very strange 
disregard to the most ordinary rules of symmetry should have arisen, 
it is easy enough to perceive, it being evident enough that being 
unable to hit upon any mode of keeping up symmetry of arrange- 
ment in his windows, both internally and externally, the architect has 
sacrificed exterior to interior appearance, thereby incurring, we think, 
the far greater evil of the two, since defects of that kind, if to be 
tolerated at all, might more easily be excused in such rooms as come 
into this part of the pian, since they will not be seen by the public, 
the former being for manuscripts, the others for the Trustees, than in 
the “ grand and vlassic" facade, where such blemishes are likely 
to be noted bv every onc as most strange and sad architectural 
bungling. Surely Sir Robert Smirke could never have given a second 
thought to his own plao, or even he must have detected such very 
palpable *school-boy" mistakes. Or are we to suppose that detect- 
ing, he could not remove them? 

Come we now to the central portico: here an advanced line of 
columns added to the general colonnade forms an octastyle which 
will, doubtless be crowned by a pediment; thus, besides some variety 
being imparted to the elevation, there will be sume richness and a 
more than ordinary degree of perspective intricacy will attend the 
inner range of columns seen behind tbose in front, of which disposi- 
tion of them we lave as yet no example in any of our London por- 
ticos. Still it may be questioned if such arrangement of the columns 
is the very best suited for the occasion, because there is hardly sntli- 
cient space for so many columns in that direction within the portico, 
the latter being rendered thereby nearly as shallow as far as actual 
serviceableness is concerned, as the other culomades. There will he 
no amplitude of space any where, the entire plan of the portico being 
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subdivided into so many lesser squares of uniform size; whereas, had 
the hinder part of the portico been made to recede within the build- 
ing—either wholly or to the extent of the three or the five centre inter- 
columns—then the effect of passing through two outer rows of columns 
would have been more striking ;—there would have been sufficient 
space within, and also far greater variety in the general composition. 
Asitis, we suspect that, however good it may be in itself, such dis- 
play of columniation will be upon the whole rather prejudicial than 
otherwise, inasmneh as all the rest is likely to fall very short of the ar- 
chitectnral pretension made in regard to columns. The omission of the 
four centre columns of the second range might therefore be rather an 
improvement than the contrary, for at any rate then some space 
would be gained—perhaps some monotony also avoided, while the two 
remaining colunms would give all the greater expression of solidity 
to the angles where the octastyle advances before the other colon- 
nades, 

Should there be nothing else that will contrast strangely with the 
columnar pomp here affected, one thing there will be which cannot 
fail materially to impair whatever dignity is thereby aimed at. The 
door, it will be observed, is placed between two engaged columns 
at the same distance from each other as the rest, and must therefore 
be of exceedingly insignificant size in proportion to the scale of the 
order, the width of the opening not much if at all exceeding the di- 
ameter of one of the columns; low it must also be in the same de- 
gree, and will, besides, look quite squeezed in between the columus : 
truly a most splendid and august portal for that of a national mu- 
seum!? With such a door, and with windows also, the general cha- 
racter of the design will be any thing but elassical or imposing, in 
spite of the show made by columns. Columns, however, constitute 
the alpha and omega of Sir Robert Smirke’s architectural ideas, and 
capability of desigu—we had nearly made a mistake and said, his 
powers of invention, but invention he neither has nor pretends to 
have. Whether he intends on this occasion to stretch a point, and 
give ns—not any thing new, but some variation of his usual Ionic, 
some richer example of that style in regard to the capitals, and some- 
thing less mean and dowdyish than his entablatures hitherto have 
been, we know not; yet unless such be the case, even his colonnades— 
letting alone all the rest—will form but a very sorry “set out.” 

It is possible that, having only the plan to go by, we may have mis- 
conceived some matters, and may in consequence have expressed onr- 
selves more unfavourably than we might have done could we have in- 
spected the model. If ?ha! would at all refute the injurious surmises 
now spreading abroad, the withbolding it from the public is no less 
foolish than it is, at the best, ungracions, However, the public voice 
may even yet prove too strong for Sir Robert Smirke and his sup- 
porters—and his admirers, too, if he really has any now, which we 
very much question. 

Lengthy—some may say tedious—as our remarks have been, we 
could very easily have extended them, because we have only animad- 
verted upon it as it is, without pointing out what might have been 
introduced into it. Still one circumstance remains to be noticed, 
more especially as it does not show itself in the wood-cut plan; which 
is, that in addition to the main building, there will be two subordinate 
wings or ranges of building for the official residences; and these 
cannot fail greatly to interfere with the general effect—to detract 
from and neutralize the display made by the facade itself, unless 
they were to be altogether shut ont from view by screen walls, 
adorned architecturally—perhaps, with Doric colonnades, thereby 
continuing such porticos along the sides or ends of the front court, 
aud yet with some variation of character. 


1 So tar from showing any improvement in respect both to the entrance 
itself, and to commodiousness af space, the portico of the Muscum threatens 
to be considerably inferior to that of the Post Office, and hardly better than 
that of the College of Physicians. 
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A CONTOUR—GRAPHIMETER. 


Sin—In the accounts published in your valuable journal of the 
meetiug of the British Association at Cork, I observed a statement 
respecting the progress made in the contouring of maps by Captain 
Larcom. 1 have addressed myself to you in order to give publicity 
to my claims for the application of a method of contours in delineating 
another kind of object. It was some years ago my attention was 
directed to the subject, and since then I have fallen, I think, on the 
rationale of the correspondence between the representation of an 
object by contours, and the drawing of tbe same in the ordinary way. 
In all drawings, the outline beiug of course first made ont, we next 
proceed to give the appearances of solidity, or roundness, or flatuess, 
to the figure. Now this may be done in two ways very different froin 
each other, one by means of shadow and shading laid on smoothly, 
aud of various depths in the proper places, but another by employing 
lines only of a form suited to the shape of the model. We find the 
latter method employed in academical drawings and line engravings, 
where round limbs are faithfully imitated with circular sweeps of the 
chalk or graver, and objects bounded by plane faces, as walls, &c., are 
lined and parallel; and whilst other lines are generally necessary over 
these to shadow the parts, still they also partake of the form of the 
surface, and this I conceive mainly concurs in assisting the spectator 
to form a judgment of the shape of the object the artist intends to 
portray. 

It is easy then to see that a good drawing may be made without 
shading, and consisting only of lines, properly shaped of course, and 
more or less close according to the varying inclination of the surface. 
Any one who examines a clever pencil drawing will see ample illus- 
tratioa of this in many parts of it. But the best proof in favour of 
this method is the well-known medallion printing, where the drawing 
is so true ta nature that the surface of the figure appears to rise above 
the ground. Now the machine used in this beautiful art is liable to 
create considerable distortion, and cannot be used if a bust or solid 
object is made the subject of trial. In 1839, while on service at 
Malta, I constructed a new machine acting on a modified principle, by 
the use of which all distortion was avoided, and I proved its efficiency 
satisfactorily to myself by copying some small casts. I had long felt 
the want of some such instrument, for 1 had had repeated oppor- 
tunities of collecting casts both of remarkable living individuals and 
other subjects; but the limited space allowed to an officer on board a 
man-of-war precluded any attempt to form a collection of them, and 
therefore a machine to copy and measure these in every dimension, 
back as well as front, was a great desideratum, inasmuch as it flat- 
tened, as it were, solid objects, and enabled them to be so packed 
that a hundred casts might be put into a portfolio. Now the machine 
to which Lallude is contrived to give all the outlines of successive 
planes of parallel section, or contours as they have been aptly called ; 
and here I beg to remark the coincidence between the contours of 
Captain Larcom and my section drawings, not that Captain L. may 
well deserve all dne praise for his important applications of the prin- 
ciple, but that it may not be forgotten that the same had been devised 
and put in practice by me in 1839. I have said that the machine 
measures as it draws—I mean that any measurement in any direction 
may be readily taken from the drawing. Now this is important to 
those who wish to copy subjects in illustration of national or indi- 
vidual peculiarities of countenance or form of skull in tribes of men 
or species of animals. It therefore commends itself strongly to those 
who cultivate physiognomy or phrenology in the practical way of 
comparative measurement. I proposed it once to an eminent phre- 
nologist, who stated that such an instrument was indeed very much 
wanted, but he thought the photogenic proccss would in time supply 
that want. From this opinion I have reason to diller, as I believe 
none but linear drawings will ever give the necessary basis of 
measurement. 

The anuexed engraviug is a representation of the instrument. 
ABC is the drawer or part moveable by the hand; it is so constructed 
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with regard to its flat foot or base, B C, that it keeps tlie point A 


always perpendicular to the plane D E of the drawing-board at the 
point B ; thus the line A B, in every position whatever of the sliding 


Fig. 1. 


drawer, AB C, keeps always parallel to itself; and, therefore, if a 
pencil is placed at B, whatever A traces at one end is drawn exactly 
at the other by that pencil. If A traces the contour AF, B draws the 
contour at BL. When it is requisite to draw another contour the 
drawing: board is screwed back the distance required by the adjusting 
screws HH, then the point A will trace another contour, A F, which 
of course is drawn at BL as before. In this way the whole solid, G, 
may be traced over. It is hardly necessary to notice that if a metal 
plate be substituted for the drawing paper, and a graver for the pen- 
vil, we may seeure an engraving plate, whence copies may be taken. 

By this apparatus profiles of the countenance, of architectural 
mouldings, and models of maps, may be taken without the use of the 
screw ; aud if constructed on a large scale, the lines of a boat, &c., 
may be taken with ease and expedition. 

If it be desirable to make a drawing having the effect of a picture, 
the contours should be drawn elose and blunt; but if a measurement 
drawing, they must be wider apart and sharp, so as to produce no 
confusion when the back parts are traeed over. 

Fig. 2 represents a plan of a piece of land with three hills laid 
down in contours from a model ; each contour is a representation of 
tlie surface at certain given perpendicular distances, say one inch of 
the model; then, by taking the outer contour as the base or datum, 
each contour within will represent so many inches perpendieular 
above the base ; it will thus be seen that tlie height of the three hills 
in the model by the amexed plan are respectively 6, 7, and 5 inches 
above the base. 

If it is requisite to find the distance on the surface between A and D, 
i. e. how far they are apart in the original model. From B or A, as is 
inost convenient, draw a perpendicular BC equal in height to all the 


sections between A and B, then will tbe line AC be the distance on 
the surface between A D. 


Suppose it be required to inake a section of a cast from P to Q, of | 
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whieh fig. 2 is a drawing, it will be first neeessary to draw perpen- 
dienlars from the several intersections of P Q witli the contours by 
means of parallel rulers, and then taking P’ Q' for P Q at a distance 


Fig. 2. 


from tlie drawing, to avoid confusion, draw parallel lines to it distant 
from each other the height of each seetion. Where the former inter- 
sect the latter, draw the outline P T RS Q, which will give the see- 
tion required. In the same manner a measure may be taken from the 
back to the front also, hecanse the machine can draw, if necessary, the 
contours at the back within the same space as those of the front, and 
thus a solid object is drawn back and front from one point of view, 
and measured in every possible direction. 


I have the honour to be, Sir, 
Your inost ohedient servant, 
SALTER Livesay, M.D, R.N. 


GYPSOGRAPHIC SKETCHES! FROM THE PRIORY CHURCII OF 
ST. BARTHOLOMEW, SMITILFIELD. 


With a Gypsographic Drawing, Plate XIV. 


AxoNG the great facilities which the metrapnlis affords for a school nf 
architecture, must not be omitted the many monuments of different styles 
which it possesses. With regard to the early periods of English architecture, 
many admirable specimens exist, which, although abounding in points of 
interest, are not adequately studied —in some cases, indeed, arc not adequately 
known. Many of these, from their recent restoration, have, it is true, at- 
tracted publie notice, but many others, of no less merit, remain in compara- 
tive obscurity or neglect. To enumerate ali the metropolitan works of the 
middle ages would be impossible, but to remind the student that they are 
not contemptible, we may call to his notiee Westminster Abbey and the 
Chapter House, Westminster Hall and St. Stephen's Chapel, St. Mary Overy's, 


* This method of Engraving (of which our present Journal contains several 
specimens, partieularly those in tliis article of the Priory Church of St. Bar- 
tholomew the Great,) is a recent invention whieh bids fair, if it continues to 
progress with as rapid strides as it recently has done, to effect a very con- 
siderable revolution iu the art of engraving, more especially in that depart- 
ment of the art termed wood engraving, or eugravings printed from the sur- 
face at the type press. Our readers are doubtless aware that in the latter 
process a drawing is made by the artist upon a piece of box wood in pencil, 
and that those portions of the waod or block uncovered by the drawing are 


PLATE XIV. 


Fig. 1.—View of Arches of the old Tower and Trausepts. Fig. 2.—Arch in spandre!, 


à , Um C v 
me: ERRATA) 
! M 


29 e ` 
T APIS PN 
ame 
Ed 1 S 


« je— - P 
AEn AGRUM. 
due 


quM AMI. 


=j 


rait 


Fig. 3.— Prior Rahere's Tomb. 
SKETCHES FROM THE PRIORY CHURCH OF ST. PARTHOLOMEW. 


Milner & Co.'s Gypsographic Engraving. 
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the Temple, hesides many others. Several of these present points of great 
interest, and we hope we shall he affording some gratification to our readers, 
by devoting a series of illustrated articles to the architectural antiquities of 
the metropolis and its vicinity. The subject we have seleeted for the present 
occasion is the church of St. Bartholomew the Great, in Smithfield. Smith- 
field is a place it might be thought but little attractive for the architectural 


carefully removed by the wood engraver, a process extremely expensive, 
tedious, and often unsuccessfnl in producing the effect intended by the de- 
signer, all which evils appear snecessfully removed by this new method. The 
finer descriptions of wood engravings are also at present extremely limited 
in size owing to the impossibility of obtaining the material box wood of a 
larger size than six or seven inehes square, but by the Gypsographie process 
there is no limit to size. 1t may by necessary to explain the term Gypso- 
graphy: it derives its name from Gypsum or Plaster of Paris, whieh forms 
the etehing ground used in this method. 

The extreme simplieity of this invention is not the only great advantage it 
offers to the artist, draughtsman, or engraver, and may be readily understood 
by the following description :— 

A plate of copper is thinly covered with a composition of which plaster of 
Paris forms the staple ingredient, and through which to the surface of the 
copper, the drawing or design is etched with an etching point; when the 
etching is completed the plate having the lines sunk iu or drawn through 
the composition forms a matrix or mould, the plate then 1s cast in type metal 
by the stereotyping process, and a perfect cast or block is taken reproducing 
an exact faesimile of the artist’s original design and which may he immedi- 
ately transferred to the hands ot the printer. 

Wood engravings have hitherto been the only description of illustration 
eapable of being conjointly used and printed with typc, the great cost both 
of cngraving and printing on steel or capper having been an insurmountable 
barrier to the general use of the latter in ilustrating works requiring pictorial 
additions, but now as the Gypsographic process combines with it all the ad- 
vantages of wood engravings both in printing and effect, as well as many of 
the peculiar advantages of steel and copper-plute engravings, we have bnt 
little doubt it will be generally and extensively used in the illustration of all 
descriptions of bookwork. Messrs. Milner & Co. the patentees of the process 
have several specimens exhibiting the avt applied in a variety of ways which 
they will be most happy to show to any person who may favour them with 
a visit at their office in Racquet Court, Fleet Street. 
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or antiquarian student, and yet to both itis of equal interest. Originally a 
large fen or waste, draining, probably, into the river Fleet, or some of the 
then pure streamlets of the city; it was, in the twelfth century, in a very 
neglected state, occupying a much larger district than now, and used as a 
market, the higher ground being the site of a gallows for thieves, and the 
seene of frequent executions. It seems to have been, at that time, the pro- 
perty of the crown, and, lying outside two of the city gates, it attracted the 
notice of the founder of more than one religious house as the convenient site 
of a large conventual establishment. The priory of St. Bartholomew was 
founded on the south, that of St. John of Jerusalem on the west, and that 
of the Chartreux on the north; and in their remains, and in the disposition 
of the modern buildings are to be found many interesting architectural relics, 
and very good studies of the arrangement of the ancient religious houses. 
Three establishments, St. Bartholomew’s and Cbrist’s Hospitals, and the 
Charter-house, keep up the hospitallary character. 

The convent of St. Bartholomew the Great was founded about 1113? by 
Prior Rahere, who begged the site of King llenry 1, for Black Canons of the 
order of St. Augustine; and upon the strength of a legend that it had been 
hallowed by King Edward the Confessor, obtained abundant alms from the 
Saxon people of London. Some, indeed, have supposed that the present 
edifice is founded on one of Saxon origin, as to which ov rceords exist, but 
it is not improbable that some Saxon chantry or hermitage might have 
existed here. It issuch a spot as the religious mendieants often chose; ont- 
side the city walls—elose to a main road, and on the scene of traflic and of 
death, it would be a tempting settlement. Indeed, it was by no means un- 
common for religious houses to be instituted on such foundations, and we 
may well suppose Rahere to have oceupied some deserted oratory or eell 
Be this as it may, the bulk of the existing structure is clearly of Norman 
origin, and was raised by Prior Rahere during his lifetime, under the direc- 
tion of Alfune, who built St. Giles's, Cripplegate. lt was abundantly 


2 The Cottonian MSS. Vespasian, Book IX, says in one i place. 1103, 
another 1113, and aceording to Dugdale it was 1123. 
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strengthened with privileges, some of which are enjoyed by the inhabitants 
of the parish to this day. lt is clear that the present church is only part of 
a much larger structure, and we shall endeavour to give some idea of its 
former extent and its present remains. On entering from Smithfield, a nave 
and two aisles, ahout 90 feet long, extended to the door of the present church, 
opening under the great tower, on each side of which was a transept. The 
nave was continued ipto the choir, the part now used as a parish church, and 
which is surrounded by a series of aisles and chapels. On the right or south 
of the nave were the cloisters, and attached to the east wall of these, and 
extending from the south transept, were a hall standing over a chapel, and 
latterly used by the nonconformists and Wesleyans, and a refectory, also, 
with a crypt underneath. Behind the east end of the choir was the prior’s 
house. The whole length of the church was about 220 feet. Of these 
buildiogs the nave, the traosepts, the greater part of the cloisters, the chapel, 
tbe chapter-house, and the upper part of the tower are destroyed. The 
church, itself, we shall describe subsequently. We may observe, however, 
that the entrance to the south aisle of the nave exists, and forms an entrance 
gateway from Smithfield. This relic is most deservedly admired, and is 
composed of a pointed arch, consisting of four ribs receding one within 
another, and heantifully decorated with numerous zig-zag mouldings and with 
ruses. The south wall of this aisle is also in existence. The eastern cloister 
is the only one of which there are any remains, thongh the lower part of 
them is buried in the soil. A receut visitor’ says that it has suffered much 
of late years from the fall of the roof and part of the wall, and consists of 
five arches more or less catire on the eastern side,* and one on the west, 
hesides a purtion attached to the church, which is complete, but is walled 
up. The workmanship is said to he very fine, the breadth about 15 feet, and 
the length about 95. The refectory is also describcd by the same writer. 
“It is now occupied as a tobacco mannfactory, and a large portion of it still 
forms hut one apartment, roofed over with oak of the finest kind and con- 
dition, There are now two or three stories, but, after a careful examination 
of the general arrangement of the multitudinous timbers of the roof of the 
highest story, we cannot but express our opinion that the whole has been open 
from the first floor to the roof, and that the latter has formed one of those 
vaken coverings of which Westminster Iall is so magnificent an example, 
tliough most probably of a ruder character. All appear to show that there 
was but one siory, one room : and a glorious room it must have heen, mea- 
suring some forty feet high, thirty broad, and a hundred and twenty long.” 
The crypt under this magnificent hall is of the same extent, hut crossed hy 
an arched passage. It has a double row of aisles of pointed arches, and is 
in an excellent state of preservation. The prior’s house is now used hy a 
fringe manufacturer, and is an ancient building in pretty good preservation. 
The length is about 83 fect. 

The external appearance of the church requires no description, being muti- 
lated with facings of brick and stucco. The intcrior is, as we have said, 
composed of the under part of the tower and the choir, surrounded by aisles, 
separated from the choir. 

The tower was formerly attached to the transcpts now destroyed, and is 
furmed by four arches, two of them, the one opening to the choir and the 
one apposite to it, circular, the transept arches being of less span and pointed, 
as shown in the accompanying illustration, (Plate XIV, Fig. 1,) so that the 
four form an oblong towcr. They are all in good preservation except the 
western round arch, which is slightly shaken, and seem of the same age, as 
far as can be judged from the external inspection. The pointed arches are 
rather rudely formed. ‘The whole four arches have, however, the same zig- 
zag moulding, Fig. 4; the two cir- 
ewar arches spring from corhcls 
(Figs. 5 & 6). In each of tbe span- 
drils close to the angles, there are 
smaller arches, nearly at right angles 
to cach other ; one of them is shown 
at largein Fig. 2; with a peculiar zig- 
zag or indented border, and a column 
in the angle. There are also in the 
spandrels small lozenge-shaped panels 
remarkable for their singularity, the 
ornaments of three of them, shown 
in Figs. 7, 8, & 9, are something 
sindar to the Grecian honeysuckle. 


a London - No. 29, p. 50, Charles Knight. 
Pennant, London, p. 199, says eight arches in his time, 
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This part of the church is of the 
greatest interest, the mixture of the 
pointed and round arch seems to 
point to the contemporaneous use of 
the two styles at the period of the 
transition, and has been the subject 
of much controversy, and Mr. Britton 
(Chronological History of Christian Architecture in England) says “ The 
cause is evident; for those sides of the tower heing much narrower than the 
east and west divisions, which are formed of semicircular arches, it became 
necessary to carry the arches of the former to a point, in order to suit the 
oblong plan of the intersection, and at the same time make the upper mould- 
ings and lines range with the corresponding members of the cirenlar arches.” 
Whether this be the cause or no, it is not casy to determine, hut the two sets 
of arches seem almost without question to be of the same age. 

The choir, which is ia continuation of this tower, is in three stories; the lower 
part is in the Norman style, resembling some parts of Winchester cathedral. 
On each side are five round-headed arches, ornamented with a billet moulding, 
a peenliarity coonected with which is that it is in some places carried over 
the cap of the column to the next arch. The second story consists of a tri- 
forium of five arches corresponding with the lower story. Each opening is 
divided into four by small columos and ruund-headed arches. On the south 
side one of the openings is occupied by a beartiful oriel window, Fig. 10, 
built by Prior Bolton (about 1500). Above the triforium is a clerestory of 
pointed windows, and the piers are pierced longitudinally so as to form a 
gallery all round the upper part of the choir. The roof is of timber and not 
very remarkable in its construction or very handsome. The east end is of 
modern workmanship by Mr. Blyth, who repaired the church lately, and 
contains in the lower part a range of ronod-headed arches. ln repairing this 
part, the stone wall behind it was found to he painted in water colour of a 
bright red spotted with black stars.? We think ita great pity the church is 
not so painted now, instead of the abundant supply of whitewash. 

Behind the altar is a chamber, supposed by Mr. Godwin to be the chancel, 
the interior of which well merits inspection, and which it is desirable should 
be thrown open to the church. 

The aisles arc about twelve feet wide, arched in the simple Norman style, 
lighted with windows of various dates. Over the south aisle is a schuol- 
room, or vestry, containing a beantiful Norman arch. The vestry which is 
attached to the south aisle seems to have been anciently an oratory dedicated 
tothe Holy Virgin.* 

The choir and aisles contain many ancient and intercsting manuments, the 
most remarkable of which is that of Prior Rahere, the founder, which we 
have selected for one of our illustratious (Fig. 3, plate 30). “We find the 
monument of the founder in the north-eastern corner, almost immediately 
opposite the beautiful oriel window which Prior Bolton there crected, in 
order, perhaps, that when he sat in it the home of the ashes of his illustrious 
predecessor might be for ever before him. This is a work in cvery way 
worthy of the man whom it cnshrines. It is one of the most elegant speci- 
mens of the pointed style of architecture, consisting mainly of a very highly 
wrought stone-work screen, cnclosing a tomb on which Rahere’s effigy cà- 
tends at full length. The roof of the little chamber, as we may call it, is 
most exquisitely groined. At what period the monument was creeted is 
uncertain; but the style marks it as of a later date than that of the founder’s 
decease. But it was most carefully restored by Bolton (abont 1500), and 
the fact is significant of its antiquity. As the latter found, no doubt a labour 
of love in making these reparations, so time itself seems to have seconded 
his efforts, and to have shared in the hopes of its bnilders that a long period 
of prosperity should be granted to it, by touching it very gently. Mere and 
there the pinnacles have been somewhat diminished of their fair proportions, 
and that is pretty well the entire extent of the injury the work has experi- 
enced. The monument, it must be added, is richly painted as well as sculp- 
tured, and shows us the black robes of Raherc and of the monks who are 
kneeling at his side—the rnddy featnres of the former, and the splendid coats 
of arms on the front of thc tomb below.”? There are also other monunicuts 
of interest as those of Sir Walter Mildmay, and Archbishop Walden, Lord Nigh 
Treasurer, remarkable for his patriotic resistance to the See of Rome. 

As to the dimensions of the edifice great uncertainty prevails. Mr. God- 
win has given no measurement. Malcolm gives it as 128 ft. long, 60 ft. 
broad, and about 40 high. Osborne as 132 ft. long, 57 broad, and 47 high. 


Fig. 6. Section of arch. 
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3 Churches of Lonlon. by G. Godwin. Jun, and John Britton. 
$ Malcolm's Londinium Redivivum, Yol. 1. 7 Knight’s London. 
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WINDOW FOR A LUNATIC ASYLUM. U 


Six—The humane treatment recently observed towards unfortunate indi- 
viduals labouring under the afiliction of lunacy, rendered it necessary that 
extensive alterations should be made in ihe establishments provided for their 
reception, and in consequence, architects were invited to send suggestions for 
the improvements of St. Patrick's Hospital, (Swift’s,) in this city, and then 
submitted by me, were approved. The most important arrangement was the 
window, in whichit was indispensable to obtain strength and proper ventilation, 
without having any appearence ot confinement, and if possible produce an 
elegant and cbeerful etleet, proper provision being made for the easy repair 
of them when requisite. ln all these } succeeded, and as many of your 
readers may be called upon to make similar alterations, my suggestions may 
be of service; if you think so, I have sent you herewith a plan, elevation and 
section uf the window, to which you can give publicity. I may observe, 
that I should have preferred having the window a little wider, but did no} 
think it prudent to disturb the old arches, the windows being numerous, 
thirty-one in each corridor, in a length of 300 feet. 

I bave the honour te be, 
Sir, 
Your obedient servant, 
Henry Harr, Architect, 
86, Talbot Street, Dublin, 
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The sashes are made of cast iron 11 inches thich, fixed in Memel frames 
in three parts, the centre one being immoveable ; the top and bottom sashes 
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are hung separately, are cach 12 inches deep, and allowed to open to the 
extent of G inches only, stops being fixed upon the frames to prevent their 
opening wider. The pullies are placed abave and below the opening points, 
A A, Fig. 2, of the sashes, so that no ropes are perceptible ; small rollers 
are placed au the sashes to assist the aetion and to obviate the crass binding, 
which frequently takes place in small sashes. A bracket is cast tu the top 
sash, through which a rod is placed, by which means the sash is opened, 
B, in Fig. 1; and ta ensure a perpendicular pull, eyes are cast un the centre 
sash through which the rod passes, C C, Fig. 1. The rod is cranked at the 
bottom to give freedom to the hand. The frames are made of 11 Memel. 
and screwed together. Fixings, D D, Fig. 2, being left at the bottom to get 
at the weights, and ou the outside at the top, D D, Fig. 1, to remove the 
upper sash, thus facility is given for immediate repair should it be required. 
The old windows were casemenis with large square mullions; the sashes con- 
tained each six squares, 6 inches wide and 10 deep. Perpendicular iron bars 
were placed ove to each light, and the windows being placed very high in 
walls two feet six inches thick, very little light was admitted, and the eor- 
ridors had a very gloomy appearance, they now present a cheerful aspect, 
and form an clegant promenade. The cost of each windaw, including the 
cutting of the openings, was about 4/. 


ON THE ADVANTAGES OF EXTENDING INLAND STEAM 
NAVIGATION IN INDIA. 


IxrrA presents to the civil engineer and architect of this eountry an almost 
illimitable fieid of action, and an interminable source of honourable and pro- 
fitable employment. lts rivers, among the largest and noblest of the world, 
and coursing plains redolent with all that life can require, are rendered inutile 
and sometimes altogether valueless from the want of steam vessels and boats 
suitable to theirtraffic. Its plains are impassable from the want of roads: 
its roads and nullahs are useless from the want of bridges; its mines are 
useless from the want of talent to conduct them ; its best manufactured pro- 
ducts are lost to the home market from the want of skill and machinery ; 
and, in fact, in every department of agriculture, manufacture, and commerce, 
the want of European talent and of the appliances of steam and steam 
engines, railroads, foundries, and clever men to conduct them, is most dis- 
tressingly felt throughout India. 

We have acquired by our arms another portion of this vast country, to 
which Great Britain, iu fertility and extent, cannot be compared ; and with 
this aequisition additional inducements are held out to talent—additional 
incitements to industry, on the expansive waters of the Indus. and the vast 
plains which derive their extraordinary fertility from the presence of that 
river: talent tv direct the construction ofsuitable vessels, to open internal enm- 
munication, and to introduce the European arts and machinery, in order to 
enhance the value of the rich and varied products of the earth. The eountry 
traversed by the Ganges and its chief tributary, the Jumna, contains up- 
wards of 60,000,000 inhabitants: it is intersected with navigable streams, 
and the traffic, which is already very great, is annually increasing, as the arts 
and manufactures of Europe become justly appreciated by the natives. We 
are informed by Mr. Bell that the produce of the interior, in 1826-7, amuuoted 
to 179,458 tons, valued at £6,327,995 ; and it is presumed that returns to at 
least an equal amount were made in goods or specie: the annual traffic 
on the Ganges may therefore be rated at more than 12,500,000 ster- 
ling. A great portion of the trade is carried on by native boats dragged up 
the river by human beings, a tedinus, expensive, and unsafe mode of convey- 
ance, rendered still more so from the vilely-construeted boats and dogged 
indifference of their crews. Of steam boats, so essential to the free inter- 
course of Europeans in this country, and so much desired by the natives, 
there are six only, which start at intervals of three weeks from Calcutta and 
Allahabad. These steam boats belong to the Bengal government, and are 
employed principally for the transport of troops and stores, their extra ton- 
nage being disposed of by public auction in Calcutta; and on the 6th April, 
1841. the exorbitant price of £21 was paid by those who chose this most ex- 
pensive mode of transit af their goods. This fact alone speaks volumes in 
favour of an extension of inland steam navigation by members of the commu- 
nity of this country ; for the great competition of European and native mer- 
chants which leads them to pay this extraurdinary price, is a convincing proo f 
how much the extension of this mode of transit is required, and how exceed- 
ingly profitable it wuuld prove at half the above rates, tu those who chose to 
introduce them in numbers soitable to the demands af the market. 

"The transit of passengers by the steam hoats on the Ganges has lately be- 
come of great magnitude; and by this mode the interchange with Calcutta 
and the great cities on the Ganges, Moorshedabad, Patna. Guazepoar, Be- 
nares, and Allahabad on the Jumna, is found to Le, even at the present high 
rates, the most economical, as it is the most speedy, The natives of India, us 
well as the European merchants and residents in Caleutta and in the interior, 
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are extremely desirous to adopt these as well as other European improve- 
ments; and it appears extraordinary that, in the depressed state of the iron 
trade at home, capitalists have not been found to supply the requisite num- 
ber of steam tugs and flat-bottomed vessels of iron fitted for navigating these 
rivers in all seasons of the year. as well as for manufacturing machinery, 
which is at all times in demand. For it must be horne in mind that, although 
India possesses some of the richest iron mines in the world, she has neither 
miners to work them, nor foundries to manufacture the prepared material ; 
it is, therefore, to England alone she must of necessity look for her supply of 
machinery and wrought iron. 

The extent of traffic on the Indus is not so much known tous. Dr. Burns, 
speaking of the advantages of apening a commercial intercourse with Scinde 
proper, says, ** Although the miserable poverty of the people of Scinde for- 
bids the hope of mercantile interchanges to any extent with them, yet the 
natural advantages of the eountry for commerce need scarcely be pointed out; 
security to trade and property is alone required to render the Indus the 
medium of introducing our manufactures among vast nations, which, occu- 
pying climates resembling our native land, would gladly weleome the pro- 
ducts of British industry, and offer to the speculations of our ingenious and 
enterprising countrymen ample encouragement and reward." In the preface 
io his interesting narrative he observes, “ln the end of 1835, Messrs. Hed- 
dle and Wond had the gratification of exhibiting to the astonished natives of 
Hydrabad the first steam boat that ever entered the Indus. Vessels laden 
with rich wares from Bombay and Moultan. have now hailed each other on 
ts waters. and while bazaars of Western India are already teeming with the 
shawls of Cashmere, and the products of the Punjaub, received by the long 
forbidden route, not only for private speculators, but in large investments 
rom Maharaja Runjeet Singh himself." 

There is abundance af coal in the several districts of Bengal. and in lieu 
of coal. on the banks of the Indus. the “ jewur," a species of wood ahounds, 
which. in tlie absence of coal. is found to be an excellent substitute; there is 
little doubt that coal will eventually be found in some of tlie extensive valleys 
of this river. 

An estimate of the expense nf steam boats tells us that each iron steam 
boat, with engines of 100 n.r. including freight from Kagland, and expences 
of putting together in Caleutta, with wood work camplete, costs £12,000; an 
iron flat (accommodation boat) capable of carrying 100 tons of goods and 30 
passengers. £3000; the total expense being £15,000; the profits may be 
fairly estimated at 20 per cent. 

It is ta be hoped that the rivers of India, like those of America. will, in a 
few fleeting years, abound with these most useful auxiliaries to man's happi- 
ness; and that with increased facilities af communication, corresponding im- 
provements will take place in the cultivation and manufacture of the staple 
eammadities of this country. Articles, such as catton and sugar. which to us 
have now become essentia] necessaries of life, and far the supplies of which 
we have at present to depend upon foreigners, are but little valued at home 
in comparisan to tbe same kinds of produce coming fram foreign countries, 
simply because due attention has not been paid to their culture and manufac- 
ture ; and although some slight efforts have Leen made hy the Was‘ India 
directors to introduce a better order of things. and some few Europeans have 
embarked their capital for the same laudable purpose. yet, comparatively 
speaking. little or nothing has been done; nor can we hope far much until 
the means of communication from one part of this vast continent to the other 
have become more extended—until many of the fine old, ancient roads are 
reopened and new roads are formed—until aqueducts. viaduets, and bridges 
are built, steam boats crowd the broad. expansive rivers, mines are opened, 
and foundries and factaries are erected: all these objects may be gradually 
attained by the employment of British talent, capital, and enterprise. thereby 
increasing our own riches and prosperity, and at the same time administering 
more immediately to the wants and desires of 150,000,000 of inhabitants af 
India, who, as fellow-subjects. have a right to demand thus much ot the inba- 
hitants of Great Britain—of that country which, for two centuries past. has 
used its wealth, and diminished its internal resources. 


TO PREVENT DAMP PENETRATING TIIROUGH WALLS. 


Some distinguisned French chemists have lately directed their atteation ta 
the means of excluding damp from the internal snrface of walls. ‘The fol- 
lowing is a translation of some observations on the subject hy M. M. Thé- 
nard and D'Areet. The experiments made by them were begun in 1813, 
when M. Gros undertook to paint the cupola of the church of St. Geneviève 
(then called the Pantheon). ‘The surface of the cupola had been previ- 
ously prepared like a primed clath: after the stone had received a coat of 
strong size, a ground of white lead and drying oil had been superadded.” 
Fearing that this priming was not sufficiently firm, M. Gros came to consult 
us. We did not hesitate to say it was far from safe. The moisture might 
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in time, we observed, act on the size, and a painting executed on such a 
ground would consequently change. We came to the couclusion, that it 
would be necessary first to saturate the stone as deeply as possible with an 
unctuous substance, liquified by heat, and which, solidifying as it cooled, 
would stop up the pores of the stone. We were strengthened in this view 
by the authority of the ancients, who sometimes passed melted wax over the 
surface of the walls which they intended to paint, and we were induced to 
try a coating of wax and linseed oil, rendered drying hy litharge. “After 
some experiments on stones similar to those of the cupola, we were led to 
prefer a composition, consisting of one part wax and three parts oil hoiled 
with one tenth of its weight of litharge. The absorption took place readily 
hy means of heat, and the liquid penetrated the stone to the depth of from 
a quarter to half an inch. The composition as it cooled acquired solidity, 
and in six weeks or two months became hard. Having made these experi- 
ments, we proposed to adopt the same means on the cupola, and the opera- 
tion was to be conducted as follows. The surface was first to be scraped, 
so as to entirely remove the paint and size, and lay the wall bare, then by 
means of a portable furnace, the whole superficies was to be heated, about a 
square yard at a time, aud the compositiou was to be applied at a tempera- 
ture of 100°, with large brushes. The first application heing absorbed, a 
second was ta be added, and so on till the stone should cease to absorh. 
To promote the absorption the stone was to be warmed repeatedly ac- 
cording to its porousness. In every case the heat ought to he as great as 
possible, hut not so as to carbonize the oil. At length the stone being 
saturated to a certain depth with the composition, and the surface being 
smanth and dry, it was to receive a coat of white lead mixed with oil; and 
ou this preparation the painting was to be executed. Our plaa was adopted 
and put in execution, and thus M. Gros was enahled to produce a new 
masterwork which could undergo no change, except that which light and air 
might occasion. Drops of water like dew, which covered the whole surface 
of the cupola, every morning at first alarmed the artist; the drops appeared 
and disappeared without the slightest bad consequence, and a trial of 15 
years has now dissipated all apprchension." A letter is thea inserted from 
Baroa Gros, certifying that in the course of 15 years his work had under- 
gone no change. The memoir goes on to state that four pendentives in the 
same church, painted by Gérard, were prepared in a similar manner. In this 
case tlie stone was sa hard that the compositian cauld not be made to pene- 
trate more than one eighth of an inch. The result was however quite satis- 
factory. The painting by Gros was first begun, as before stated, in 1813, 
and has been recently examined with a view to its state af preservation; it 
has heen pranounced ta be in a sound and apparently unchanged condition. 
For ordinary purposes resin might be suhstituted for wax, the ingredients 
then are one part of lithargized oil to two or three parts of resin. (Ap- 
pendix to the second Report of the Commissioners of the Fine Arts.) 


WIRE ROPES. ` 


Seam Wire Rope Works, 
Gateshead, 28th Sept., 1843. 


Stn—la your magazine for Jnly in giving an acconnt af the launch of the 
“ Great Britain " at Bristol, it is stated that she is to he rigged with wire 
ropes made by a Mr. Andrew Smith; we heg to inform you that the wire 
rigging used on baard of her was manufactured by us some time previaus ta 
her launch, and beg ta annex a eopy of a nate from T. R. Guppy, Esq., the 
builder af the “ Great Britain,” which we will feel abliged by your inserting 
along with this in your next number. 

We are, Sir, 
Your obedicnt servants, 
R. S. NEwaLL & Co. 


Great Western Steam Ship Works, 
Bristol, 5th September, 1843. 


GrNTLEMEN—In reply to your favour of the 2nd inst. I beg to infarm you 
that the whole of the iron wire rope nsed on board the Great Britain is of 
your manufacture, and that 1 decided on adopting it after testing its strength 
against ather speciniens. 

] am, Gentlemen, 
Your obedient servant 
Tuos. R. GUPPY. 


Messrs. R. S. Newall & Co. 
Gateshead. 
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THE PIILOSOPIY OF CORAL FORMATIONS, AND THEIR 
ARCIIITECTS. 


No. II. 


Accorpine to the doctrine of the Pythagoreans and Platonists, there is 
lile in all things, the living principle being omnipresent and inseparable from 
matter, regulating, modulating, and reconciling the various actions and 
parts of this mundane system. This living principle is the electric fluid of 
modern pbilesophers, being equally manifest in the living, the fossi] and 
mineral kingdoms, giving form and properties to all: thus plants are distin- 
guished from minerals only from their flexile nature, which enables them to 
multiply their parts and quantities to a eertain extent withont impeding the 
action of the living prineiple: the line of division of the animal, the vege- 
table and the mineral, is Zife, the link af life being one unbroken ehain, com- 
mencing with the, to us, invisible point, and ending in the beantifully com- 
plicated mcebanism of man: life in all being a measure of quantities and a 
measure of motions, continually varying, and finally dissolved. The great 
inherent property of organic life is to condense tbe elements, and to unite 
them in fixed and definite proportions within the body as animal and vege- 
table matter, which on the eessation of living action, becomes under many 
new eombinations, fossil and mineral matter. The living and the dead are 
bound by the same chain of necessity for the preservation of form and 
quantity, and for the eapacities, qualities, and powers which they severally 
develop, cause depending upon eause, effect depending upon effect. 

In the lowest development of life, plants and animals elosely appraximate 
to each other in external charaeter, the animal assuming the plant-like form, 
and multiplying by involuntary action, as is manifest in millepores, sponges, 
tubipora, and some species of coralline, and from thence distinguishable from 
vegetable species by voluntary action. In these orders and in monas, the 
line of demarcatiun as established by naturalists is removed ; the zoophytes 
increasing by the vegetative process, their growth being perpendicular to the 
plane of position, although not invariably so, for many species of coralline have 
root, stem, and branch, the root increasing with the inerease of the snper- 
structure. As life advances in the seale of organization, so the distinction 
becomes apparent, until it becomes strongly defined, every advance in the 
organical structure being indicated by the development of organs peculiar to 
ihe animal, and explanatary o1 its habits and character. 

Linn:zus observes, “all calcareous substances are most truly of animal 
produetion; therefore eorallines eonsisting of that substance do certainly 
belong to the animal kingdom :” but even admitting this to be true, it offers 
very little assistance to us, when we attempt to classify oceanie animal and 
vegetable life, as exhibited in the numerous species of naked polyps and sea 
weeds. On the other hand, it requires no very great stretch of imagination 
ta suppose that plants having great absorbent powers and disposed very 
often on a calcareous soil, or o.herwise in waters holding in suspension car- 
bonate of lime, should receive and retain within their system or become en- 
veloped with a erust of this mater.al. 

Mr. Ellis, demonstrating the animal nature of corallines, tells ns that the 
softer and harder parts of zoophytes are so closely eonnected with one 
another, that they cannot separately exist, being constituent parts of the 
same bady, the polype-like suckers being so many mouths thereto. his is 
correct, as regards species having these suckers, and is equally applicable to 
many of the stony corals, the suckers being the seat of sensation and volun- 
tary action of all that part of the calcareous base whieh admits ot the in- 
gress and egress of the circulating fluid. ‘Fhe branchiform carals have their 
suckers disposed at the extremity of the branches and offshoots, and through 
these alone the whole body receives its nutriment, and by their expanding 
and contracting action and conducting powers of heat, the descent and ascent 
o1 the circulating juices is regulated. The eellular cavities covering the 
main trunk and branches lined with a membraneous substance bear no simi- 
litude to the suckers disposed at the extremities, nor do they perform the 
like duiies, but similate more to the respiratory vessels of plants, gradually 
diminishing in size, and eventually when the entire form is developed, closing 
altogether, leaving the trunk still accessible in all its parts, until the whole 
lower portion consolidates, or it becumes entombed by increasing generations, 
It is certainly a mistaken notion that every cell throughout the body 
is the halutauon af a polyp, for while we admit that animal matter pervades 
the whole bady, we ean only admit it to le one body in eatirety, increasing 
and propagaung through the instrumentality of its suckers w hich perform 
the aetive duties, condueting the food into the main trunk and branches, 
wherein it is elaborated into lime, gelatine, oil, phosphorus, and otlier peculiar 
compounds, the b. dy lixed and immoveable being ihe passive medium of 
action, and receiving inereasing size and solidity irom continued accession of 
elaborated matters. 

Ehrenberg tells us that tripoli, chalk, and other substances, when mieros- 
eapically examined, display a cellular strueture, the tenanted and untenanted 
habitations of polypiloms; and that every cell is undoubtedly the habitation 
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of a polyp living, maturing and generating, independent of those connected 
with it. The radiate corals are of compound animal formation, the several 
tentacula or suckers being one body, united at the base, and governed by the 
one impulse; thus it is their growth is uniform and their form defined. 
Each of these suckers forms during the period of its growth a series ol' cells 
or joints, which communicating with the main body, accelerate the general 
inerease of the whole, aud enable the polyp to withstand more effectually 
outward influences, and to propagate its species: the branched madrepores 
are as previously observed, of plant-like growth, eovered with eylindrical 
turbinate pores, the whole compound body being one, and uniformly governed 
by one impulse. 

The poly pous animal like the plant is the unconscious architect of its own 
existence, both advanee iu the line of light and heat, and ramify into shoots 
and branches according to their cellular composition and strueture, both are 
the nneonseious agents of production and reproduetion of peculiar ele- 
mentary compounds, and both perform an equally important part in the 
economy of nature. 

The very reeent report of Mr. Edward Forbes on the Mollnsca and Radiata 
of the /Egean Sea, drawn up at the request of the British Assoeiation, eon- 
firms in a most remarkable manner the laws I have laid down as regulating 
oceanic animal and vegetable life, in disposition, quantities, and qualities 
illustrating the progressive development of species, habit and eharacter, and 
consequently the gradual development of the fossil and mineral kingdoms 
He observes, that in eight distinct regions of depth, eaeh presents its peeuliar 
association of species defined between 0 and 230 fathoms ; the most superfi- 
cial of these, although the least extensive, having a depth of only two fa- 
thoms, being most prolific of animal and vegetable life, and most various in 
mineral character. The seeond region ranges from 2 to 10 fathoms, the 
third from 10 to 20, the fourth from 20 to 35, the fifth from 35 to 55, the 
sixth from 55 te 75, the seventh from 75 to 105, the eighth exceeding in ex- 
tent all the others combined, ranging from 105 to the lowest depths explored, 
and presenting a uniform mineral eharacter throughout and peculiar fauna. 
Certain species were found to range through several of these zones, and two 
through all. Jt was found to be a law, that the extent of range of a specics is 
correspondent with the extent of its geographical distribution. On the other 
hand, species having a very limited range in depth were found to be either 
peculiar Mediterranean forms, or such as are extremely rare in the /Egean, 
but abundant in more northern seas. The testacea of the Aigean are for the 
most part dwarfs, as compared with their analogues in the ocean, and the 
number of meduse and zoophytes are comparatively small. Below the 
fourth region in depth the number of animals diminishes as we deseend, 
until, i2 the lowest part of the eighth region the number of testaeea was found ta 
be ouly eight. Yn the upper regions the more southern forms prevaiied, 
whilst those of the lower zones presented a northern charaetcr, indieating a 
probable law, that in the distribution of marine animals, regions of depths ave 
equivalent to parallels of latitude. A corresponding succession and replace- 
ment of forms by similar forms was discovered in depth. Each species at- 
tains a maximum in development of individuals, and gradually diminishes in 
numbers as we deseend ; out before its disappearance in many genera, a re- 
presentative species commenees, attaining a maximum after the disappear- 
ance of its predecessor, and then in Jike manner, diminishing to a minimnm 
and disappearing. Genera are in like manner, represented and replaeed by 
eorresponding genera. This is cqually true with vegetables as with animals, 
Green luci were found as deep as 55 fathoms, and millepora extends its 
range to 105 fathoms. 

Within the waters of the Pacific Ocean several hundred thousand square 
miles of habitable land have been formed or are now forming, through the 
agency of gelatinous and lime-secreting polyps, aided by innumerable fami- 
lies of shell fish, marine plants, and locomotive animals with which the 
waters abound. Hills and chains of hills, mountains and mountain chains, 
running alone the tidal lines gradually enlarge their summits as these waters 
deerease, and for upwards of 4000 miles not a single island occurs that is not 
of coral formation. The great reef on the coast of New Holland extends 
its uninterrupted course 350 miles, and forms a continuous line with others 
to the extent of 1000 miles, varying in breadth from 20 tu 50 miles: the lower 
plains of the vast continent of Australia have the like origin, and throughout 
the whole Australian seas there is scarcely ane league without a coral reet, 
rock, or island, raised from the lower depths by polypous animals, though 
close to within the reef the sea is fathomless: thus the whole extent of this 
portion of the ocean is rapidly filling up, and the main continent continually 
enlarges its geograpliieal area. 

1n the suuth sea, particularly to the eastward of the Vriendly Islands, from 
the 10th to the 15th latitude, a reef of coral surrounds the island of Ota- 
heite rising like a wall from unfathomable depths. Palmerston island, the 
islands of Tanca, Middleburgh, Tongatabou, Magea, and numberless islands 
of the South Sea and Pacifi: Ocean are of like formations. The coral reet? 
and islands ealled the Maldives form a chain of 480 geographical miles in 
length, running due north and suuth. The whole line of coast of Eastern 
Africa, the is'and of Madagasear, and uther islands seattered over the 
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Indian Ocean, owe their origin and increase to like causes. The islands of 
the West indies and vast barriers on the shores of the main land are coral- 
Iine—the Persian Gulf and the whole of the Red Sea are both rapidly filling 
up, the latter sea being at present barely navigable by vessels of large burthen 
through a very narrow channel, and by far the greater portion of the main 
contivent of Africa and of Asia, including all the great deserts and mountain 
chains intersecting them in various directions, Charles T. Bell supposes the 
advance of land upon the gulf of Persia to be more than 280 miles since the 
last catastrophe; and all writers unite with him in supposing that great en- 
croachments have, and continually are taking place in these latitudes. The 
clay of the Euphrates contains an excess of sodium, and on either side are 
immense deserts of sand, salt, bitumen, naphtha, magnesia, soda, and calca- 
reous matter, while the hill chains dividing them, are wholly composed of 
matters almost exclusively oceanic. At Cutch and the whole of the northern 
shores of India, the land has encroached upon the sea to a vast extent; the 
great Run, 7000 square miles in exteut, is one sandy flat containing vast beds 
ol salt, and the elevated tracks surrounding it demonstrate their origin. The 
great deserts of Africa, Zaharah, Nubia, Lybia, Egypt, Mesopotamia, and 
many others, stretching {rom the Atlantic through Asia, are exclusively 
oceanic, the entire soil being sands and calcareous matters, beds and hills of 
salt, chains of hills composed wholly of corals, balani, oysters, and numerous 
species of shell fish, interspersed with vast accumulations of petrifactions, 
and the skeleton remains of fishes. Approaching towards Europe the like 
phenomena have been noticed so far hack as the time of Diodorus, Pliny, 
and Strabo: further proofs of tbe decrease of the waters are afforded, by the 
fact of the drying off of large inlaid seas, thus the communication between 
the Caspian and the Black Sea, the Red Sea and the Mediterranean, have 
been broken off, and the vast salt lakes of Russia are standing and incontes- 
tible memorials of the seas retreating therefrom. 

The Red Sea is mast abundantly stored with coral formations, lime secre- 
ting animals, fishes, animalculm and sea weeds: the vast shallows embracing 
full three-fourths of its entire surface present to the eye of the naturalist 
the stupendous workings of nature, and the primary causes of many eflects 
manifest in terrestrial earth. Sailing over them during the long continued 
ealms commun tu this sea, when not a ripple disturbs the surface of the waters, 
which are bright and blue as the lake of Como, the eye is delighted with 
the panoramic view beneath. Gardens abounding with animal ilowers of 
every hue, the red pipe coral, green meandrina, black gorgania, and sponge, 
purple, blue, yellow, white and brown madrepores aud millepores interspersed 
1n clumps and groups with corallines and plants of the most delicate texture. 
Plains covered with green verdure tenanted by crustacca, tartles and fishes, 
valleys covered with a white sand, partially hidden from the view by wings, 
murices, sea eggs, sea snails, pens, star fish, and scarlet, soldier and 
hermit crabs—clevated plateaux of pearl oysters—hills of cirrhipedes, and 
chains of hills of reef coral, whose towcring summits sumetimes resemble the 
roofs uf palaces and temples of the richest and most elaborate workmanship, 
from which pedunculated cirrhipedes and purple mussels are hanging in clusters, 
while beneath, wide and magnificent portals open into caves of beautiful coral, 
where the coral fish resplendent Jn azure and silver, and green and gold, 
resort in numbers for their delicate food, cropping the equally gaudy animal 
fluwer from its living bud. Abuve, the sea teams with its living myriads of 
phosphorescent animalculw, sharks, bonetas, dolphins, black fish, medus:e, 
and numerous other species. 

The calcareous matter covering the valleys and troughs is analogous to the 
chalk deposits of the earth, consisting uf the atomic particles, entlre bodies, 
and portions of bodies of generation upon generation mixed with the di- 
gested matter continually deposited by the living. The sands vary in their 
nature and quantities, in localities being extremely fine, when formed by the 
death and decomposition of young mollusca, which are thrown up in vast 
abundance on some of the shores near which they are deposited by the pa- 
rent; and much coarser wheu they are produced by the decompusition of 
murices, oysters, gigantic cockles, and other shell fish having heavy calea- 
reous shells. ‘The outward reefs towards the ocean are invariably consoli- 
dated, consisting uf the reef coral and various lime-secreting species enve- 
loped in consolidated rising formation; the reefs alu ays form along the tidal 
line, and when the rising structure causes the tide to diverge right or left, 
then, within the disturbed space the zoophytes cease to work, and an opening 
is left of considerable width and depth, of much advantage to mariners, 
who are thereby enabled to take refuge within the reefs during stormy wea- 
ther. This uuter reef presents a perpendicular wall to the tidal currents, 
Lut generally has a gentle inclination towards shores with two or more pa- 
yallel chains, thus from Mocha to Yambo there is a continuous reef, and for 
npwards of 500 miles a tiple chain of reefs is seen running parallel to the 
coast, aud to the mountain ehains cf Arabia bordering the sea. ‘The inner 
reefs are variably eompused, their elevated parts being generally of the like 
Conformation of the outer wall, but the interior is sometimes filled by coral 
banks heaped up by storms, consisting of broken coral sands and weeds; 
upon these, in the lung continued calms common to this sea, vast multitudes 
of mollusca resort, which are buried in the next periodical disturbance, thus 
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stratum upon stratum is formed, until the bank tops the water, sometimes 
cutting off vast tracks from the main ocean, which, when perfectly isolated, 
soon becume a portion of the desert. The reef is sometimes formed by the 
united labours of numerous species of lime-secreting animals, separately 
working in groups and families, or confusedly blending together and em- 
bracing each other in the general ruin, the coral polyps enveloping all the 
erustacee and corallines, and the relics of the dead in their stooy folds. 
Many entire hills are formed by particular families, such as serpula contor- 
tuplicata, balani, and white tube coral, and others are wholly formed of cal- 
careous matters or sea weed, the whole united mass being ane vast receptacle 
of the dead, and so long as covered by the waters, one general birth place of 
the living: the like phenomeva of coral formations is common to all tro- 
pica] seas. 

Mr. Dalrymple, who first drew attention to this important subject, observes, 
tliat in the eastern seas, coral banks gruw by a quick progression towards the 
surface ; but the winds heaping up the coral from deeper water, chiefly acce- 
lerate their formation into shoals and islands. They become gradually shal- 
lower; and when once the sea meets with resistance, the coral is quickly 
thrown up by the force of the power breaking agaiust the bank ; and hence 
it is that in the open sea, there is scarce an instance of a coral bank having 
so little water, that a large ship cannot pass over it, but it is also so shallow 
that a ship would ground on it. The coral banks were observed by him in 
all stages of growth, some in deep water, others with few rocks appearing 
above the surlace, some just formed into islands, and others covered with 
jand vegetation. Bars of sand and coral also form, cutting off large portions 
‘of the waters, the isolated portion being soon filled up by this material. ‘he 
violence of the waves, he observes, gives the direction and form to the reefs, 
which are long and uarrow; but ‘when ,not exposed to the common monsoun 
they assume irregular fournis, according to the accident of circumstances, 
Such in truth is the origin of many coral banks ; but this made of formation 
cannot apply to those barrier reels and rock built islands which constitute 
tbe by far greater portiun of coral formations. Jt is true that all reefs re- 
ceive increase by continued sedimentary depositions; but many of the inner 
reefs of seas being beyond the actiun of the storms, are entirely built up by 
the living architects, without the aid of hroken coral and sands from deeper 
waters: thus all navigators speak of these enormous barriers and local ac- 
cumulatious as presenting seaward a sulid wall of limestone of unfathomable 
depth, and such could not be the case were they built up by the sands and 
broken coral alone. 

The analogous formatiuns intersecting the carth in hill and mountain 
chains of limestone, oolite and chalk, give correct ideas of the disposition and 
shape of these recfs now forming within tropical seas; the limestone has in- 
variably one or more perpendicular faces, the same inclination pervading the 
reef, the extreme height not exceeding 4000 feet: the chalk having also oc- 
casionally one abrupt face, but being in many instances dome shaped ; the 
larger formations gencrally running for a cunsiderable distance in a.d.xect 
line, the smaller being grouped together, being as evidenced by their organic 
remains formed in the shallows of warm and tranquil seas. 

The Red sca, as previously observed, 1s literally choked up with coral reefs, 
sands, and cmbankments, composed of broken corals, shell fish, &c. ; and the 
lower depths are also rapidly filling up with the finer decomposed particles 
of lime secreting animals, fuci and other organic remains; since the days of 
the Pharoahs, thousands of square miles have been abstracted from this sea, 
from the Persian Gulf, and hundreds of islands have reared their crests far 
abcve the surface of the waters. Sea port towns once accessible to vessels of 
heavy burthen, are now lost in the distant desert plain, or are inapproachable 
for miles. Ehrenberg tells us that the ancient harbours are filled up 
with the debris washed into them by storms, but this is not the faet ; the 
present site of Yambo is un a recent coral reef, from which the inhabitants 
say the waters are continually receding, Djeddah is inapproachable by our 
vessels for two or three miles, the solid coral limestone rock approaching in 
all parts of this intervening space tu the very surface of the waters, and 
Lohheih, the great coffee mart, once a well frequented port, is inapproachable 
for full five miles; the coast ou the Arabian side is bounded by continuous 
reefs of recent coral, now standing from 20 to 60 feet above high water mark, 
and chains of lakes are formed both by this general decrease of the waters, 
and also by accumulating sand banks. Beds of pearl oysters, and hills of 
peculiar species of lime-secreting animals common to this sea, may be found 
many miles inland. The accumulatiuns of coral, sand, and calcareous matter 
are of incredible extent and thickness, embracing many thousand square 
miles between the sea and the hills of Arabia and Africa. Few of the is- 
lands are or can be inhabited, being desert soil, wholly devoid of vegetatiun, 
with the exception of the amphibivus mangrove, and a few stunted shrubs 
and coarse grasses, and such plants that love a barren acrid soil: they are 
the resort of. pelicans and other sea birds, whose dung sometimes covers the 
surface to a coosiderable extent. In consequence of the want uf rain, these 
islands continue bare and desolate frum generation to generation. 

The phenomena of coral reefs similate in ai] parts of the ocean where they 
are produced, but the after changes which take place on their surface depend 
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on the nature of the latitude under which they are disposed. As in the Red 
Sea, in the absence of raln, we find them for ever desolate ; so in the Pacific 
and Southern occans, where the rains are frequent, the surface soil of the 
islands soon acquires aptitude and power to produce vegetables, and to sus- 
tain animal life, the acrid salts and other organica] compounds being washed 
into the waters or into the bowels of the earth, where they have united with 
the free alkalies: thas the island no sooner tops the wave, than the cocoa 
nut and other tropical plants cover its surface. In and throughout the 
whole, the coral formations originate from similar causes in action, the lower 
depths of the ocean fill up with sands, fuci, and naked polyps, upon this 
hasis the calcareous polyp builds, assisted in 1ts labours by numerous species 
of mollusca, and furnished with material by the myriads of creatures living 
and in death decomposing in the medium in which they are placed. Upon 
the ruins uf preceding existencies conchifera and mollusea dispose themselves 
in groups and families, or are beterogenously united with the general body, 
adding during the whole periud of their existence and by their death tu the 
soil, and similating to the general body their elementary constituents, con- 
tributing to form the one great whole. or general sum of earthy matter. 
Donati speaks of the bed of the Mediterranean being filled up to the depth 
of 800 feet with the calcareous bodies of the dead: what then must be the 
depths of these deposits in tropical seas where species are infinitely more 
numerous and diversified, and where lime-secretinz polyps build from depths 
unfathomable, filling up a geographical range many times larger than ihe 
Mediterraneau Sea. 

Nor is it to the coral polyps alone that we are indebted for ihe formation 
of islands and continents of the earth. Many localities of the deep are 
overspread in vast patches with fuci, which as they generate, contribute to 
fill up the void of waters by administering to the wants of numerons finny 
tribes resorting to these submarine meadows, and by contributing to the di- 
gestive process of those fishes, and, also in decomposition of their parts ad- 
ding thereto. Again, the fecundity of many species is most amazingly grea*, 
and were it not for the eternal warfare waged against each other, and the 
numerous accidents to which they are subject, the whole ocean would speedily 
become corrupt with the living of ihe dead: thus we are told that in 
the ovula of a flounder of 2 oz. weight have been counted 133,407 eggs; in 
one of 24 oz. 1,357,400; herrings weighing from 4 to 50z. from 21,285 to 
36,960; lubsters from 14 to 36 oz. 21,699 ; mackerel of 20 oz. 454,967 ; stnr- 
geon of 160 Ib. nearly 1,500,000; cod fish are supposed to spawn annually 
9.000,000, and ling 19,248,625. Leuhenhoeck also tells us that a globular 
hody of one inch diameter of oyster liquor may contain 1,728,000 embryo 
oysters, besides animalcule, 500 times less than the spawn. The crustacea 
are all exceedingly prolific, and advance rapidly to maturity, and in warm 
tranquil seas the several varieties of shell fish are strikingly abundant; 
while throughout the aqueous medium fishes, animaleulz, medtisze, and other 
locomotive animals abound, and in their abundance contribute to fill up the 
valleys of the deep, and to raise the submarine hills and mountains to the 
surface of that element to which their operations are confined. Other causes 
in action contribute to the ultimate result, the waters slowly disappear, and 
the virgin soi] which, from its base to its summit, as composed of the reliquae 
of the dead, becomes exposed to new influences, whereby its future character 
is determined. 

The nnmber and variety of living species inhabiting the ocean, and by the 
functional operations of life contributing to increase the consolidated matter 
termed earth, is far beyond the imagination of man, and every species, 
from monas to the monster mammalia, derive their elementary constituents 
from the medinm in which they move. abstracting matter from the atmosphere 
and from the waters, and maintaining form and characteristic properties 
through the agency of light, heat, and electricity, becoming wholly or 
partly in death a portion of the soil, aud of those pecnliar compounds gene- 
rally disseminated through the waters. Of the food received within the 
living system nothing is lost, oue portion adds by secretiun to the rising 
strength and maturity of the body, and to the propagation of kind, and from 
thence to decay, the remainder passing out by excretion or respiration ; 
and as the nature uf the aqueous medium and the elementary influences ex- 
ercised therein determines the nature of the organic body, so does the nature 
of the body determine the nature of the organic compound generated by living 
action, and the sum of existence of species uniform in their parts and qualities 
determines the nature of the formation produced by thcir combined opcra- 
tions. The consolidated atomic quantities, or the entire animal frame may 
lose a portion of their elementary constituents, which volatilize and return 
to the primary state. or are disseminated through the waters ; but every or- 
ganic body performs in its degrees the general operation of converting the 
elements constituting air and water into consolidated matter, or into definite 
results, in which their previous combinatiuns are dissolved and new creations 
are formed belonging to the class of undccompounded bodies, 

Oceanic species are governed by the same laws of distribution as terrestrial 
specics, habitude being absolutely and indispensably necessary for the exis- 
tence uf particular orders, and for the full organica! development and acce- 
lerated growth of others, Coral formations like tropical forests flourish in 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


385 


analogous latitudes, and if removed from those latitudes, they quickly diverge 
into species by losing some of their characteristic properties, and if the 
change Le in the extreme the order becomes extinct: thus the pearl oyster 
and other peculiar species of shell fish degenerate as they approach tempe- 
rate regions, and many of the lime secreting polyps become divested of their 
caleareous clothing when removed from the direct influence of light and 
heat. All orders affect particular latitnde, dip and inclination, and although 
many, from their peculiar formation, are enabled to resist and overcome the 
destroying influences ol change, by adaptation of parts to that change, 
others, and perhaps the more numerous, are of necessity confined to parti- 
cular latitudes. As living beings all are subject tu the like vicissitudes, the 
one species, or the comminuted or consolidated parts of the many, being the 
accident of production of other species, the one contendiog with and de- 
vouring others, the tenure of existence being perpetual warfare, species 
against species, life against life; indeath all unite in one vast social compact. 
the devourer and the devoured contributing unconsciously to accomplish the 
one vast magnificent end, the ultimate perfection and maturity of this planetary 
body: living, they produce by their chemical and mechanical action, animal 
and vegetahle matters, earths, acids, gaseous and etherial fluids, all of which 
by the unceasing generation of living beings as continually increase; i 
death nothing is lost, groups and families uniting to ihemselves countless 
myriads, become the architects of beds, hills, and mountain chains, the finer 
particles of bodies contribute with the relique of fishes to fill np the traughs 
and valleys with marl, the sands are formed into sand banks, the fuci accu- 
mulate in vast heaps, and uniting with calearcous matters pass into the 
mineral kingdom as schistose rock or peculiar clay, and every organic body 
contributes by its death to the formation of some one particular earth. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 


May 16.—The Presment in the Chair. 


“ Description of an improved form of the Journals of the Axles for Rail- 
ways." By Captain Elias Rohison Handcock. 


The paper commences hy enumerating the principal disadvantages of the 
common railway axles, noticing particularly, the great consumption of oil; 
the wear and tear, not only of the axles, but also of the boxes and the 
brasses; the oscillation occasioned by the wearing away in length of the 
latter, producing destructive cffects alike to the engine, carriages and rails, 
as well as heing disagreeable to the passengers. lt then describes the new 
furm of axle, which it is contended is calculated to remove these evils. The 
chief peculiarities of its form, consist in substituting for the abrupt shoulder 
at either end of the journal, two cones; the outer one, which is laose on 
the axle, is capable of beiog forced forward hy a screw on the extremity ; it 
is prevented from revolving on the journal by means of a tonguc, and is se- 
cured by a screw nut, and key. The two anti-friction collars of hard brass, 
which take the places of ihe ordinary journal hrasses, are about three-cighths 
of an inch iu thickness, and are fitted on the journal sufliciently loose to en- 
able them to turn frcely in the bored cast-iron boxes which support them ; 
these collars extend over both the cones and along the journal till their ends 
meet within about a quarter of an inch iu the ceotre, and acting as an indc- 
pendent moveable power between the journal and the cast-iron box into 
which they are fitted, they reduce the amount of friction when it becomes 
greatest. Among the advantages derived from this new form, are the uni- 
form smooth and steady motion, consequently reducing the wear and tear ; 
allowing the collars to be at all times tightened, avoiding the lateral action, 
which is detrimental to the carriages, and to the line of rails; the smaller 
consumption of oil; one pouad of oil being found sufficieat to lubricate a 
six-whecled engine and four-wheeled tender, while running a distance of 
nearly 1000 miles, and the ahsence of any tendency to heat. ‘The paper 
concludes, by expatiating on ihe benefits already found by experience to 
result from their use. 


Remarks.—Captain Handeock exhibited the journal of a common railway 
axle, with its hox and brasses, which had been in use, and pointed out that 
ihe principal abrasion had taken place at the ends, that a new brass for the 
same journal would require to be nearly an inch longer, and therefore, that 
the oscillation of the carriage must necessarily be great, whenever thc 
brasses began to wear. He explained that it was usual, in order to save the 
expense of new brasses, to weld an iron ring upon the journal against the 
colar, and showed one, whieh had worn such a cavity in the end of the 
brass, as fo bury itself completely within it. lt appeared also that there 
was mueh wear both on the journal and in the hox, and that unless an axle 
possessed the means of having its brasses tightened up endways, oscillation 
and abrasion were inevitable. A jonrnal and its cones of the improved form, 
which had run over 21,000 miles on the South*Western Railway, exhibited 
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no visible amount of abrasion, and Captain Handcock contended that the 
practice confirmed his previous ideas. 


Mr. Field thought the form of tbe axles a decided improvement. They 
were somewhat on the principal of those which had succeeded so well for 
common roads, and he believed that they must prove of considerable advan- 
tage for railways. 


Mr. Fairbairn approved of the construction of the journals, and bad no 
doubt of their practical efficiency; he particularly liked the cones, as io ad- 
dition to their affording the means of preventing lateral motion and dimi- 
nisbing the friction, their form added strength to that point near the shoulder 
where it was most wanted. 


Captain Handcock stated that the average consumption of oil on railways, 
was for an engine and tender with common axles and brasses, about 6 1b. for 
110 miles; of this quantity, 21b. were used for lubricating the axles. 


General Pasley observed that his attention had bcen drawn to these axles, 
and although on account of his official position, he scrupulonsly avoided 
giving any opinion on the merits or demerits of an invention, yet he might 
say that if he was a proprietor of a railway, such was his opinion of Captain 
Handcock's axles, that he certainly would give them a trial. 


** On the application of Zine by the process of Electro-deposition, for the 
preservation of Iron, as applied to Engineering and other purposes.” By 
Frederick Pellatt. 


The object of the paper is to dircct attention to the properties of zinc as 
a protecting coating for iron ; to describe the processes already employed for 
that purpose; the reasons of their failure, and the peculiar fitness of the 
process of electro-deposition of metal for the purpose. Fron is, it is stated, 
from its superior affinity for oxygen, liable to rapid decomposition, and it 
has ever been a desideratum to discover some cheap mode of protecting it; 
the ordinary methods of painting and tinning uot being sufficiently lasting. 
By the laws of elcctricity, when metals are in contact, the negative mctal is 
protected at the expense of the positive: aud under all ordinary circum- 
stances zinc being the positive metal, it becomes a protector to the negative 
mctal—iron. Zinc, like most metals in commerce, is not to be met with 
pure; in the other metals, however, the impurities do nct generally tend to 
the injury of the metals with which they are combined; snch, however, is 
not the case witli zinc and its impurities, as when in contact with moisture, 
they gencrate a galvanic action by which the zinc is rapidly destroyed. Those 
who have made use of zinc, especially where it has been exposed to exciting 
fluids, such as milk, or any other fluid easily converted inte acid, are well 
aware of the rapidity of its destruction. The impurities existing in ordinary 
zinc are then noticed, as well as the difficulty and costliness of the process 
of sublimation, in order to refine it. It is also contended that impure zinc 
being in itself so easily destructible, is of little value. as it cannot afford 
protection to any other metal which may be coated with it: and therefore 
the mode of plating iron with melted zinc (of commerce), must be objec- 
tionahle. 

The Report made to the French Academy by Monsieur Dumas, is quoted, 
in which he says: “the zincing of iron by stceping it in a bath of melted 
zine, has many incoovcniences: besides, the iron combining with the zinc, 
constitutes a very brittle superficial alloy, the iron losing its tenacity. The 
presence of foreign matters used in the process, in order to kecp the zinc in 
fusion, inercases the amount of impurity, aod being less fusible than the 
zinc, a great loss is created in consequence of the zine volatilizing at a high 
temperature. It is well known that in the depositiun of metals from mc- 
tallic salts by the clectro-process, the pure metal only is deposited, so that 
the process described in the paper, is not open to the objections against 
ordinary mctallic coatings. The iron also being coated with zinc in a cold 
solution, its state is iu oo way changed. The expense of the process is stated 
nct to exceed that of four coats of oil paint. 

Though to men of science the properties of zinc in coonexion with other 
metals have been well known, (and the opinion of Drs. Graham, Kane, 
Daniel, and Monsieur Dumas, are quoted on the subject,) yet practically this 
knowledge has not been much applied, chiefly from the difficulty of obtaining 
pure zinc. The electro process, it is stated, entirely overcomes the ditli- 
culty; at the same time it affords facilities for covering iron-work of any 
form or size, and as it requires no great outlay, tlie process may be carried 
on in any iocality. Zinc has another great advantage: although it is easily 
oxydized, the oxyde in ordinary circumstances is insoluble, aud affords a 
protection to the metal below. For roofing and many other purposes, of 
which a long list is given, it is suggested that zinced iron would be found 
very useful. 


Remarks.— Mr. F. Pellatt exhibited a number of specimens of iron covered 
with zinc and copper by the process of clectro-deposition, which he de- 
scribed. The pieces of iron were first rendered perfectly clean and frec trom 
oxyde by plunging them into a bath of heated sulphnrie acid and water : they 
were then placed in a cold solution of sulphate of zinc. The positive pole 
of a galvauic battery being attached to a zinc plate, and the negative pole to 
the piece intended to be covered with metal, the deposition commenced 
equally all over it, and was contiuncd as long as was considered necessary. 
By this process the pure mctal alone could be deposited, and the amalgama- 
tion of the zine and iron, whieh occurred when the iron plates were dipped 
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into melted metal, was avoided. For zincing, he preferred an acid to an 
alkaline solution of the metallic salts. Some thin plates, which had been ex- 
posed for eight months, on roofs ia London, did not exhibit any appearance 
of rust. The process conld bé applied on any scale, as all the apparatus that 
was necessary was some wooden troughs to contain the solution aud the 
pieces of metal to be covered. He had not made accurate experiments as 
to the efficacy of the process, when applied to iron exposed to the action of 
sea-water, but he feared the result, on account of the formation of muriate 
of zinc. 


The President said the subject was one of great importance to engineers, 
asif the deposited coating was found to stand the test of time, it would 
enable the use of iron to be extended; but the main point to which he 
would direct Mr. Pellatt’s attention was the defence of cast-iron from the 
destructive action of sea water. 


May 28.—'The PresipentT in the Chair. 


* Account of some Egyptian Bricks from the Pyramids of Deshoor.” 
By J. Perring. Communicated by William Newton, Assoc. Inst. C. E. 


The author statcs that the ancient Egyptians used bricks for every, purpose, 
except for the erection of temples and tombs; that they were generally 
crude bricks dried in the sun, and in the dry climate of Egypt they sutticed 
for all ordinary purposes. The only instances in which he found they had 
been subjected to the action of fire, were for a quay-wall, and for the found- 
ations of a town near the Nile in a damp situation. From the drawings in 
the tombs, and the narrative of Holy Writ, it would appear that the captives 
were generally employed in manufacturing bricks, and as many are found 
with the name of the reigning monarch stamped upon them, it is not im- 
probable that they constituted a government monopoly. It is a curious fact 
in counexion with the Biblical account of the labours of the Jews, that more 
bricks bear the stamp of Thothmes JII. than of any otlier monarch; and 
according to Wilkinson and other learned authors, it was during his reign 
that the exode of the Israelites took place. 

The bricks, which are 16 in. long, 8 in. wide, and about 5 in. thick, are 
made of the allnvial soil of the valley of the Nile, mixed np with chopped 
straw to bind the whole together. They were formed in wooden moulds, 
and dried in the sun. Jt wonld appear from drawings, that the earth was 
tempered and the straw was mixed in, by men treading the mass with their 
fect. With such bricks as these the Egyptians formed the walls of their 
towns, using the alluvial earth also as mortar. The author states that he 
found some remarkably well-formed arches, of 12 ft. to 14 ft. span, built in 
concentric half-brick rings, at Thebes, the bricks of which were marked with 
the name of Sesostris ; consequently they must have remained uninjured by 
time upwards of 3,180 years. They all have a cavity in the sides to retain 
the mortar, similar to what is practised in modern bricks. 

The pyramid from whence these bricks were taken, was built, according 
to Herodotus, by a king named Asychis, who lived about 2000 years before 
the Christian era. The body of the pyramid is composcd entirely of crude 
brick, but it had an external casing of limestone as a protection from the 
action of the weather. The author says that uot a single brick appears to 
have settled from its place, and that it is ditlicult to imagine a mass more 
solid and compact, in spite of the great pressure the bricks had to suppurt 
in a pyramid of 215 feet high. 


Deposit in Pipes from a Brewery. 


Mr. Davison presented a piece of copper pipe, Gin. diameter, through 
which the wort had been forced during a considcrable period, at Messrs. 
Truman, llanbury, and Co.’s brewery. Jt was nearly stopped up by a de- 
posit of a black substance, which opposed such resistance to the passage of 
the fluid as to induce an examination of the pipes, and the discovery of their 
statc. 


Dr. Ure said that the deposit was a good cxample of what Leibig called 
* Eremacausis "—product of slow combustion. The substance was a carbo- 
naceous matter, resulting from the slow combustion of the gluten and starch 
contained in the brewers’ worts. 


May 30.— The Presipenv in the Chair. 
ConnosioN or Iron ANo STEEL. 


“On the action of Air and Water, whether fresh or salt, clenr or foul, 
and ot various temperatures, upon Cast and Wrought fron, and Steet”? By 
Robert Mallett, M. Inst. C. E.? 


The author iu this paper gives the completion of his rescarches upon this 
subject, on which he has been engaged for nearly five years, during the in- 


1 This paper, which forms the cootinuation of the ccmmunication which 
was read Lefore the Institution, May 26, 1810, (Minutes vf Proceedings, 
Journal, Vol. HE, p. 424,) occupied the attentiun. of the mectings on two 
eve ings. 


1843.] 


tervals of professional avocations, The experiments, originally undertaken at 
the request of the British Association, had reference merely to the action of 
air and water on iron, in various states and under several conditions; but in 
the progress of research, the author has extended the investigation to many 
other connected hranches of practical importance, such as the several modes, 
or assumed modes, of protecting iron from corrosion, in which he has pro- 
posed improved methods dependent upon known principles, which are deve- 
Joped at length, and which appear likely to be of great importance, in rela- 
tion to the circumstances affecting the durability and corrosion, whether 
general or local, of iron ships, to which he has devoted much attention. 
The protective powers of various paints and varnishes have also been deter- 
mined in many conditions, and the peculiar circumstaaces of corrosion pre- 
sumed to attach to railways bars, are partially investigated. 

The main numerical results of these investigations are given in two vo- 
lumes of Tables, which show on inspection the absolute and relative losses 
by corrosion, in given times, and under six several conditions of experiments, 
on nearly all the various qualities of cast and wrought iron, and steel, made 
at the most important works in Great Britain. During the experiments, the 
metals were exposed at two several periods of 387 days, and of 732 days 
respectively, to the action of— 


1. Clear sea water, at temp. 56° te 58° Fahrenheit. 

. Foul sea water ie ditto. 

. Clear sea water » 110 to 125 ditto. 

. Clear river water ,„ 32 to 68 ditto. 

5. Foul river water  ,, 36 to 61 ditto. 

6. Freely exposed to the atmosphere, aud its precipilations, at 
Dublin. 


me 0309 


Tables are also given containing the amounts of corrosion of cast and 
wrought iron, in sea and fresh water. 


1. When coatcd with ziuc, or galvanically protected by its contact. 

2. When painted and varnished in various ways. 

3. When in contact with various definite alloys of copper and zinc, and 
of copper and tin, as in brass and gun metal, which are both elec- 
tro-negative to iroa in water. 

4, Of cast iron, with the surface variously modified by the method of 
coating, as by chilling, &c., or with the surface or coat removed by 
planing. 

5. Of the specific gravities, rigidly ascertained, of all the specimens of 
cast and wrought iron and steel, experimented on, and determina- 
tions, for the first time made, of the changes in densily, produced 
by casting iron under a variable head of metal, and of the effects 
on density of changes in the mass or bulk of castings in iron; all 
which, the author has shown, affect the ratio of corrosion of a 
given sort of cast iron. 


These tables, which the author intends to contain the chief information 
requisite for the engineer, to enable him in practice to allow for the loss of 
his strnctures by corrosion in any given time, and to choose the most desi- 
table irons, &c., are followed by others, which condense into one view the 
whole results arrived at. and fit them for practical reference. ? 

Another principal object held in view in the tabulation of these results, 
and effected by the author, was by discussion of their contents to discover 
upon what variations in the texture, density or chemical constitutions of the 
metal, maximum and minimum corrodibility under given conditions de- 
pended; for this purpose numerous exact analyses of tlie cast and wrought 
irou, &c., of maxima and minima corrosion, became requisite. These have 
been made hy the author, and are given in separate tables, together with the 
details of the methods adopted for obtaining correct resnlts; a matter of 
admitted difficulty in the case of the analysis of iron.? These analyses show 


2 These tables are not susceptible of abstract. but they are being prepared 
for publication in the forthcoming volume of the Transactions of the Insti- 
tution of Civil Engineers. 

3 The author thus describes the mode of analysis practised by him :— 
“The method adopted by me, in most cases, was a modification of Reg- 
nault's process, which consisted in mixing the cast iron, finely pulverized, 
with about twelve t'mes its weight of chromate of lead properly prepared, 
and mixed with a little chlorate of potash. This is burnt in an ordinary 
combustion tube, in the remote extremity of which some dry powdered chlo- 
rate of potash is placed, and heated after the combustion has been completed, 
so as to pass a current of oxygen over the igmted mass. This precaution is 
indispensable with the harder and denser irons, containing most of their 
carbon in combination. The total amount of constituent carbon is thus ob- 
tained, and weighed as carbonic acid: but this consists of graphite and of 
combined carbon. By a separate assay, the graphite is obtained, on solution 
of a wcighed portion of the tnetal in nitric acid, as residue, consisting of 
graphite. extractive matter (from the carbon of combination) and silica, and 
occasionally some oxydes of combined metals. The residue is filtered and 
washed, boiled in caustic potash, by which the silex and extraction are taken 
up. The graphite remains: it is again washed with dilute muriatic acid, 
then with water, and weighed after drying. ‘The difference between this and 
ihe total amount of carbon given by the combustion is equal to the carbon 
of combination. 

* For tlie other constituents, after a preliminary qualitative trial, about 
120 grains of the cast iron were dissolved in nitric acid, evaporated to 
dryness with a strong heat, and ignited in a platina crucible with three and 
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that corrodibility does not depend upon the proportion of constituent carbon 
in cast iron, and still less upon that of the other forcign matters usually 
found in it; but upon the state in which carbon exists in the compound ; 
upon the state of aggregation of the whole mass; upon tlic density, and 
upon the voltaic uniformity, or otherwise, of the surfaces exposcd to corro- 
sion. Thus the samc sort of cast iron corrodes much faster, in given condi- 
tions, if cooled irregnlarly, and faster than it does when cooled uniformly 
and slowly. 

Tlot or cold blast produces very litile difference in corrodibility of cast 
iron, and this results chiefly from difference in density; recollecting that 
carhon exists in cast iron in two very different states, viz., as diffused gra- 
phite in a crystallized form, and as combined carbon; that the dark grey 
and softer irons contain more of the former, while the harder and brighter 
irons have more of the latter; that the latter kind have much less uniformity 
of surface, when cast under similar conditions, than the former; while the 
highly graphitic irons, though more uniform in large specimens, are the least 
dense and soítest in texture—we arrive hence at the ultimate choice that 
the bright grey irons of high commercial value, while they are in all, other 
respects the most useful for construction, are also the most durable when 
exposed to the action of air and water. The second prolouged period of 
immersion of all the specimens was necessary, in ordcr to determine the “law 
of progression of corrosion, with respect to time.” The author finds that 
where the coat of oxyde and of carbonaceous matter or plumbago formed, 
is constantly removed from the surface of cast iron exposed to corrosion in 
air and water, the progression of the latter is a decreasing one, because as 
the metal is removed, the inner portions become more uniform in texture, 
aud fewer minute voltaic couples are formed; hut where the oxydes aod 
plumbago remain untouched, these being botli electro-negative to the metal, 
nearly equilibriate the effect of the regular texture; and thus the rate of 
corrosion remains uniform, or is ncarly in direct proportion to the time of 
reaction. This is demonstrated experimentally, and is most forcibly exhi- 
bited in corrosion by sea water. lence in practice, cast iron immersed 
withont any protection, will corrode less if occasionally scraped and cleaned; 
or if in a tide. way, than if untouched and in still sea water. 

The rate of corrosion, as dependent on thc metal itself, is a minimum 
when the cast iron is most uniform and hard, and free from suspended gra- 
phite, and as dependent upon the water in which it is immersed; is a maxi- 
mum in foul sea water, and a minimum in clear river water, both being at 
mean temperature, and containing nearly the same volumes of combined air 
and carbonic acid. The kyanized oak boxes, 2 in. in thickness, in which the 
specimens were immersed in Kingston Harbour, were eaten through in about 
two years by the limnoria terebrans. Cast iron freely exposed to the weather 
at Dublin, and to all its atmospheric precipitations, was corroded nearly as 
fast as if in clear sea water, when the specimens in both cases were wholly 
unprotected. 

The results of experiments on wrought iron and steel, show that they con- 
sist of two or more different chemical compounds, coherent and interlaced, of 
which one is electro-negative to the other. The electro-positive body being 
that which suffers first from corrosion, the electro-negative portious of the 
iron and steel remain bright, and hold a perfect metallic lustre until the 
whole of the other portions are removed, or at least are so to a great depth, 
when they begin likewise to oxydate. In general the finer the quality of 
wrought iron, and the more perfectly uniform its texture, the slower and 
more uniform is its corrosion in water; minute differences in chemical con- 
stitution produce little change in this respect. Highly silicious wrought 
iron, however, corrodes very locally, and appears to be partially defended hy 
a thin coat of silex formed on it. Fagoted scrap bars, made from best Staf- 
fordshire rivet iron, was found of all the irons experimented upon, to be the 
most durable; next to this was Low Moor boiler plate, and it is thence pre- 
ferable for iron ship building. Foul sea water, evolving sulphuretted hy- 
drogen, gives the maximum corrosion of wrought iron and stecl. The con- 
tact of soft putrifying mud appears to be still more destructive. Steel gene- 
rally eorrodes more uniformly and slowly than wrought iron. Hardened 


a-half times its weight of carbonate of soda. After cooling, water is poured 
over it, which carries off the excess of alkali and an alkaline phosphate or 
sulphate, if the iron contained sulphur, which should be ascertained before- 
hand, leaving the peroxide of iron to be separated by filtration. The filtered 
liquor must now be boiled for some time to destroy the manganesiate of 
potash in solution. and precipitate the manganese; again filtered, nitric acid 
added, evaporated to dryness, and silicic acid separated, if any exist, on 
heating with water. alter moistening with acid in the usual way. Ammonia 
is now cautiously added, and if the iron contained aluminum, a basic phos- 
phate of alumina precipitates. The solutiun, again filtered, is acidulated 
with acetic, and the phosphoric acid precipitated by acetate of leal. From 
the phosphate the phosphoric acid cannot be estimated with certainty; it 
was therefore converted into sulphate of lead, and the phosphoric acid got 
from its weight. NEL e 

* The silex and manganese were always obtained by precipitation from the 
iron, &c., in separate assays; the method with benzoate, or succinate ot 
ammonia, though inconvenient, is one cf the best where the amount of iron 
is considerable. Leibig’s process of separation, by boiling with carbonate ot 
barytes, succeeds very welt, and presents no difficulties; but when the 
amount of manganese is so very small in proportion to the iron, I | referred 
the former mode. The iron itself, from its inconvenient bulk, was generally 
estimated trom the other constituents. Separate assays are also best made 
for sulphur or carthy bases; but as far as my observation goes, these are 
extremely rare in British cast-iron, 
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cast steel, after “tilting,” has the average minimum corrosion, and low 
shear steel, which is in fact a sort of steely iron, has the maximum. 

The author has made researches on the natare of the peculiar carbona- 
ceous substance which he has called “ plumbago," formed by the decompo- 
sition of cast iron in sea water, and in other conditions, and also occasionally 
from wrought iron aud steel, and on the other organic products of such de- 
compositions. His reasonings tend to show, that this plumbago in part re- 
sults from the decomposition of carhonie acid in solution in the water, and 
is therefore highly interesting to the chemist, as an instance of crystallized 
carbon heing so formed. The rust produced by the prolonged action of air 
and water on iron, is brown hematite; and omitting all minute or accidental 
constituents of the iron, its formula is 2 Fe? 02+ 3 HO, more or less mixed 
with spathic iron ore = Fe O x CO2. When very old, these lose water, and 
become ‘ fer oligiste,” or anhydrous peroxide. The author then discusses 
the conditions most and least favourable to corrosion in marine stenm-boilers, 
with reference to the degree of saline concentration, boiling temperature, 
&e., of the sea water; aud gives tables of the saline contents at various 
stages of concentration. Sea water, to act least on boilers, shonld be heated 
to 190? Fahrenheit, and be deprived of air before eutering as feed water, 
and the less concentration takes place, the less will be the amount of corro- 
sion. The tables of the amounts of corrosion of cast iron, in contact with 
definite alloys of copper with tin and zine, are now extended to wronght iron. 
The corrosion of this is accelerated by the contact of either brass or gun- 
metal in sea water, but more so by the latter than hy copper. lle confirms 
his previous results that, except in atmospheric air, a coating of zine, or 
contact of zinc in a massive form, affords to cast or wrought iron only par- 
tial protection from corrosion. 

In fon! sea water, the zincing is converted into artificial blende = (Zn + Fe 
+ S). Elkington and Ruolz’s zincing process he finds capable of many 
useful applications for iron exposed to air, but he questions its efficacy in 
water, or where there is abrasion. Zink paint he states to have been fonod 
ihe most durable of all the paints and varnishes tried, except coal-tar laid 
on hot, and the asphaltie varnishes. The author then enters largely into 
many questions relative to the corrosion and fonling of iron ships, applying 
tothem the laws he had previously deduced. Based on the known effects 
of a slightly alkaline solution in preventing corrosion, he proposes lime- 
water to replace bilge-water, and thus to prevent internal corrasion in iron 
ships. He describes his prolonged cxperiments on the means of preventing 
their external corrosion and fouling, and the details of his methods of pre- 
venting both. These cousist in coating the plates with an alloy of zine with 
merenry, and a very minute portiou of the base af cither of the alkalies. 
The coating is effected by pceuliar methods to ensure perfect uniformity ; 
aud the principle of protection is, that the alloy produces by the first action 
of a menstrunm, a surface of amalgamated zine which is insoluble. This 
coating is protected hy an asphaltic varnish, to prevent the contact of the 
slightly soluble poisonous paint, with which the ship’s hull is payed over to 
prevent fouling. Several metallic salts are fitted to act as poisons to the 
molluscous and testaceous animals which infest ships’ bottoms; but the 
author's experience leads him to prefer oxychloride of copper, which is, io 
fact, the salt formed on common copper sheathing, and which by its poi- 
sonous qualities keeps it clean. 

The author's method has been in use for some time on vessels which have 
made voyages to the tropics, and its uscfulness in preventing fouling, &c., 
has heen fully proved. Ie discusses and explains the errors which have 
heen made as to the non-corrosion of ships kept in mation, aod shows that 
corrosion docs take place, but that it is not so perceptible as when the ship 
remains at rest. le shows that magnetism has nothing whatever to do with 
the amount of corrosion in iron vessels, and also discusses at length, various 
contingent cireumstances promoting partial corrosion in iron ships: the 
nature of cargo, the mode of fastening the machinery, the contact of boilers, 
of various timbers, and of the same when decayed, &c.; all of which are of 
practical importance to the iron ship-builder or marine engineer. Kyauized 
timber is rapidly destructive of iron, in contact with it; in sea water it more 
than doubles the rate of its corrosion. After giving a table containing the 
numerical values, for iron ship-building, of a number of qualities of British 
wrought iron, the author proceeds to discuss in detail the principal methods of 
protectian for iron, which have been recently promulgated hy Berry, Neilson, 
Shore, Elkiogton and Roulz, llall of Bermondscy, Crawford and Fountain- 
Moreau, all of which are patented; but none of them, except that of El- 
kington and Ruolz, are, he contends, proved to be of practical value in the 
conditions above mentioned. 

Lastly, he states that as uniform corrosion cannot be ensured in the case 
of iron ships, and as local action is liable to produce fatal accidents at un- 
looked-for moments, protection from corrosion and fouling, must he consi- 
dered essential to the safety of iron ships; if so proteeted, the autlior con- 
tends that they are safer in every respect than the best vessels constructed 
nf timber. Ie also gives instances from various authoritics of the rapidity 
with which fouluess aeeumnlates on ships’ bottoms, even of wood, and more 
so if of iron, and dissents as to the possibility of removing the fouling of 
iron ships by any scraping process, unless performed in the dry dock, and 
constantly repeated, 

li. The communication conelndes with some observations, as to the presumed 
ditterences in the rate of corrosion, between railway bars in use and out of 
use, or traversed in one or in both directions. Upon this subject the author 
has experiments in progress on several railways, and expects at a future timc to 
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lay the results, as to the amounts of loss by corrosion and abrasion, before 
the Institution ; at present his belief is that railway bars, beiog otherwise in 
ihe same condition, corrode alike, whether travelled over or not. 


Remarks.—Dr. Ure said tbat the part of Mr. Mallet's paper which was 
mnst interesting to chemists, was the mode of analysis. This was always a 
subject of delicacy, difficulty, and labour. His own mode of analyzing cast- 
iron was somewhat analogons to that which had been descrihed. He took a 
portion of iron, reduced by filing to a fiue powder, mixed it with the same 
quantity of chlorate of potash, and five or six times its weight of clean sili- 
ceous sand, to dilute the mixture: this was heated in the usual way, in a 
combustion tube with more chlorate of potash, whereby all the earbon con- 
tained in the iron was converted into carbonic aeid, which was passed through 
a solution of the sub.acetate of lead, instead of potash water. Carbonate 
of lead was thus produced, and its amount, when washed and dried, gave the 
quantity of carbon in the iron operated upon, 134 parts of carbonate of lead, 
indicating 6 parts of carbon; therefore 25th of a grain of carbon might be 
detected by this method. The question as to the state in which the carbon 
existed in the iron was more difficult of solution. Karsten's mode of deter- 
mining this point was very delicate and acenrate: the pulverized iron was 
mixed with moistened chloride of silver, which acted upon the metallic iron 
alone, leaving the carburet of iron untouched, and its amount could thus be 
determined with great nicety. With white iron which could not be filed, 
the chloride of silver was formed into a mass. A disc of it being placed at 
the hottom of a vessel with a little water over it, the piece of iron was laid 
upon it; a few drops of muriatic acid were then added, and in eight or ten 
days the iron was dissolved, leaving untouched tlie carbon, which existed in 
the form of graphite. 


Mr. Williams agreed in the advantage of preventing the corrosion of iron 
vessels, but he feared the expense of the mode proposed by Mr. Mallet, par- 
ticularly as at present, although comparatively unprotected, they were very 
durable. le instanced particularly the light boats on the river Shannon, 
which, although constructed of very thin iron, and had been at work between 
six and seven years, exhibited no signs of decay. 


Mr. Rendel said that the durability of iron canal boats was well known. 
On the Tavistock canal, there now existed some boats which had been em- 
ployed for 25 years in carrying coals, iron, and copper ores, or other goods, 
and yet they were not extensively corroded. 


Mr. Field stated, that although in India iron generally corroded rapidly, 
the iron vessels that had been sent there, did not appear ta he affected 
sooner than in England. He had been informed by Mr. Laird, that the 
boilers of the Garry Owen iron steamer, had been renewed twice in nine 
years, and on every occasion it had been remarkcd, that although the bot- 
toms of the boilers were entirely destroyed, the iron plates of the hull of 
the vessel immediately beneath them retaincd their original coat of paint, 
and were not at all corroded. 


Mr. Jordan suggested the probability of the hull of the vessel being pro- 
tected at the expense of the boilers, on account af the electric character of 
the metal being altcred by the heat of the boiler, and the gencral cireum- 
stances induced. 


Mr. Field said that the boilers in question had lasted as long as they would 
have done on board a timber-built vessel. 


Mr. Williams corroborated .the statement. The boilers had worn ont in 
the regular time, and had failed first in the usual spot, which was the bent 
plate, where the sides joined the bottom. There was not any thing remark- 
able in the wear of the boilers. 


Dr. Ure thought that the heat of the boilers having probably been sufti- 
cient to dry up any moisture from beneath them, might have tended to pre- 
serve the hull of the vessel from corrosion in that spot. 1t was easy to ac- 
count for a less degree of corrosion taking place in iron ships, or on rails of 
railways, as loag as the former were constantly kept moving, and the latter 
were regularly travelled over. In these cases any oxydation which took 
place was ruhbed off as it was formed; but if either were in a state of in- 
activity, the scale of rust permitted an accumulation of moisture beneath it, 
an active galvanic pile was completed, and oxydation went on with increased 
rapidity. 

Mr. Vignoles remarked that the paper did not notice the iron water-tight 
bulk-heads for vessels, which had been introduced by Mr. C. W. Williams. 
Their practical utility was now geaerally admitted, aud he believed they were 
abont to be adopted in the navy. 


Mr. Williams said that about nine years since, he first introduced the 
system of dividing the hull into five compartments, by four water-tight iron 
bulk-heads, with the intention of their adding to the strength of wooden 
vessels; but it occurred to him that they would be otherwise useful, and al- 
though the ship builders opposed it, he persevered, and now all the vessels 
under his superintendence had them. Their value had been proved on many 
occasions, and by them, the Royal William and several other vessels had 
been saved. With four bulk-heads it was impossible for a vessel to sink, 
unless three of the compartments were broken into, which was searecly pos- 
sible. 


The President believed that the James Watt, which was built at least 16 


1843.) 


years since, had three close timber bulk-heads, intended for tlie same purpose 
as the iron ones. 


Mr. Williams replied that they would not answer the same purpose as the 
iron ones, and that if a vessc! had only three bulk-heads, making four com- 
partments, if onc of them was braken into, the vessel wonld sink, but with 
five compartments it would be saved. With regard to the general durability 
of iron vessels, he recollected an iron vessel being built at the llorseley iron- 
works more than 20 ycars since, which he belicved was still in existence ; 
and a small boat, built for him by Mr. Grantham, of very thio plates in the 
year 1824, was still at work. 


The Seeretary stated that the vessel alluded to by Mr. Williams, was the 
Aaron Manby, which was built by, and named after his father in the year 
1821. It was the first iron vessel that ever went to sea; it had been very 
roughly used, and the engines and boilers had been more than once renewed ; 
yet the hnll had scarcely required any repairs, aud it was very slightly cor- 
roded, althongh it had bcen severely tried by being used in both fresh and 
salt water upon the river Seine, for which service it was built.* lt was well 
known iu Staffordshire, tbat many iron canal boats which were used indis- 
criminately for carrying coals, iron ore, limestone and other cargoes, and 
had received scarcely ordinary attention, were upwards of 40 years old, and 
were still serviceable. * 


Mr. Braithwaite said that he had reeently heard of the sale of a woodcu 
vessel 15 years old, which was still sea-worthy, aud was capable of being 
insured. 


The President observed, that although part of two evenings had been de- 
voted to Mr. Mallet’s paper, yet that such was its value, that it could scarcely 
be discussed until members conld pursue it at leisure, and enter into the 
wide field of observation which it embraced: it was a paper of undouhted 
merit, and the attention of the Publication Committee had been directed to 
it by the Council, in order to its general circulation, with the former valuable 
paper, by the same author, as soon as was practicable. 


ELECTRO-MAGNETIC TELEGRAPHS. 


A pair of electro-magnetic signal telegraphs, constructed for the Aix-la- 
Chapelle railway, from the plans of Professor Wheatstone, were exhibited. 


Professor Wheatstone explained, that the principle of this signal telegrapb, 
which he considered to be the most efficient arrangement for practical pur- 
poses, was the same as his last electro-magnetic telegraph, in which a dial, 
or hand, was caused to advance by the alternate attractions and cessations of 
attraction of an electro-magnet, occasioned by corresponding alternate com- 
pletions and interruptions of the circuit, by means of a peculiarly cou- 
structed apparatus, placed at the opposite end of the telegraphic line. The 
present signal telegraph was intended for the use of the inclined plane on 
the railway at Aix-la-Chapelle, where only a limited number of signals were 
required; the entire alphabet of the complete telegraph, was therefore dis- 
pensed with, and the instrument was restricted to six elementary signals. 
The letters M, 5, c, T, B, &c., on tlie face of the dials were the initials of the 
German words for engine, rope, train, telegraph, &c. The dial was eight 
inches in diameter, and the charaeters were conspicuous, so that they might 
be readily seen at a distance; the baud, which was required to be made very 
light, aud to keep its form, was of blackened mica. The cross being re- 
served to indicate the quiesceut condition of the apparatus, there remained 
five available characters, which, combined two and two, gave 25 signals—a 
number amply sufücient for the purposes of the railway. It being esta- 
hlished as an invariable rule, that cach signal shonld consist of two charac- 
ters followed by the cross; were the telegraph to act in any way irregularly, 
the index would, at the end, point to some other character, instead of the 
cross, and this would indicate that the preceding signals were wrong, so that 
if the signals received, should not correspond with those sent (which, how- 
ever, could not he the case if ordinary care was taken), no mistake could 
possibly arise, because they carried with them the evidence of their error. 
The instruments were furnished with a simple means of bringing the hand 
immediately to the resting point, witliont interfering with the circuit. As it 
might be occasionally required to transmit a permanent signal, which should 
remain, until a person arrived to inspect it, the five simple characters could 
be employed for this purpose. 


i 4 © [ron as a Material for Slüp-buiiding," by J. Grantham, 8vo., London, 
$42. p. 6. 

5 u a letter from Mr. Juhn Laird, dated June 29, 1843, he says, respecting 
the probability of corrosion in iron vessels, ** I beg to state that the following 
vessels have had their boilers replaced (some of them twice), and that the 
bottom and sides of the vessels near the boilers have been fuund quite free 
frum corrosion ; in fact, the paint originally put on was almost perfect :— 


Lady Lansdowne, built in ^ A E 1833 
Garry Owen oo ed ae 56 ec 1834 
liiza Price as a) f $e ae 1836 
Duneannon Gc m ou o GE 1836 
Duchess ot Lancaster c6 Bo 5o 1839 


“The Euphrates steamer, built in 1834, has had her machinery taken out, 
and been converted into am accommodation boat fur passengers fur the Indus. 
The hull of the vessel was found quite perfect, free frum corrosiun, and as 
perlect and sound as the day she was launched,” —Sec, Inst. C, E. 
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The instruments at each station consisted of a telegraph, an alarm, and a 
communicator; they would be arranged in the circuit, in several ways to suit 
particular purposes, but no other alteration was requisite to effect this, than 
a change in the disposition of the terminal wires, and of their connexions 
with the communicators. The telegraphs might be so placed, that they 
would act simultaneously, when cither of the communicators was worked, 
or they might be so arranged that tlic instrument at one station, should only 
be acted upon by the communication at the other, which, in many cases, was 
preferable, as a great resistance was thereby taken out of the circuit. Other 
arrangements, useful under particular circumstances, were also practicable. 
This telegraph, even when all the letters of the alphabet were employed, 
required only a single circuit of communications between the two stations, 
Professor Wheatstone’s former permutating magnetic needle telegraph, 
though possessing a power of combination far excecding that of any pre- 
ceding telegraph, in which magnetic needles were proposed to be employed, 
required a number of wires proportionate to the number of signals. 

By employing the earth, or an extent of water, to return the current, or 
complete the circuit —which might be done, by connecting the two extremi- 
ties of one of the communicating wires with plates of metal, and plunging 
them into the earth or into water—one of the communicating wires might 
be entirely dispensed with ; this plan would he adopted at Aix-la-Chapelle. 
That a large extent of earth, or a portion of a river, conld be made to com- 
plete an electric circuit, was long since established with respect to electricity 
of high tension, by the extensive experiments of Dr. Watson, in 1748, and 
others; and the same thing was proved with regard to voltaic electricity, by 
the independent experiments ot Erman, Basse, and Aldini, made in 1803. 
Ermau's experiments were performed in the river Havel, near Potsdam; 
those of Basse in the river Weser, and the environs of llamel; and Aldini’s 
researches were prosecuted on the shore near Calais. Professor Steinheil 
also employed the earth as a means of completing the circuit, in the electro- 
magnetic telegraph which he established at Munich in 1838. 

A pair of Professor Wheatstone’s telegraphs were established at Berlin in 
the beginning of 1812: the line of communication was a single vire, carried 
through the air upon wooden posts, and plates of metal attached to the ends 
of the wire were buried in the ground. In the same year he formed a com- 
munication between King’s College and the sbot tower on the opposite side 
of the river: the communicating wire was laid along the parapets of Somer- 
set-house and Waterloo-hridge, and thence to the top of the tower, where 
one of the telegraphs was placed; the wire then descended, and a plate of 
zine attached to its extremity was plunged into the mud of the river; a si- 
milar plate was attached to the extremity at the nortb side, and was im- 
mersed in the water. The circuit was thus completed by the entire hreadth 
of the Thames, and the telegraphs acted as well as if the circuit was entirely 
metallic. The peculiar construction of the present signal telegraph, enabled 
a magneto-electric machine to be substituted for a voltaic battery. This 
source of electric action not being subject to cessatiuu or diminution, the 
attention necessary for keeping a veltaic battery in order, was dispensed 
with, and the instruments were always ready for action, withont any previous 
preparation. 


ON FRESCO PAINTING. 


ABRIDGMENT OF Mn. Cnartes ll. Wirsow's Report TO THE Com- 
MISSIONERS OF TUE FINE Ants. ? 


Mr. Wilson in this report first describes and considers the construction of 
the walls on which frescos aud other mural paintings are exceuted, and then 
procecds in order with the other portions of his subject. 

Mural paintings were executed upon plaster of various kinds, laid upon 
walls variously constructed; scveral examples also occur of frescos which 
were painted upon plaster laid on lathing. The comparative durability of 
works executed under these circumstances Mr. Wilson explains by several 
examples, on the Continent. They are fonnd on tlrce kinds of wall:— 
ashlar walls of Gothic edifices—brick walls of buildings of diiferent dates— 
and upon coarsely built rnbble walls of different kinds. To these are to he 
added frescos on lath, of which there are many cxamples in different parts 
of ltaly. From the observations which have been made by Mr. Wilson, it 
appears that plaster will not stand wcll upon ashlar walls, unless the stones 
be small and the seams open; for if the plaster be loosened from this kind 
of wall by damp or accident, it entirely falls away in large masses, showing 
that it does not adhere firmly to the masonry. Brick walls are the best for 
fresco, and the praetice of the careful Germaus and modern Italians are in 
favour of this opinion. : 

There are many specimens of frescos upon lath in Italy; the most ancient 
is that of the “ Trionfo della Morte," by Orgagna, in the Campo Santo of 
Pisa. The artist probably adopted the precaution from having entertaincd 


2 C. H. Wilson, Esq, Direcior of the Goverament School nt Design at 
Somerset louse, was, in the course of the last year, employed by Her Ma- 
jesty's Commis-ioners on the Fine Arts to proceed to the Continent tv collect 
information relating to the objects of the Commission, Having been fui 
vished with the necessary instructiuns he left England. in August and rc- 
turned in January last. 
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doubts as to the fitness of the walls of this edifice to receive frescos. The 


ceiling frescos in the upper Loggia of the Vatican hy Giovanni da Udine 
are npon staja or lath: the wooden framing to which the lath is attached is 
executed with a rudeness that wonld scem almost incredible, and these 
works have suffered scverely from the original defective earpentry and from 
(See Figs. 1 & 2.) 


neglect and damp. 


Fig. 2 
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L, Lathing or Stoja. 
B. Boarding. 
t, Ribs. 


From various instances quoted in the Report it appears that frescos may 
safely be executed upon lath. 

The Morftar.—t is not possible to make many obscrvations on the 
martar on which mural pictures of the period before referred to are exccuted, 
as, fortunately, there are nota great number which are in such a state of 
dilapidation as tn permit a particular examination of them in this respect. 
The inajarity of these pictures are painted, as is well known, npon an into- 
naco composed of lime and sand. Jt is evident that there was n diversity 
of opinion with regard to the quantity of sand to lime to be uscd, and the 
same diversity of opinion exists amongst the modern frescanti. From such 
examination as it was possible to make, it appears certain that thosc frescos 
have stood hest in which it is apparent that there is a considerab!e propartion 
of sand in the lime; and ! am disposed partly to attribute the bad state of 
the frescos by Correggio in the Dnomo of Parma to his having used what is 
ealled a rich intonaco (that is, with a small proportion af sand), and the 
faintacss of the colours is perhaps to be attrihuted to the same cause. 

A number of mural paintings are exccutcd upon an intonaco formed of 
lime and marble dust; these however are not frescos bnt distemper pictures ; 
that is, pictures which, although in many instances enmmenccd in fresco, 
yet were finished in distemper. Pictures of this description arc also found 
upon intonacos of lime and sand; and if at first the practice may have 
arisen from necessity, it appears to have been continued afterwards from 
choice, even after complcte works in pure fresco had been executed. 

There is nothing to be learnt apparently from old Italian plastering. In 
point of execution, it is surprising that such careless work could ever satisfy 
the artists. The Venctians have shown themselves in many instances clumsy 
plasterers heyoud all others ; the works of Pordenone especially exhibit the 
rudest workmanship, the surface being very uneven, and the joinings of the 
intonaco which mark the different day's work heing very carelessly executed : 
such is also the ease in the frescos of Titian. The Florentiue practice is 
better, but still far from presenting, in many of the early examples, suflicient 
attention to the preparation of the surface. If the wall was even, the plaster 
was made even, but if thc wall was altogether the reverse, the plaster was 
allowed to be so also, and it is only in the works of later masters that we 
find this workmanship so attended to as to secure an even surface: the 
frescos of Allari in S. Loreuzo and in the Palazzo Vecchio are models in tbis 
respect, 

In the Baths of Titus examples will be found of—first lime and coarse 
sand, half an inch thick ; then lime and pozzolana, of one inch in thickness, 
in whieh, however, there is an admixture of sand and pounded brick; the 
last and upper coat is of lime and pounded marble. It will be found that 
this, as regards the two last coats, is the identical preparation which is so 
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commonly used in Italy for floors under the name of Venetian pavement, 
except that in the latter the fragments of brick in the substratum and the 
fragments of marble iu the superstratum are much larger. It is also quite 
plain, from the size of the fragments of marble in the specimens of ancient 
plaster, both in the Baths of Titus and at Pompeii, that the wall could not 
passibly be brought to a smooth surface cither with the trowel or float; it 
must lave been allowed to dry, and was then polished. It follows that in 
walls of this description the red, yellow, and other tints with which it was 
paioted must have been subsequently applied, and had nothing of the nature 
of fresco, an art which, however, is apparently exemplified in ancient exan- 
ples, for instance, in the Nozze Aldobrandini. 

It may be generally statcd, without adducing other examples of this pe- 
riod, that where the plastering is uneven, the ruin of the fresco, or its se- 
rious injury, is the result, whilst tbose frescos which have smooth and even 
surfaces will be found to be generally in good eondition; and the most per- 
fect specimens in point of workmanship and preservation arc the frescos of 
the Caracci and of their scholars. These, in the majority of instances, are 
quite perfect, and may be quoted as triumphant specimens of the durability 
of this mode of painting. 

The Execution of the Picture.—We find that whilst several mechanical 
modes of outlining (first Report) were adopted for freseo, each artist used 
these means in his own peculiar way, little influenced apparently by any 
received rule; and as every artist commonly adheres to his own metliod, 
the execution of the outline may assist in deciding on the authorship of a 
work of art. 

The practice of indenting the plaster with a point or stylus is very ancient, 
and we find that the figures painted in Etruscan tombs were thus ontlined, 
that is, the point was used to mark the external outline of the figure only. 
lt was employed hy the early masters at the revival of art in Italy precisely 
in the same way in outlining their works in distemper on panel; thus Giotto 
drew, and his followers; and we find the same practice follow in the Sienese 
school, with a singular exception, which is, that the figure of the Madonna 
is entirely marked in with the stylus, that is, not merely the external outline, 
bnt the outlines of folds in the drapery are drawn in in the same manner; 
and a notice of this practice, confined to the school of Siena, is useful, as it 
establishes a clear distinction hetween the carly pictures uf that school and 
those of the contemporary Florentine masters. Jt has bcen supposed hy 
some that these outlines were intended as a guide to the plasterer in spread- 
ing the intonaco, but in no case do the joinings in the plaster coincide with 
them. If we suppose that the composition was thus skctched in to enahle 
the artist to judze of the proper proportions and positions of the figures, 
what then was the use of his cartoon in this respect? it would have been 
more easy to placc it against the wall, as is now frequently done. 

Another mode of outlining, that is by pouncing, was extensivcly adopted ; 
this method, as well as the last-mentioned, of course implies the preparation 
of a large cartoon ; and there was still another mode, or rather union of the 
inodes above alluded to, viz. the outline was first pounced and then, the ear- 
toon being removed, the forms were retraced with the stylus; this is the 
practice of the modern Italians, and although imposing names may be quoted 
in support of it, an uncertain and fechle outline is the result, and besides, in 
sudden turns it breaks out bits of the plaster, leaving unsightly holes in the 
picture. i 

Painting.—In studying the art of fresco-painting, it is neccssary to con- 
sult the works of the old masters for examples of execution. In everything 
that is merely mechanical, we may profitably study the proceedings nf the 
modern Germans; every process may be learnt from their practice, without 
visiting Italy, the graceful use of the brush excepted. Amongst the works 
of the present Italian fresco-painters, there is perhaps no example which it 
would be desirable to follow. The exeention of these artists is to the last 
degree manncred and heavy, and however satisfactory may have heen the 
progress of the French in other modes of painting, they have entirely failed 
in the few attempts which they have madc in fresco. 

Avoiding the errors into which we may coneeive that our eontinental 
brethren have fallen in the actual painting of their frescos, we must look to 
the works of the old masters as cxamples; in these we shall find painting in 
fresco, in as many styles, and exhibiting as much diversity of touch and 
haudliag, as may be obscrved in the works of the same artists in oil. There 
is the same liberty of thonght in the treatment of hoth methods, and ge- 
nius exhibits its powers with as endless a diversity in the one art as in the 
nther. 

We find in the frescos of the old masters every quality of execution that 
lias a name in oil-painting, althongh those qualities are necessarily exempli- 
fied in different degrees; we have transparency, opacity, richness; we have 
thin and thick painting, nay loadiug, and that to an extent that cannot be 
contemplated in oil. We have the calm transparent clegant painting of the 
Florentines and Romans, the rich variety of the Venetians, and there are 
cases in which the well-nonrished brnsh of Rembrandt seems represented in 
the works of the fresco-painters of old Italian times. 

The distemper paintings of the elder masters have already been alluded 
to; it was their practice in laying in the preparatory tints in freseo, to make 
some of these totally different from the colonr to bc used in finishing in 
distemper: thus, a dark red colour was almost invariably laid in as a prepa- 
ration for hlne, and this practice was gencrally adhered to with very few 
exceptions till after the time of Raphael. In the works of Giotto, in the 
Campo Santo, at Pisa, the plaster seems to have been painted black in the 
first instance, Time did not permit a satisfactory examination of these 
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works, but there is an example of the use of black as a preparation for blue 
in the Farnesina, where Daniele da Volterra in his frescos on a ceiling in that 
edifice has first laid in a coat of black in fresco, and then a coat of blue in 
distemper. n some pictures, as for instance in those by Andrea Mantegna 
in the Ercmitani at Padue, the blue of the skies has either partially changed 
or entirely faded, whilst that of the draperies is comparatively well pre- 
served, it is thus evident that from motives of economy different hlues were 
used in different portions of pietnres. There are many other examples of 
this in other parts of Italy. 

The Cardinal Bonaventura, in the fresco called the Dispnte of the Sacra- 
ment, by Raphael, is represented in a purplish-black robe which has been 
painted over red; this is an instance of the adoption of an indirect process 
with reference to another colour besides hlue. lt may be observed, that the 
cardinal was a Franciscan, an order which is distinguished by a brown dress; 
and, as it is not brown in the picture, this may perhaps be an instance of a 
change of colour: hut one object of this mode of painting seems to have 
been the security of the colours against change, while another may have 
been, the attainment of more harmony in the tone. In the picture just 
mentioned, Raphael has followed precept in painting the blues in distemper 
over red, and these have stood perfectly. Inthe School af Athens, on the 
contrary, he has painted in the blues in fresco, and they liave perished or 
nearly so, as they have been in most instances in every part of Italy where blue 
has been thus used; both in pictures of this and of previous times. In the 
great works which Raphael subsequently painted in the Stanze he returned 
to the old practice of painting the blues above red, probably dissatisfied with 
the erudeness which was the resnlt of using them on the wet plaster. The 
blue that has thus been gencrally used seems to have been of a vegetable 
nature, as in many instances it has changed to a brilliant green. It may he 
urged that the use of ultramarine or cobalt may obviate all necessity for 
such preparations, and secure the pictures against change; but whilst the 
former is by far too expensive a colour, the latter is crude and harsh in 
fresco. lt seems to have been the blue which was used by the Caracci, and 
in their pictures, as in those of Guido, it will be found to be frequently out 
of harmony with the other colours; either these have in some degree faded, 
the blue remaining the same, or the blue has increased in intensity. Dome- 
nichino used distemper extensively in his works; but in those of Guercino 
will be found a triumphant solution of the difficulty ; his blues are put in in 
fresco, and yet are in fine harmony with the other tones, they have generally 
a warm purple hue, and may be either smalt, or cobalt tempercd with red, 
such as colcothar of vitriol. This is strongly exemplified in the Zampieri 
Palace at Bologna, where the harmony apparent in a fresco of Guercino is 
an agreeable relief, after the erudity which offends in those of bis masters in 
other rooms of the same palace: a comparison between the Aurnra of Gnido 
in the Rospigliosi at Rome (all the blues in which are not retouched) and 
that by Guercino in the Ludovisi, further corroborates the above observa- 
tions. 

As has frequently been stated in the previous report, it was the practice to 
retouch when the fresco was dry, more especially in the shadows. In some 
cases it is now easy to detect this retouching : it will generally be found to 
be proportionably somewhat darker than the painting around; and whilst in 
many frescos a remarkable polish or gloss may he observed even in situations 
where that effect could not be produced by rubbing, the retouched parts are 
invariably dim; this is exemplified in the Evangelists uy Domenichino in the 
church of S. Andrea della Valle at Rome: these are historically known to 
have been retouched ; and in viewing them from particular spots, their sur- 
faces are seen to shine as if varnished, whilst some parts, which it may rea- 
sonably be inferred are retouches, such as darks under the arms and in the 
deep folds of the drapery, are quite flat and dim. 

There are portions in Raphael’s pictures which present the appearance jus- 
described; in the School of Athens there are a few distemper touches csi 
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A, The entire space above the dotted line is painted in one day, and the 
flowing hair included A the ent being made at the dotted line C. The line 
> D, represents the joimag that less care!nl] artists woull have made. 
C CC, Boundary of anothor day's work. 
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deatly by the master's own hand, which have darkencd: for instance, in one 
head he has had recourse to distemper to represcnt the external locks of 
hair. This seems to indicate a difficulty in fresco which at first sight appears 
formidable. In a picture by Gaudenzio Ferrari, at Milan, a female head with 
long flowing locks is repre- 
sented, aud the joining is made 
next the locks, and has a very 
bad effect; the dittienlty is suc- 
cessfully overcome by the Ger- 
man artists without having re- 
course to distemper, and with- 
out placing the joining so as to 
injure the appearance of the 
picture. This may hest be ex- 
emplified by a sketch: the fly- 
ing tresses are paintcd in on 
the baek-ground on one day, 
and tlie head is put in the next 
day; the joining is indicated 
by the dotted line in the figure 
(Figs. 3 & 4). The foliage of 
trees is managed in the same 
way. It would be vain to think 
of cutting round the outline of 
foliage ; the outer leaves and 
thin projecting braaches are 
exccuted on the same day with 
the back-ground, and the cutting is kept quite within these. 

Transparency.—This important quality is perfectly attainable in fresco- 
painting; it is found in the works of tbe Roman and Florentine masters ; 
amongst the latter, more especially in those of Andrea del Sarto; in those 
of the Lombards it is admirably maintained ; and its excess is seen in those 
of the Venetians. 

It is not easy to explain how transparency is to be attained in fresco; 
there is, perhaps, no quality in which our German brethren are more dct- 
cient; the brushes which they use are to an English eye small for the work, 
and the first tint laid on with these preseats a streaky appearance, which 
perhaps could be obviated in some instances by the use of larger brushes, 
and a different mode of using thein. H will be easily understood how this 
streaky appearance is produced; having first given one wipe of the brush 
full of colour, the artist follows it up with another, the colour sinking iu 
instantly, and as he cannot lay the second wipe exactly to the edge of the 
first, the one overlaps the other in parts, and those parts are consequently 
twice as dark as the others which have got only one wipe, and so he pro- 
ceeds laying a tint composed of light and dark streaks, but nevertheless 
transparent: this quality is lost in uniting the tint, for he continues to go 
over the surface till he ohtains what he seeks, a quict flat tone, which how- 
ever generally proves a heavy one. Now, in the ancient examples, this 
union is obtained without sacrificing transparency. In a church near Cone- 
gliano there are some curious frescos by a Venetian paiater, in which the 
excess of this quality is exhibited ; they do not merit the name of works of 
art, and are very slightly executed; the colours seem laid in in one wash 
only, the plaster ground shining through ; but these bad pictures nrove that 
it is possihle to lay in tints in a transparent and yet flat manner. 

Titian frequently makes use of the bare intonaco in particular places; 
thus in his fresco of The Healing of the Foot of the Boy &e., in the Capi- 
tolo of St. Antouio at Padua, the shadows are laid in with brown in a very 
transparent manner, and for tlie half-tint he has left the bare lime. It may 
be doubted whether this practice is to be recommended; it is never found 
in the frescos of the Floreutines or Romans, and that great fresco-painter, 
Luini, obtains equal lightness and transparency without having recourse to 
it. Such a practice gives a work a sketchy character which is objectionable, 
especially in the principal figures. 

llow the effect of transparency is to be mechanically obtained it remains 
for the artist to discover by practice. 

A Milanese professor says that with a view to transparency it is necessary 
to lay in the first tints early in the morning, and then to leave the work and 
not resume it for two hours. He further says that the lime, if it have any 
remains of an iajurious caustic quality, exhaust its fury, to use his own 
words, on these first colours, and may be more safely painted on afterwards. 
It must he confessed that the frescos by Appiaui, which he instanced as cx- 
amples of the practice, are very far from exhibiting the quality of transpa- 
rency. Other artists, however, hold the same opinion, and it is thercfore 
proper to state it. 

Hatehing.—The prevalence of this practice amongst many of the old 
masters (for it is evidently not always the result of retouching) seems to 
prove that they also found a difficulty in getting flat tints; in some of the 
later masters it is a mere manner, but in earlier and better examples it may 
have been adopted in the hope of getting a flat tint without destroying 
transparency : whatever was the reason the practice was very general, and it 
is to be observed that the great masters did not cross in this hatching; the 
lines lie all in one way, and Signor Colombo of Rome, says that tlie tempera 
hatchings in Michael Angelo's Last Judgment are thus laid on with great 
evenness and dexterity. 

In the works of Raphael, the most perfect of fresco-painters, there is no 
hatching anywhere, nor is there in those of Correggio. The hatching with 
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Work (or portions of work) of two days. 


The dotted line shows the cutting. The 
drapery under the beard is executed the 
same day as the head. 
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which the Cupids of the last named painter in the Convent of St. Paolo, at į 


Parma, are covered and destroyed, is manifestly the work of another haud ; 
the lunettes underneath have fortunately escaped this profanation. 

Solid Painting.—This is a quality that is easily attainable; it will be best 
understood hy observing, that whilst the plasterer lays on a preparatory in- 
tonaco of lime and saad with the trowel, the artist lays on a finishing one of 
lime and colour with the brush, and he may employ it as thickly as he 
pleases. I observed in the works of Pordenone in Sta. Maria in Campagna, 
at Piacenza, that the lights were laid on with such a body of colour that 
before the lime had time to set, the artist's sleeve, or mahl-stick, or some- 
thing else in his way, bas accidentally ploughed through his work, which he 
has not becn able, or has not cared to mend. 

Paul Veronese, in his frescos in the Villa Mazer, bas charged his lights; 
and his imitators in their works, both in the above väla and in tbat of the 
Obizzi near Padua, have loaded so much that the lights stand up in lumps 
upon the wall. Such extravagancies, like the washiog in of the shadows in 
the pictures near Conegliano before mentioncd, are poor substitutes for a 
careful imitation of nature. 

The lights must of necessity be thicker than the shadows, as there is more 
lime in the colours of the former than in those of the latter. The great 
1nasters laid in their colours without ostentatious handling; their works cx- 
hibit no tricks of manipulation ; but it is surprising to observe the manner in 
which some artists seem to have worked their tints. Pordenone has already 
heen alluded to, and Polidora da Caravaggio produces an cílect as if his 
brush had been full of macguilp, as may be seen in his frescos in Rome, viz. 
in St. Andrea on Monte Cavallo, and in the Farnesina. 

It is necessary to mention these instances to prove the extraordinary dex- 
tcrity that has heen attained ia painting in fresco, a dexterity however, which 
is not to be admired when it produces such effects, and which too often dis- 
tinguishes the pencil of mediocrity. 

Glazing.—This process is frequeatly exemplified in the fresco-works of the 
old masters; its most successful application is seen in those of Razzi at 
Sieaa, where the celebrated picture called the “ Cristo alla Colonna,” ia the 
gallery of the Acadetay, is a particularly interesting example of its legitimate 
application in fresco, that is, of its use while the plaster is still moist; in this 
instance parts arc made out by means of it, and much lightness and transpa- 
reney are attained. 

Purdeuone invented or adopted some process which resembles that commoa 
in oil-painting ; his works have evidently been glazed after the lime had been 
allowed to dry; the flesh in ail his figures is richly glazed—the transparent 
colour filling up the hollows arising from the peculiar loading already 
described as so remarkably exhibited in his frescos, if they can be called 
such. Polidoro da Caravaggio seems to have adopted some analogous 
method, but probably these nrc the only masters who can he quoted a having 
adopted a practice so foreign to fresco-painting. Perhaps the artist who 
lpainted the papal chair-bearers in the lIeliodoros may be added to this brief 
list. The adoption of such a practice evidently arises from a misapprehension 
of the legitimate application of fresco-painting. it will he found that the 
Venetian painters generally had no clear idca of the truc mode of employing 
this art: even Titian fell into the mistake of trying to produce etfects af 
light and shadow and colours, like those which he had heen in the habit of 
producing in his oil-pictures. The light and brilliant colouring of Paul 
Veronese enabled him to paint with more success in fresco than the gene- 
rality of his Venctian brethren; but in his works it is evident that this is 
merely the result of his system, not any attempt at an application of the 
principles of colour snited to the peculiar art of fresco-painting, which he 
sometimes practised, and most successfully at the Villa Mazer. Palma 
Vecchio alone of the Venetian masters seems to have truly estimated the 
powers of fresco; there arc two saints by him in S. Liberale at Castelfranco, 
which have breadth and dignity. 

Razzi has already heen alluded to as an artist whose works most promi- 
nently cxemplify legitimate glazing in fresco; it is not apparent in the works 
of any other master to the same extent. 

Time occupied in Painting.—]t is not difficult, in examining some frescos, 
to ascertain the time occupied in painting them. In some examples, the 
joinings by means of which this calculation can be made are distinctly 
visible; in others they are either so well executed, or are so concealed by 
the use of distemper, that it is very difficult to trace them. 
that the old masters painted with great rapidity; large aud important works, 
judging from the following examples, were exeeuted in a month or six weeks. 

The “ Ineendio del Borgo," in the Stanze, seems to have been paiated in 
about forty days; the group of the young man carrying his father has been 
exeeuted in three days. The exquisite group of the Graces, in the Farnesina, 
by Raphael, has been painted, at most, in five days. The Cupid and the 
head of the Grace, with her back to the spectator, have occupied one day; 
the back and part of the lower limb of the latter figure, another. ]u this 
day’s work the rest of the leg may have been included. There appears to 
be a joining across the kaee; there was certaialy one aeross the next ; both 
these joinings do not follow outlines, but are in parts of the figure which 
are in shadow. It is of course better, as has been already observed, to cut 
by outlines; but this is not always possible, especially in very large figures. 
The Germans prefer cutting across a broad light when circumstances compel 
the artist to make a joining where there is no outline. The graceful com- 
position called the Galatea, also in the Farnesina, has been entirely executed 
in eleven or twelve days; the head and hody of the principal figure have 
been painted in one day. This subject will be further incidentally illustr 
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Duration of Frescos.—The circumstances which must be taken into con- 
sideration in Judgiug of the duration of frescos have already been adverted 
to. It has been shown that where proper constructive principles have been 
attended to, and where the walls are of good and appropriate materials, the 
safety of the paintings is in a great measure secured, and it may be cer- 
tainly proved that freseo is a very durable mode of painting, not surpassed 
in this respect by any other, if indecd equalled. But independently of the 
most careful building, various canses may contribute to the deterioration or 
destruction of frescos, and as these have been very distinctly described in 
the First Report it is not necessary to say mnch on the subject further than 
to state a few facts. Damp is the greatest enemy of this kind of painting ; 
it ascends through the walls from the soil, and descends from ill-construeted 
or dilapidated roofs. In Venice, where the houses actually stand in the 
water, the external plastering falls off entirely to a height of twenty feet ; 
in Milaa, Padua and elsewhere, I observed that paiotings are obliterated on 
walls to a height of from seven to cight fect from the ground. The destruc- 
tion of many tine works on roofs and on the upper part of walls is entirely 
to be attributed to culpable negligence, or to ignorance; this is paintully 
exemplified in the Duomo at Parma; the old insullicient roof over the dome 
still exists under the new leaded one which has been added to save the 
wrecks of Correggio’s works from final destruction; and the inadequate 
construction of the former is sufficiently apparent iu the section, Fig. 5. 


Fiz. 5. 


Duomv, Parma. 


Many examples might be adduced of injury resulting to frescos from imper- 
fect roofing, and the fact having been recognized, precautions have now 
becn taken after irrcparable injury has been done. The tiled roofs uf Maly 
have everywhere been a constant source of injury to frescos, but in some few 
instanecs precautions of an cxtraordinary nature have been taken to make 
the rovf water-tight. At the Villa Mazer flat tites have been laid at right 
angles to the rooí-timbers, the joints heing filled with lime. These tiles re- 
present the planking under slates in this country, and the ordinary roof tiles 
are put over them in the usual way; this makes an impenetrable but very 
heavy roof. The plan has lately heen adopted in the Palazzo del Giardino at 
Parma, the frescos there by Annibale Caracei having suffered from damp. The 
Caraeci have evidently becn alive to the necessity of taking precautions 
against damp: the vault in the Farnesc Palace in Rome, which is under an 
open loggia, is covered with lead; at the Palazzo del Giardino the upper 
surface of the vaults has been carefully plastered; but this has not sufficed. 

Some freseos by Alori, in the Palazzo Vcechio at Florence, which are on a 
six-inch brick wall, have lately heen destroyed by plastering the back of the 
wall. Ja the Library at Siena, the paintings on the vaults were ruined by 
some masons who mixed lime above them. — All these facts prove the neces- 
sity of preventing, by every possible means, the passage of damp through 
the walls, and there is no difficulty whatever in effecting this. 

External frescos may never be exceuted in this country, but their preser- 
vation in some parts of Italy may encourage their adoption in corridors and 
portieos, Paintings are found to be well preserved on external walls turned 
to a favourable weather quarter. Thus, as at Genoa and Treviso, although 
frescos are nearly obliterated by the action of the weather on some walls, it 
is to be observed that wherever they are protected by the projection of a 
roof or cornice, they are well preserved. External damp or sca air has no 
bad effect. The obliteration of external frescos in Venice cannot be attri- 
buted to this, since those at Genoa are preserved ; and those in the Campo 
Santo at Pisa, are doubtlessly destroyed by damp from the soil and roof. 
As has already hecn observed, that by Orgagna, in the same place, has not 
suffered at all from the action of the atmosphere. 

The paintings in the upper loggia of thc Vatican have suffercd severely, 
owing to the inefficient construction of the roof. Those beneath, from Ra- 
phael’s designs, have been much obliterated, partly by damp (the corridor 
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above having been left open till lately), and partly from their haviug been 
painted on an intonaeo of lime and marble dust; they have also suffered in 
some measure from violence and mischief. 

Effect of Stained Glass on Paintings.—A few facts aad observations con- 
neeted with the employment o£ stained glass in rooms with paintings in them 
may not be unimportant, as an opinion has been expressed that windows 
coloured in any degree are iueompatible with paintings in rooms so lighted. 
]t rather appears, however, from many instances, that stained glass niay be 
sometimes so employed with great advantage; aud that the excess of light 
may be thus subdned or otherwise modified so as to produce the most 
pleasing etfect. 

In the cathedral at Munich the windaws are coloured to a certain height, 
and although the effect is far fro:n pleasing considered in itself, yet it is very 
useful as regards the pictures in the church, as the light is brought in from 
ahove in an advantageous manner. 

At Saronno, near Milan, there are twn small frescos hy Luini with a 
coloured circular window hetween. ‘The pietures are lighted by a window 
on one side, and could not be seen at all but for the exclusion of white light 
hy the coloured glass in the centre window. In St. Patrizio, at Bologna 
there is an altar-piece under a window filled with richly stained glass; the 
picture is well lighted from an opposite window, but if the window over it 
lad been of white glass it would have been impossible to see the picture, 
which is very dark. The sun happened to shine through the rich hues of 
the window ahove, and I observed here, as 1 had previously remarked at 
Saronno, that the pieture did not suffer in consequence. 

At Assisi in the upper ehureh, all the windows, one excepted over the door, 
are coloured, but in those which are painted, much of the glass is left white ; 
the light is weak in this church, and it is thus apparent that it does nat al- 
ways answer to tint all the windows, even although pure light is partially 
admitted, hut where the light is sufficient every window in a room with 
paintings may have a certain proportion of stained glass in it, provided pure 
light be not altogether exclnded. Tt may be ohjected that coloured rays 
will he thrown on the frescos when the sun shines, but white rays are quite 
as ohjectionable, and hesides, frescos never should he placed where the sun 
ean shine upon them, as, like other pietures, they fade sooner or later under 
its inflnence ; coloured glass in such a case might be an advantage, and the 
inconvenience from the coloured rays would be temporary. 

Freseo-secco.—Certain processes of painting allied to fresca having been 
referred io in the foregoing statement, it may be desirable to add a hrief 
account of them. 

The early mural pictures, although commenced in fresco, were, as before 
observed, usually finished in distemper, and the vehicle eiaployed was a mix- 
ture of yolk of egg and vinegar. This mode of painting was adopted also 
on panel and on canvass; and it is probable that many Venetian pictures, 
supposed to he entirely in oil, were painted in this manner, and then glazed 
and finished with oil colour. 

There can be no doubt of the durability of this mode of painting on walls, 
as there are many well-preserved examples of it by the early masters; hut T 
am unable to quote any instance of the successful adoption of the process in 
modern times, Professor Overbeck informed me that he painted in this 
manner at Assisi, but that it was necessary to lay a ground of whiting on 
the wall in the first place—a process which is manifestly objectionable, and 
not in accordance with ancient practice. 

An Italian artist informed me thet it is necessary first to give the wall a 
coat of strong size, and then to give it a second coat mixed with the yolk of 
egg and vinegar. 

Another mode of painting, of which there appear to he a few early exam- 
ples, and of which there are many later ones, is called by the Italians fresco- 
secco. Iwas informed that a large painting by Orgagna, in the chureh of 
Sta. Maria Novella, is in fresco-secco. J examined it, but hesitate to pro- 
nounce au opinion. 

The later masters painted extensive works in this manner: the ceiling of 
the great hall in the Barberini Palace in Rome appears to me to he in fresco- 
secco; and in Rome, Florence, and Genoa, the ceilings of most of the pa- 
laces are covered with paintings executed in this manner; it is the mode of 
paintiug still adopted in Italy for nearly all decorative purposes, is easy of 
execution, and unquestionably durahle, whilst it is certainly the most econo- 
mical process whieh can be followed. 

Fresco-secco has heen practised for some time in Munich: the ceilings of 
corridors of loggie and those of staircases, are thus painted in the palace; 
and the Chevalier Von Klenze, who first introduced the process at Munich, 
is satisfied with the experiments whieh have been there made with it. 

The following is a description of the method. The plastering of the wall 
having heen completed and lime and sand only having heen used for the last 
coat, the whole is allowed to dry thoroughly. When a wall is intended to 
be painted, the surface of the lime is ruhhed with pumice-stone, and on the 
evening of the day preceding that on which the painting is to he commenced 
the plaster is thoroughly washed with water, with which a little lime las 
been mixed. The wall is again wetted next morning, and then the cartoons 
are fastened up and the outline is pounced. The artist then begins to paint. 
The colours nre the same as those used in fresco-buono, and are mixed with 
water in the same way, lime heiog used for the white. 

If the wall should become too dry, a syringe, having many fine holes at 
the end, is used to wet it. Work done in this way will bear to ve washed as 
well as real fresco, and is as durable: for ornament it is a better method 
than real fresco, as in the latter art it is quite impossible to make the join- 
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ings at outlines, awing to the complicated forms of ornaments; on this ac- 
count walls thus decorated in real fresca present an unsatisfactory appear- 
ance. "The joinings are particularly observable in tlie loggie of the Vatican. 

Painting in fresco-seceo cau he quitted and resumed at any point. The 
artist need not rigidly calenlate his day's work, and eau always keep the 
plaster in a good state for working on. But whilst it offers these advantages, 
and is partieularly useful where mere ornamental painting is alone contem- 
plated, it is in every important respect an inferinr art to real frereo, Paint- 
ings executed in this mode are ever heavy and opaque, whereas fresco is 
light and transpareut. Freseo-seceo has heen ehiefly adopted by late and ìn- 
ferior masters, and nnne of the works exeeuted in this manner are of great 
reputation. The early pietures which are designated by the Italians as 
works in fresco-seeco are not probably exeented in this manner, The methad 
may have been adopted in repainting parts, and this may have led to the idea 
that entire works were thus executed. 

Freseo-secco is extensively used in Italy at present, and with great suc- 
cess: the chiaro-senro decorations executed in this manner are excellent ; 
but I found that at Milan, where 1 had an opportunity of examining some 
specimens, it did not hear washing like the Munich process, The method 
seemed the same, but the result differed in this respect, and 1 had no oppor- 
tunity of seeing the actual proeess of paintings executed in this mode, iu 
any other part of Italy. 

At Genoa, where the paintings in the ehnrehes and palaces have no claim 
to be ealled freseos, although generally so descrihed, a compound process has 
been followed in their execution. They were all commenced, or partly 
commenced, in fresco, but were finished in distemper, and size has been used 
for mixing the colours, as they can easily be removed by washing. The 
objeet of the Genoese artists has been to supply the fancied defieiencies nf 
fresco. painting in point of colour; but, although they have sueceeded iu 
making use of vermillion, brilliant green, and bright yellow, they have not 
produced satisfaetory works of art. The paintings are garish, and out of 
harmony; the colours suhsequently added in disteniper do not harmonize 
with those previously used in freseo, and the general effeet is totally devoid 
of that transparency which is distinctive of good freseo-painting. The Ge- 
noese have brought fresco down to the level of mere size-painting ; and the 
works which they have left are proofs of the danger of carrying the practice 
of retouching too far. 

In the Doria Palace instanees occur iti which it may be observed that the 
entire picture was not prepared in fresco and then retouched in distemper, 
but that portions were painted in fresco and then, the plaster being allowed 
to dry, the remaining portions, not previously tonehed when wet, were begun 
nd finished in distemper. Pierino del Vaga, or perhaps Pordenone who 
painted in the same palace, may have introduced this practice as well as 
others equally objeetionable. 

The annexed wood-cut, Fig. 6, exhibits a contrivance for a scaffalding, &c. 
formerly and still in use in the practice of fresco-paintiug. 


Steps with a moveable seat, and which has an iron hock or clamp on the 
end, and a leg equal in heizht to two steps. 
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THE ARCHITECTURE AND ENGINEERING OF AGRICUL- 
TURE ; OR, COLONIAL DIVISION OF LANDS AND 
ITS RESULTS. 


Uxpzn the above paradoxical and high-sounding title, 1 propose to 
draw the attention of the landed gentrv and farmers of this country 
to tlie results of the proceedings of the Colonial Land and Emigration 
Offiee, in their treaties with the North, South and West Australian 
colonies; also the colonies established in New Zealand. The Crown 
granted to the New Zealand Company, established in 1539, lands to 
the extent of 160,000 acres, at Port Nicholson, in one block, or more; 
of such blocks six might be 5000 acres, and the rest 30,000 acres, each 
block to he a continuous tract bounded by the natural landmarks of the 
cauntry. The government is to define and make the survey of the ex- 
ternal lines of every assigned block ; aud arbritators nominated by the 
Government are to determine the price of the interior survey of each 
hlovk of 1000 acres. The land is to be sold progressively, as the 
surveys are completed, at one unifurm price of 20s. per acre. 

A second colony was formed in March, 1811, under certain stipula- 
tions, viz., the site to he chosen in New Zealand, (the site is since 
selected and named Wellington,) and to extend to 201,000 acres, which 
was to be divided and sold in allotments, cach allotment to cunsist of 
three sections, one of 150 acres of rural land, one of 50 acres of 
accommodation land near the proposed town, and one of lacere of 
town laid. Priority of choice to be decided hy lot; the fixed price 
of each allotment to be £300, and upon which a deposit of 307. was 
to be paid to the Company's bankers; and on the payment of the full 
pureliase. money, three separate land orders ta be given, which were 
alsa to be determined by lot. The Company reserving a right to pur- 
chase 100 out of the 1000 allotments, subject to the same conditions 
as the other purchases. Au amount equal to 25 per cent vf the pur- 
chase money paid by the colonist to be allowed towards cost of cabin 
passage, outfit, &c., in the order of their respective applications; and 
the other 75 per cent to be appropriated towards the Emigration 
Fund. 

A revival of the sales of laud is now in course of being established 
hy the New Zealand Cumpany, for planting a third colony, to be called 
New Eiinburgh, the site to he a block of 120,550 acres. The original 
grant from the Crawn to the Company was at the rate of 5s. per acre; 
and fram what precedes this, it will be seen that the Company charge 
in the first instanee a uniform price of 2Us., and which is increased in 
the second and third colonies to 30s. per acre. ? 

What I propose to denominate the architecture of agriculture, is 
the terms and limits employed in the dealings with the Company and 
the Government, and the terms employed between the Company and 
the emigrant purchasers. 1 propose to call the engineering of agri- 
culture, the means to be used to occupy or make the land tenant- 
able. First then as to architecture, we bave the term block used, 
tu specify an indefinite extent of country; then specific blocks, to 
specify a continuous tract of euuntrv, bounded by its natural land 
marks: these specitie blocks are limited in size and number, as in the 
instance of the first settlement of the New Zealand Company ; six 
may be of 5000 acres and the rest of 30,000. The Government 
survey the boundaries of the specilic blocks as soon as they are as- 
signed. We have now the term specific assigned blocks, and a pro- 
prietor, who now appears for the first time entitled to a block of land, 
say one of the six of 5000 acres, as mentioned above: so much for 
architecture of agriculture. 

The engineering, or means of occupation by the proprietor, is now 
to he considered. The external boundary of the blocks, as before 
stated, is first surveyed by the Government, and the Government and 
Company fix a scale of prices for the interior survey uf each 1000 
aeres. When a purchaser is obtained for one of the blocks, we have 
a proprietor of an assigned block ready to treat with purchasers of 
luts of 1000 aeres each, or a section, vizą, a portion of a large lot; 
we have then a large landed proprietor ready to treat with a pur- 


2 The New Zealand Company, it must be remembered, have received these 
grants in compensation tor the claims they had derived by purchases from 
the native ehiefs, in the same manner that compensation was granted to other 
holders of native claims. Moreover, it is to be observed that it is the prae- 
tice for government to make sales of large tracts in the colonies to land com- 
noe at a reduced price. by which the government immediately receives a 
arge sum, while the Cimpany lay out a large capital in improvements, and 
the introduction of emigrants. Op such prineiple large grants have been 
made to the Canada, New Brunswick, Australia, Van Dieman's Land, British 
American, South Austrahan, New Zealand, and Australina Land Companies. 
Lhe New Zealaod Company, we believe, do not purpose to take a larger sum 
than 5s. per aere foc their own profit. the rest. being devoted to emigration, 
education, churches, steam navigation, roads, harbours, &c.—Epiton. 
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chaser for a section of land. Suppose the block to obtaia a name 
from some peculiar feature of the country, as a mountain, say Mount 
‘Barker, the block then has a distinct name, and the term is changed 
to a district, as in this suppositious one, “ The Monnt Barker District ;” 
this district will afterwards contain several surveys of 1000 acres 
each. Now supposing a purchaser has been found for a section of 
land, another name is then required for the allotment, say in this case, 
that it shall be called Dutton; the purchaser is then entitled to ask 
for a survey, which when complete, he will be ready to sell into smal- 
ler sections to be occupied by purchasing emigrants. On the ar- 
rival of emigrants, they generally employ an agent on the spot to 
select a section of land for them. Supposing the agent to have fixed 
a location, it would then be designated, iu the phraseology of emigra- 
tion, a section situated in New Zealand, the name of the country, in 
the Mount Barker district, in Dutton’s survey, section 4205, or as the 
case may be. Next, suppose the emigrant’s hut built, and he gives it 
a name, say, Balhannah, and others follow his example, we then begin 
to get rid of all sections and blocks, and in the mind’s eye, have ar- 
rived in Her Majesty’s loyal town of Balhannah, new Zealand. 

But to return to see what has been actually done in carrying the 
above plans into effect; we first have the settlement of the New 
Zealand Company, then the district called Wellington in Port Nichol- 
son. In this district in July, 1539, 1123 emigrants had arrived, and 
in March, 1540, the town contained 3000 inhabitants. The amount or 
extent of the land order iu this case was for one acre of land and 100 
acres of rural land. A second Company was then called into exist- 
ence, which lias subsequently merged into the New Zealand Company; 
they erected a settlement called New Plymouth, where the amount of 
land orders was reduced in extent to a quarter of an aere of town and 
30 acres of agriculture, the whole block consisting of 57,500 acres, 
exclusive of roads, which was divided into 2200 town sections, con- 
taining in the aggregate 550 acres, and 209 suburban or agricultural 
sections, constituting the remainder. Before the emerging or amal- 
gamation of the New Zealand and the rival Companies, the latter had 
sold 1000 town sections, 54 suburban sections, and 149) sections of 
rural land, (a third term now introduced for the first time ;) and there 
have been sent out by the emerged Companies, to this, the second 
settlement, called New Plymouth, 305 male and 204 female colonists. 
The sccond settlement of the New Zealand Company, or third yet 
projected, is to be called Nelson, the site of which is not yet chosen; 
itis to be divided and sold in sections of 201 acres, viz. oue acre of 
town, 50 suburban, and 150 agricultural, to be sold at the uniform 
price of 30s. per acre, which is at the rate of 7/. per acre for town 
lands, and so on. 

From what has been previously said, it will be seen that one of the 
stipulations was, that the Company reserved the right of purelasing 
in the first instance nearly one half of the whole settlement, and by 
introducing three terms into the conditions, and consequently three 
different orders of land. The land orders sold in this country are for 
the suburban and agricultural, the town land being retained as a gre- 
vious monopoly, and with a non residence vf thousands of miles. 

In Mr. Jamieson's account of New Zealand, who was surgeon-snper- 
intendent of emigrants to South Australia, and to whose account 1 
am indebted for many of the details of the size of blocks of land, he 
says, at page 142, “The owner of a land order entitling its holder to 
the first choice of a town allotment in the New Zealand Company's 
settlement of Port Nicholson, refused to sell his priority of choice for 
£1000;” and that sheep farmers now proceed beyond the boundaries 
of location by paving for the pasturage, or a squatting license. As a 
further proof of the establishment of the land monopoly in the colonies 
of the New Zealand Company, l may add the substance of a letter iu 
the Z incs, September 26, 1843, and dated Wellington, Mareh 9, 1513, 
from an officer of artillery, practising as a private surveyor; he says, 
“I wish something could be done, if not to tax the absentees, at least 
to give encouragement to bona fide settlers. The agents are confined 
by the absentees to grant no other terms for Forest land than a lease 
for seven years," which is evidently of no use to the settler, the ab- 
sentee coming in for all the settlers improvements almost as soon as 
any improvement has taken place. To Charles Dickens's Martin 
Chuzzlewit the publie are deeply indebted, for the bold manner in 
which he shows up the system pursued in America, with regard to 
emigration, in his graphic description of taking possession of an al- 
lotment, he says, “ At last they stopped—at Eden too—the waters of 
the deluge might have left it but a week before: so choked with slime 
and matted growth, was the hideous swamp which bore that name.” 

I will now state what has been achieved in Australia. New South 
Wales was colonized in 1788; West Australia in 1529; South in 
1534, and North in 153s, and their populations in 1539, were respec- 


2 Published 1842; Smith & Elder. 
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tively 78,000, 4,000, and 13,000; the population of North Australia is 
not given, but Van Dieman's Land is stated at 43,000, Australia has snf- 
ferred equally with New Zealand in regard to the disastrous effect of 
a slow and inefficient survey, and from the injustice of the Special 
Survey Law prohibiting the cutting of wood and cultivation of the 
ground in unappropriated lands. ‘The enormous amount of £4000 is 
requisite to get a special survey- "The squatting system is mostly 
acted upon, which is a complete bar to the cultivation of the land for 
agricultural purposes, in consequence it only remains pastoral. The 
squatters pay a licence of 40s. per annum per square mile, and who 
upon their leaving are paid fur the stock yard by the proprietor. 

I have perused the letters of a relative who arrived in Adelaide, 
Sonth Australia, in September 1839, and from whose experience and 
residence I am indebted for the following fact connected with the 
connty as regards the system pursued with respect to lands, its price 
and suggested improvement. The cost of a Special Survey has been 
stated, which entitles the parties to a selection of as many acres as 
pounds are paid for the survey out of 23 square miles which is allowed 
to extend twelve miles in length, and any breadth; to make np the 
quantity, by this means the county is gutted of good land, and the re- 
mainder is unsaleable on account of its distance from a common cross- 
ing or reserved acre with water; it also prevents cultivation as good 
land is kept for sheep runs, to prevent which, as also the bad land re- 
maining for ever on the hands of government, it is recommended to 
divide the blocks inte 640 acres or square miles, and again to divide 
them into sections, say two of fine land with water, three hilly with 
water, and three wood and mountain, and to make the price propor- 
tional to the 20s. value, and to fix a maximum price for each descrip- 
tion to prevent malignant bidding, at 40s. for fine land, 20s. for hilly, 
and 6s. Sd. for mountain. At present the special surveys generally 
bring from 50 to cent. per cent. profit after examined by the public, 
five per cent is paid ou a survey to the party who discovers and marks 
the boundary of the proposed survey, and five guineas is paid to an 
agent for the selection of eacli section, which is a much clieaper and 
hetter plan than exploring the land personally, and if a special survey 
is required, a year will elapse in waiting for the leisure of the surveyor, 
and of these surveys already completed the proprietors pick out por- 
tions and delay the rest, and monopolize the district by reserving 
those containing water; and to prevent small holders of land orders 
coming and settling and sharing with the large resident proprietor 
the sheep rnns, they have large districts surveyed, and then allow 
them to be occupied by squatters, the proprietor picking out all 
the best sections. To counteract this an attempt is sometimes made 
by an association of small capitalists joining and getting a special 
survey jointly, and fixiug previously a sole arbitrator to fix the site of 
each location; bnt this plan did not succeed on account of the squabbles 
occasioned by the selection and the delay in fixing the site of each 
party to the joint snrvev altbough land has been obtained by this 
means that sold for 30s. to 7Us. per aere. Unsurveyed lands in Mount 
Barker district of Sonth Australia have been sold as high as £60 per 
acre. Of those land orders which have not been appropriated, the old 
ones have a priority, and are reserved to pounce on good sections as 
soon as tliey are surveyed, in preference to recent emigrants. Some 
of these land orders have been sold with three months credit as high as 
£70, and one a year old for £90, and one of older date for £100. 

I will now proceed to give a description of the result of the emi- 
gration of my relative as regards his prospects, and a description of 
his location. He sailed from Scotland March 15, 1539, and arrived at 
Port Adelaide on the 30th Aug. following. On Sept. 26, he removed 
to Adelaide Town, and took a lease for fourteen years of a corner site, 
79 ft. front, and 70 ft. deep, in Hindley Street, at a rent of 15s. per 
foot per annum. He bought, through an agent, an S0-acre section of 
suburban land for £240, in Mount Barker District,? on which he 
erected an inn at a cost of £90, built of turf, and thatched, which he 
has let for five years, at £100 for the first, and £125 for four follow- 
ing years: he has sold two and half acres in allotments, which yield 
£25 per annum: he has also sown 25 acres, which with seed cost £120; 
also one aere of whins, furze, or gorse, and planted 70 trees, viz. apple, 
pear, plum, peacl, quince, apricot, citron, gum trees, and vines; he 
has also sown the following seeds—cherry, damson, cape gooseberry, 
hop, cocoa-nnt, peas, beaus, turnip, water and rock melons, pumpkin, 
cucumber, cabbage, sixteen varieties of greens, potatoes, plum, 
orange, grape, cotton, silver tree, capsicum, and aloes. 

The thermometer in the shade stands at 76° to 90°, and in the sun 
at 115° to 120°. In the colony of South Australia there are about 
12,000, although Mr. Jamieson says 15,000 inhabitants, and in Ade- 


3 Section 4208 in Dutton's Survey, near Onkaparinga or Angus River aad 
road to $mallies survey, and passes one end and the ride or road to Mount 
Barker in which 8080 acres are surveyel. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


305 


laide alone one-half reside. The price of land in town is from £8 to 
£20anacre. In the town of Adelaide the streets are laid out recti- 
linearly, there being about three houses on each acre; itis divided 
into two portions by a valley, in which runs the chain of pools called 
the River Torrens: the intervening ground is reserved as a common. 
Seven miles is the distance to Port Adelaide, the nearest point at 
which vessels can load. The principal street is Hindley Street, three 
quarters of a mile long, and its continuation, Rundle Street; but 
King William Street, leading from tlie Government House and Post 
Olfice, will be the most superior. Currie Street, next Hindley Street, 
to the south, is being filled up, bat not closely ; and beyond it houses 
are erected having little appearance of a town. Rosina Street is the 
name of another, in which my relative temporarily set up his tent. 
In Hindley Street a site, 25 ft. x 1Sft., was let for two years on 
lease at a rent of £53 per annnm, and £40 was paid for the lease : 
another, with a frontage of SO ft, X 100 ft., was let for 50s. a foot per 
annum. 

The following is a description of the buildings. The Capitol is a 
mud house, with a reed roof, a sheet for a door, anl an apron for a 
window, the Pisé is cornered with brick. There are a few brick 
houses. The English church is built with rubble stone, and is already 
in a dilapidated state, and has been partly rebuilt witha square tower 
at one end, with a shingle pyramid and transept intersecting the 
other. The Methodist building is ornamented with four Doric 
columns and pediment the span of the roof. The Independents are 
seeking subscriptions; aud the Seceders and Kirk of Scotland are 
also about erecting places of worship. In the vicinity are several 
Germans who have settled, carrying with them their peculiarity of 
construction: four miles north 200 are settled on the division of 
labour and profit; and at a distance of 28 miles is their settlement of 
2000 acres called Klemzig: it is a long street, with isolated houses 
in gardens, with the gables towards the street. They have another 
settlement eighteen miles off, and which was one of the first special 
surveys: it is named Hansdorf; it is not so clean in appearance as 
Klemzig. 

The port where the Post Office and bonded stores are is badly 
situated, boats of two feet draught grounding in the mud. Large 
ships lie at the intersection of the north arm of the creek nine miles 
from port; but fonr miles higher up many ships lie there having fil- 
teen feet water. The height on the bar at top of tide is sixteen feet. 
To remedy the inconvenient situation of the port the Sonth Aus- 
tralian Company is making a road to the creek, and propose to erect 
jetties. A canal is already cut through the swamp, and a road is 
making alongside, towards which each cart visiting the landing brings 
a load of sand from the hill as toll. The creek is called the Sixteen- 
mile Creek, and for twelve miles is lined with mangroves, the distant 
hills backing the landscape. The range is a gradual rise from Eu- 
connter Bay : Mount Lofty is six miles from town, and is 2200 feet 
high; Mount Barker is a few feet less, and commands a view of a 
dozeusurveys. Botl these mounts have given names to the districts 
adjoining. The roads are laid down straight, with cross roads every 
four or six sections. 

Mr. Jamieson, in his work before alluded to, mentions crossing the 
hill range in Mount Barker District with two Scotchinen, one of whom 
was my relative, and from whose letters I have collated the preceding 
notes. They took the old Tiers road by Mount Lofty, and visited the 
Cattle Company's station, and passed through Meadons' Survey, 
Smallies’ Survey, and the Three Brothers’ Survey, on the bank of the 
Onkaparinga or Angus River, and then proceeded 25 miles south on 
the Wollinga River, where the land is good, and some eligible sec- 
tions taken. The Angus River and Hindmarsh River, the latter near 
to Lake Alexandria, are the discoveries of Mr. Cock, who is fully 
described in Jamieson's work as a successful emigrant. 

The colony was founded in 1836, and in a Parliamentary Blue 
Book pub'ished in 1912, the present governor states that the entire 
population is 16,000, of which there are in the town $474; and that 
there are 63 public-houscs; and that in 1544 the government revenue 
was £30,000, and expenditure, £150,000 ; and that 3000 acres were 
under cultivation; and that a jail, which is incomplete, had been 
erected at a cost of £32,000, or more than one year’s revenue. 
During 1942, the land under cultivation had increased from 3000 to 
19,000 acres, and the crops were valued at £95,000; so that, from 
tbe above account, the trial may be said to be over, and the colony 
fairly planted ; the trials that have been undergone being the reverse 
of Dickens’ Eden, and more like the terse language of Scripture, 
Australia being a land “wherein no waters be; at least the fact of 
water being reserved as a monopoly is prima facie evidence oT the 
scarcity of it. 

In conclusion, the division of the land by arhitrators, the effect of 
neflicient survey, the Company's reserves, and the squatting system, 
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have all been ailuded to; as also the variation of land orders in extent 
and a description of the land, the terms on which the absentees only 
will grant leases of wood lands, and the restrictions imposed as regards 
cutting wood, and the cultivation of the ground, and the enormous 
amount of rent charged for the best town sections, have also been 
stated; and I will leave it to your readers to say whether the freedom 
anticipated on emigration is likely to be obtained; and the statement 
of the governor of South Australia, as to the number of publie houses, 
I think suffieient to prevent the man of retirement and fine feelings to 
seek for a home there. Instances are mentioned, from Mr. Jamieson's 
work, of sellers of rum and bullock drovers realizing large fortunes in 
almost no time, from preying on the new arrivals. This also shows 
that there is no association—no sympathy with new comers; and that 
the fight for a living will have to be continued with even greater 
vigonr tban in this country ; and it must also be considered that in in- 
dividual gain originated the seheme. 

With respect to the price of manual labour, the emigrant is paid 9s. 
a week and food, until he finds a inaster, and the wages given by 
masters is from 15s. to 21s. a week and keep; and men working by 
yob-work will earn from 7s,to 10s. a day; and wood-splitters will 
be enabled to earn on an average 20s. a day, and instances are known 
of 50s., GOs., and 100s. per day having been made. The cost of fenc- 
ing seems almost the standard of wages—ten to fifteen yards being a 
day’s work at a eost of 1s. 6d. to 2s. per yard. 

1 wonld have sent you a list of provisions for emigrants on the 
voyage, as also a tariff list of purchases made and profit realized by 
the sale on arrival, but your Jouraal, not being exactly the medinm, I 
forbear doing so. 

As far as my individual opinion goes, 1 am so prejudiced in favonr 
of the crowded city, and like so well to be on the full tide of civiliza- 
tion, that I am almost inclined to think, with a quondam friend, who 
said “he wonld rather be executed in London, than die a natural 
death elsewhere." 1 hope what I have already said will tend to give 
parties the means of better judging of tlieir probable positiun on their 
arrival in the colonies. 


St. duw's, Neweastle-upon- Tyne. 0. T. 


REVIEWS. 


Specification of a Patent granted to P. M. Parsons, of Waterloo 
Bridge Road, Surrey, for “ecrtain improvements in steam engines and 
borlers, and in motire machinery connected therewith, yc." G. Hebert, 
Cheapside. 


Mr. Parsons has evidently great expectations and hopes to ascend 
to the pinnacle of fame by his inventions—of which consummation 
we have very considerable donbts. If we were to judge of his abili- 
ties by the extent and number of his improvements, we should rise 
from the perusal of his pamphlet with a high sense of his merits; 
but nnfortunately, if the wise saw was ever applicable, it ix so here— 
that “ what is new is not useful, and what is useful is nut new. 

Bat to show that we are not among those who would condemn all 
novelties, without enquiry and examination, we will point out where 
Mr. Parsons has encroached on the property of others, and where his 
own ideas (and they appear to us to be few) are in a practicable point 
of view untenable and useless. 

Mr. Parson's patent is divided into eleven branches, the first of 
which contains eleven claims; the second branch has two; the third 
the same; the fourth one; fifth one; sixth five; and the seventh, 
eight, ninth, tenth, and eleventh, one claim each; in all no less than 
twenty-seven distinet claims or raventions, so that our readers will 
pereeive we have taken upon ourselves a somewhat laborious office, 
even if we notice only the most prominent. he first branch applies 
more particularly to the employment of high steam aud loeomotive 
boilers, surface condensers, aod donble cylinder engines; for marine 
purposes, of all these suggestions, one only is new, the locomotive 
boiler; we use the term in its strict sense, and as it is evidently 
meant to be by the patentee—namely, constructed on the same plan 
as those employed on railways, and as he has drawn them, Figs. 1 & 2, 
sheet A. Now, we believe it is generally known, that for three or 
four years past, boilers on the locomotive pian have been adopted in 
steam vessels on the river Thames and elsewhere, and although gene- 
rally, and more appropriately, termed “Tabular Boilers,” are in all 
essentials exactly identical in principle with the railuay locomotive 
boilers; and we have reason to know such are now working under a 
much higher pressure of steam than the publie have any eonception; 
or is a knowledge of the value of expansion new, either in theory or 
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practice: and Mr. Parsons will find that we have made much greater 
progress in the art than he appears to have any knowledge of. 

There can be no doubt, that when the proper time arrives, when by 
safe and careful experience we can make a further advance in the use 
of high steam, by an incredse in the amount of pressure, that a 
considerable saving will arise in the consumption of fuel, and a de- 
erease in the necessary boiler room; theory has told us this for many, 
many vears past; but in these matters, theory awaits upon practice, 
and the state of the latter may be judged of from the reeent works of 
some of our most eminent engine makers. 

But is it probable that the railway locomotive boiler, as figured by 
Mr. Parsons, will be introduced on shipboard? We think not, be- 
cause their shape is that of least capacity compared with space occu- 
pied; and experience has detailed better forms and arrangements, 
quite capable of bearing as great pressures, and which enables the 
engineer to occupy to advantage all the space allowed for his ma- 
chinery. If, therefore, Mr. Parsons does not strictly adhere to his 
specification in this particular, he will merely follow in the footsteps 
of Penn, Seaward, and others too numerous to enumerate ; and his in- 
vention is therefore “useful but not new.” 

We could have wished that some seale had been attached to the 
drawings in the pamphlet, so that we might have brought to bear 
upon Mr. Parsons’ schemes the test of figures, combined with prae- 
tieal experience of the requirements of marine machinery; and it 
appears to us, we could have satisfactorily shown that he is far behind 
hoth in his theory and practiee of such engineering. Dismissing, 
therefore, the boiler, we pass to the engine, and we have (although 
disguised by Mr. Parsons’ ingenuity), nothing more nor less than 
Hornblower's scheme, as patented by him in 1781, (see Farey, 
page 334, and Gregory's Mech. Vol. ll, page 955;) or perhaps more 
strictly speaking, we should say Woolf’s engine, inasmuch as Mr. 
Parsous proposes to use high pressure steam in his small cylinder, 
and expand it in his large one;* Hornblower, on the contrary, em- 
ployed low pressure steam. But, Mr. Parsons’ complicity is beyond 
all endurance, valves upon valves, and steam and vacuum pas- 
sages without end, the former placed in situations where they 
canaot be conveniently examined, the latter rendering the casting of 
the part a most diffieult and eritieal proceeding; it further occurs to 
us, that by the employment of ¿wo piston rods, he somewhat en- 
eroaches on Maudslay's patents of 1840 and 134], (see our Journal of 
March 1840 and October 1541,) and is in this and in its method of 
securing the lower end of the connecting rod, an exact infringement 
upon the designer of the Prince Alberts engines, whose name we 
forget, bnt believe to be by birth a Swede ; and between wlio aud the 
Messrs. Maudslays, we hear, a tacit understanding exists, arising from 
mutuality of invention, or rather adaptation or use, for we eannot 
dignify such things by the term “ invention." 

And what are Mr. Parsons’ condensers but surface condensers ? dif- 
fering only in detail from Cartwright's of 1797, from Mr. Watt’s 
gridiron condenser, and later still from Mr. Hall's; the latter employs 
pipes, Mr. Parsons corrugated iron plates; disbelieving, as we do, 
the advantages said to arise from the use of surface condensers, we, 
however, cannot allow this opportuoity to pass without bearing our 
small tribute of admiration to Mr. Hall, for the ingenious and scientific 
way in whieh he lias carried out his improvements upon Cartwright's 
surface condensers; for although it was formed of plain plates, we 
contend the principle is the same, Mr. Watt introduced pipes, and 
tried numerous experiments, but failed. We have yet to learn that 
Mr. Hall is more fortunate; but be that as it may, his arrangement for 
supplying the loss of distilled water is really beautiful, and upon 
which Mr. Parsons’ is a sad parody and burlesque. 

We have hitherto principally treated of what Mr. Parsons does not 
claim per se ; but collectively, as an entire machine; let us endeavour 
to trace ont what is his individual merit, and how far he has added to 
our stock of knowledge. 

The eleven claims in the frst branch put us in mind of what is called 
“ringing the changes,” being a species of involution of surface con- 
densers, high pressure, and donble expansion engines. The third claim 
in this branch, is, we believe perfectly new, whether useful or not re- 
mains to be proved; we allude to the double action air pap, with 
separate valves and offices, the one at bottom to remove the condensed 
mater, that at the top to pump away the air and uncondensed vapour 
accumulating in the condensers; it is bat an experiment, and we have 
doubts of an advantageous result, particularly when we reflect that 
the single acting air pump in the common engine produces a vacuum 
of 274 in. frequently 25 in., the condensed water being at a tempera- 
ture of 100? or thereabout, which experience shews to be the best for 


+ We do not enter into the question as to the advantage of expanding in 
one eylinder, as Watt, or in two, as Hornblower. 
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economical purposes. By Mr. Southerw's rules (an authority above 
question) as given by Farey, page 73, it follows that the vapour arising 
from water heated to 102° is equa! to a pressure of 1-97 in. of mercury, 
therefore taking 27°54 1'97 we have 29:47 in., or only 0:53 in. below 
the mean barometric column in this couutry, which we opine, leaves 
a very small margin for inventors. We now pass to the second 
branch, which describes a double cylinder engine. Woolf again, with 
a small spice of Mr. Joseph Maudslay's patent of 1541 (before adverted 
to) we have here, two piston rods and an annular cylinder, the internal 
cylinder to be used à la Woolf, for high steam; besides a patent by 
Mr. Gillman has been alreadv secured for using two cylinders one 
within the other, and adopted for the same purposes as Mr. Parsons 
proposes. n , 

Without being hypercritical upon descriptive drawings to so small 
a scale, we shall content ourselves with remarking, that we cannot see 
how Mr. Parsons means to fit, adjust, and repair the small sliding 
valve, E F, Fig. 7, sheet A; or how to make good the wear and tear 
of the valves, N and M, with their ¿riple faces, or to secure and make 
tight the cylinder cover; and lastly, how all this complication is to be 
manipulated and worked? These are practical points which suggest 
tllemselves to us, for the means described in p. 6 are, in onr opinion, 
totally inefficacious. 

The third branch comprises a scheme that really provokes our 
cachinnation ;—we helieve it to be entirely new, although Mr. Parsons 
does not claim its leading principle—the reciprocation of the cylinder 
upon a fed piston, stating it to have been used: if so, we conceive it 
must have been ona very small scale. 

The fourth branch consists of an arrangement of steam engine, “hav- 
ing for its object the better application of the power for driviug screw 
propellers.” It is on Woolf's plan, but evinces considerable inge- 
unity ;—but it is objectionable on account of the spur gearing, which 
has been found the great difficulty in applying and working screw 

ropellers. , 

The fifth branch, for disconnecting paddle-wheels from the engines, 
so that they may revolve when the ship is under sail, would be ex- 
pensive in fitting, and useless in practice. Many other schemes are 
known of far greater superiority ; among others, that of Trewhit is 
prominent. 

The sixth and seventh branches introduce more complication where 
there is necessarily too much already, namely, in the locomotive engine. 

The eighth branch is an invention for supporting the main plummer 
blocks of marine engines. This is verily an “invention,” for we feel 
assured nothing of the kind was ever seen before. This, like the 
third branch, assures us of what we previously had an idea—that 
Mr. Parsons’s ingenuity far exceeds his practical knowledge. 

The ninth branch, au improved packing for pistons and shifting 
boxes, like tle fifth, is useless, because far better means are in use, as 
those of Maudslay and of Robert Napier. 

The tenth branch, an improved cock aud plug, is absurd. 

The eleventh branch, for preventing cams torning round with the 
shaft, is absolutely preposterous, because it can be, and is done, by 
more simple arrangements. 

This, then, completes our analysis of Mr. Parsons’ patent. We 
cannot, however, conclude without protesting against this wholesale 
mode of making up a patent, and observing that he cannot re- 
concile, with the honour and dignity of the profession, thus bringing 
together other men’s inventions, disguise them under a thin veil of 
doubtful improvement, and make the compound the subject for a 
patent. 


Weales Quarterly Papers on Engineering, PartI. London: 
John Weale. 
Weales Quarterly Papers on Architecture. Part I. London: 


John Weale. 


Mr. Weale, having sneceeded so well with some of his annual 
publications, particularly the papers of the corps of Royal Engineers, 
has now commenced two quarterly miscellanies, one devoted to engi- 
neering, and the other to architecture, as the means of preserving 
those papers which, witlout being of sufficient bulk to justify an inde- 
pendent publication, are yet too long for our columns, or require a 
greater extent of illustration than we can devote to any one subject. 
We see that the design includes scientific memoirs, the lives of emi- 
nent professional men, republications of American works, and transe 
lations of important communications from the French, Dutch, and 
other foreign languages. When il is considered that the works will 
cach form a handsome volume at the end of the year, expensively 
llustrated, and at a moderate price, we are sure these new enterprises 
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will receive that support from the two professions which they well 
merit. 

The engineering part not inappropriately commences with a 
copious life of Brindley by Mr. Hughes, C. E. It gives full details as 
to his works, and is illustrated with a copper-plate portrait. Another 
memoir succeeds this, namely, one on Wm. Chapman, C.E., for 
whom is claimed the invention of the skew arch, first applied by him, 
in 1787, on the Kildare County Canal in lreland. Originally employed 
in the merchant navy, his attention was early directed to hydraulic 
engineering, which, on the advice of Watt, Bonlton, and others, he 
determined on pursuing as his profession. He was consequently 
employed on a number of canals and docks, and, among others, on the 
London Docks. He was also the anthor of several usefnl professional 
works, and of many valuable inventions and improvements in mechan- 
ical processes, particularly in rope-making, and the shipment of coals. 

We have afterwards a paper on the dredging machine, with three 
engravings, and entering into the history of that invention, but to 
which, as it is likely to be the subject of controversy in this Journal, 
we will not at present enter. The plates describe a machine con- 
structed under the direction of the late Mr. Rennie, in 1802, for rais- 
ing mud out of Messrs. Perry’s dock at Blackwall, and another used 
at the Hull docks in 1S08. In this paper it states that “the piles (600 
in number) for the coffer-dam of the Wapping entrance of the London 
Docks, constrncted by Mr. Rennie, were driven by one of Boulton & 
Watt's eight-horse engines in the year 1801. Next comes an account 
of the engines of the Russian war steam frigate, the Kamschatka, 
constructed at New York by Messrs. R. & G. L. Schuyler. Four 
plates illustrate this subject, and a description is given of several 


‘peculiarities in the construction, for which we cannot say much in its 


favour. We will, however, let the engineers give their own reasons. 


“In the United States, the most aproved method of using steani is 
expansively, that is to say, by having a high pressure in the boiler, 
cutting off the steam from the cylinder after the piston has performed 
say one quarter of its stroke, and allowing this high steam to expand 
throngh the remaining three quarters of the stroke. To this system 
to work to the best advantage very long cylinders are required. 

“ Having determined upon adhering to this method, so successful 
in our river steamers, it became necessary to adopt some plan by 
which the length of cylinder could be preserved without elevating tlie 
engines above the deck. or cramping the action of the connecting rod, 
as is seen in some English government steamers. By reference to the 
drawing, you will observe tbat any desired length of stroke can be 
obtained without adding to the elevation of the engines, and also that 
the connecting rod has great length and free action. The advantages 
of placing the cylinders in a horizontal position, firmly secured to the 
keelsons, and bolted down through the bull, are also very great. The 
strain of the engine is fore and aft, which tends greatly to relieve the 
ship. The engine takes up much less space in width than any other; 
there is consequently room for coal-bunkers four feet wide on each 
side, thereby rendering the engines completely shot proof. In this 
plan we retain vertical air pumps, force pumps, and valves. The 
steam and exhaustion valves are of the kind commonly used in the 
United States, known as double balance valves. The valves used for 
expansion are of our own contrivance, and peculiar to this ship; they 
are worked by a separate eccentric and rocker shaft, which is so set 
as to follow the motion of the steam valve, cutting off the steam at 
any point of the stroke which may be desired; they can be thrown out 
of gear instantaneously, without stopping the engine. The triangle 
or half beam, which forms the connexion between the piston rod and 
the connecting rod and cranks of the engine, can be so arraoged, by 
altering the centres, as to make the cranks of any length which is 
thought most advisable, without reference to the length of stroke of 
the piston. In the case of the Kamschatka’s engine, the cylinders are 
623 iu diameter, and have ten feet stroke, while the cranks are but 
four feet in length, and you will readily perceive that any leverage 
lost in shortening the crank is exactly counterbalanced by the gain 
upon the half beam. The steam is cut off at one third of the length 
of the cylinder. The number of strokes of the piston are from 26 to 
94 per minute—on an average 30; thus requiring 4260 cubic feet of 
steam per minute, of an average pressure of I2 lbs. per square inch 
above the atmosphere. Slie has four copper boilers, (constructed for 
burning anthracite coal), each 10 feet long, 12 feet 6 inches wide, and 
11 feet high; the flues all centering in one chimney, 7 feet in dia- 
meter, and 46 feet high above deck. Each boiler has four separate 
futnaces ; the heated current is taken from each furnace through 400 
copper tubes, each 25 inches long, and one inch in diameter in the 
clear. From any one of these furnaces, by a peculiar construction of 
a revolving grate, the coals can be instantly dropped, and the tubes in 
that furnace can be swept out and cleaned while all the other furnaces 
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are in active operation. Some doubts were enterlained by engineers 
in this country as to the possibility of keeping these small flues tight, 
and also as to their choking up on along sea voyage. Our expe- 
rience in the Kamschatka completely settles that point. Of the 6400 
tubes in her boilers, not one is known to have failed in any respect. 
After passing throngh these small tubes, exposizg an immense quan- 
tity of fire surface, the heat is carried by ordinary cross flues through 
the upper part of the boiler over the arch of the furnaces to the 
chimney. ‘The consumption of anthracite coal in the Kamschatka, to 
furnish the supply of steam above stated, varies from one ton to one 
ton and a quarter per hour. We would also remark, that the same 
boilers answer, though not so perfectly, for the consnmption of bitu- 
minous coal. On the voyage from Southampton to Cronstadt the 
latter coal was used, the average consumption being 32 tons in 24 
hours. 

“The plan of engine nsed in the Kamschatka, and known as 
‘Lightall’s Patent,’ is gradually coming into general use in these 
waters. A new steamer for the Hudson river, now building, 325 feet 
long, which is expected to excel in speed ull others, is to be supplied 
with these engines, the proprietors having already tested the plan for 
several years in the largest and finest boat on that river. 

“The AKamschutka, planned and constructed by ns for the Russian 
government, is a man-of-war steamer of the largest class, carrying a 
heavier armament than any steamer. She is a double decker; carries 
on the main deck eighteen long 36-pounders, and on her spar deck 
two guns of 10-inch bore, one forward and one aft, revolving in whole 
circles; and two guns of 8-inch bore, revolving in half circles. Her 
length is 246 feet; beam, 45 feet 6 inches; depth, 24 feet 6 inches ; 
tunnage, 20492, ; draught of water with crew, ammunition, provisions, 
water fur a cruize, and fuel for 26 days, 16 feet. The performance 
of the ship, iu a very stormy and tempestuous voyage from New Yurk 
to Cronstadt, in the months of October aud November, 1511, was en- 
tirely satisfactory. Her rate of speed was from 10 to I2, and ucca- 
sionally 124 knots per hour. Under sail, her engines being discon- 
nected, she has made 197 miles in 24 hours. In the heaviest weather 
she was steered with perfect ease, and shipped no sea dnring the 
whole voyage.” 


Mr. Joseph Gill has contributed some hints and improvements of 
the steam engine, which reqnire to be separately considered. 

We see that for the next number much matter of interest is pru- 
mised hy Mr. Weale, and particularly papers on the light-lionses of 
England, France, and America, the hydraulic works of Holland, and 
the ship-bnilding of the United States. 

The Quarterly Papers on Architecture commence with “an Essay 
vn those Powers of the Mind which have reference tu Architectural 
Study and. Design," by Mr. George Moore, well known for bis talent 
and abilities in architecture, as well as the fine arts generally. 

The next paper refers to the Greenwich poor-huuse, by Mr. R. P. 
Browne, the architect of the building. It is accompanied by four 
plans and an isometrical view. The arrangements for classifying the 
inmates appear to be well carried out, and are of an extensive cha- 
racter, affording accommodation fur near 120) persuns, the cost being, 
on an average, about £24 per head. The following is the cost of the 
land and buildings : 


ke Uh 
Purchase of land and expenses — .. oe co USS 3 (6 
Forming a sewer ta the river, about 250 feet, aud 
other works Ae ae Sc co RIA UO 
Contract for house .. BG £15,671 0 0 
Additional works in buildings and 
fittings Bc on Sc se SHE (UO 0 
Artesian well and three-barrel pump 20S I1 II 
Boilers and furnaces for washing .. 65 5 0 
Steam cooling apparatus, eight baths, 
boilers, stores and fenders 720 0 0 
Additional works for enlargement of 
ingrmary department E 546 0 0 


24,580 16 11 


mmu Im mg 

The next paper is the Life of the late Mr. Morrison. architect of 
Dublin. We learn from the memoir that William Vitravins Mor- 
rison was a kind ot hereditary architect, his father, grandfather, and 
great grandlather having also exercised the profession. Sir R. Mor- 
rison, the father of William, and under whom he was brought up, is 
also a subject of the memoir. William Morrison, according to this 
paper, was the first to introduce the Tudor style into lreland in 
modern days, and was the designer of a number of the finest modern 
seats in Ireland, principally in the style just named 
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We next have four plates of stained glass windows, selected froin 
the ancient churches of York by Messrs. Bell and Gould, architects. 
The plates are beautifully printed in colours by Mr. Chetfins, and have 
a very rich effect. The concluding paper on the Primitive Churches 
of Norway, with six drawings of doors, with carved frames and fron- 
tispiece in wood, highly ornamented, and of a peculiar arabesque cha- 
racter, are well deserving the study of the architect; and, as the 
author observes, they affurd hints and ideas that might be turned to 
account, and, among other purposes, for ornamental metal work. 


Ecclesiastical Architecture. 
Part I. London: Van Voorst. 


The present ecclesiastical fever will do some good if only fur the 
interest it excites in architecture and its details. Parsons are looking 
about them, brushing off the whitewash, and brushing up antique fonts, 
pulpits, sereens and pews, a zeal which we hope will also be caught by 
the Church Building Commissioners. The vld rule was when one of 
the large workhouse buildings, misnamed churches, was run up, tu 
stick in a few sheep-pens or pews, and consider the job completed. 
Attention to details, or the necessary ornaments, was not to be ex- 
pected, the same ice-fiend ruled in cold propriety in the interior who 
had pared the outside to bare walls, simplicity, or as we should eall 
it, nakedness, reigned supreme, and the carpenter and joiner tinished 
tastefully what the brickleyer and labourer had so artistically begun. 
We hope, however, that the reign of the Goths is cheeked, and that 
we shall see better things. The present work will do much goud in 
this respect, fur it gives some excellent examples of what may be dune 
in all styles in that neglected attribute of a church the funt. The pre- 
sent number contains po less than sixteen engravings all by first rate 
arlists, and produced with that excellence Mr. Van Voorst knows so 
well how to display in his illustrated publications. We hope to sce 
this work carried to a great many numbers. 


lllusirations of Baptismal Fonts. 


RAILWAY WORKS—ABBOTT’S CLIFF, DOVER. 


We are indebted to Mr. Hodges, engineer of the Sonth-Eastern Railway, 
for the following details. Another of those blasts by which the progress of 
the works have been so greatly facilitated, and having for its ohjeet the 
clearing out the angle of the slope to form the face of the Abbott’ Clif tum- 
nel, was intended to have been effected on Thursday; but, from some unac- 
countable cause, the circuit of one of the voltaic batteries was prematurely 
completed, discharging a portion of the mines, and leaving the rest unsprung. 
In this blast (although minor in point of power, yet, as a piece of engincer- 
ing, much more ditlicult than any of the preceding), 3600 ibs. of gunpowder 
were to have been exploded. This was divided inta 23 charges, varying fram 
28 Ibs. to 900 lbs. each, and placed upon two platforms, 100 feet apart; the 
upper having 12, and the lower 16 charges, the whole of which were intended 
to have been simultaneously ignited. The arrangements had all been most 
carefully made by Mr. lodges, assisted by Mr. Graves, and it is impossible 
to account for the partial and premature ignition which tauk place. So, 
however, it was; some of the mines first exploded, and Mr. lodges, finding 
that to he the case, completed the circuit of the whole of the batteries, by 
which the 12 mincs on the upper platform were discharged. Upon examina- 
tion, it was found that the spoil. caused by the prematurely exploded mines, 
had disarranged the whole of the wires connected with the lower mines, and, 
of course, prevented their being discharged until this spoil could be removed. 
The dislodgment effected by the npper mines is precisely what was required ; 
and therc is little douht but that the lower mines, when discharged, will pro- 
duce the desired result, although not fircd with the upper. This partial 
check, for it can scarcely be called a failure, is the first with which 
Mr. llodges has met in the course of the numerous explosions which have 
been planned and executed by him during the progress of the works, and 
hy which so many thousands of pountis and so much time have been saved 
the company aod contractors. Since the above was written, the lower mines 
were discharged, and the result is precisely what was desired by the pro- 
jectors. The works are progressing here with great rapidity; the ontward 
piles of the viaduct are now been driven, and its completion will take place 
duriog the month, These piles go completely into a rocky substratum, and 
give great security and firmness to the work. The sea-wall is in a state of 
rapid completion, and, when erected, will prove a most perfect barrier ta the 
inroads of '* Davy Jones," from whose attacks, such is the natural formation 
of the beach, we think there is nothing to be feared. The Archcliti-fort 
Tuonel will be finished next week ; and the preparations are now being made 
for laying the permanent rails in the Shakspeare Tunnel. According to ap- 
pearances at present, we have little doubt that Mr. Cubitt's expectation ot 
opening the line to Dover before the end of next month will be realized ; at 
all events we feel quite satisfied that the year 1843 will witness the carriages 
of the South-eastern Railway running to Dover.— Dover Tetegraph. 
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NEW INVENTIONS AND IMPROVEMENTS. 
ERA 1 
BIELEFELD'S PATENT DRESSING GLASS STAND. 


In the construction of glass stands every kind of form has been given tn 
the frame and pillar suppurtiug them, but it is somewhat remarkable that no 
attempts have been made to improve the principle of construction : in seek- 
ing graceful forms we appear to have hitherto forgotten to inquire whether 
the mechanical structure may not be improved ;—a circumstance the more 
remarkable, as the usual mode is admitted bv every one to be very faulty. 
The glass in all cases hangs on two stems, and turns on two pins: after 
leaving the workman's hands, for a few days or weeks, the glass turns ohe- 
diently to our will, and retains the desired augle; hut soon a little obstinacy 
shows itself; the glass seems bent on resuming its vertical position : a turn 
is then given to the screws to keep it in its place: again another and another 
turu gives us a brief control over the pertinacions mirror; bnt it is soon 
found that every turn of ihe screw increases the evil, for, in pressing against 
the glass, it mechanically forces the stem which holds it out of its proper up- 
right position; and thus it is at length compelled to leave the glass, and take 
its own course, or to endeavour to resist it by wedges, props, or other shifts. 
Never yet, however, has this difficulty hcen overcame; for, by some strange 
oversight, inventors have never sought a new principle of hanging. Mr. 
Bielefeld, however, the inventor of the article before us, which he calls the 
Qudqudversal Glass Stand, has at length adopted the right course with com- 
plete suecess. 

lt will he at once seen that the simple stem which holds up the mirror can 
be raised or lowered, so that it may he used either sittiug or standing; that 
ihe mirror itself can be turned to the right or thc left, and set at every 
possible angle: and it is also obvious that the screw which keeps the joint 
tight can never cease to do so, as it acts on a principle the very reverse of the 
screws on the old plan. The accompanying figures and description will ex- 
plain the construction. 


Description :—a is a simple stem, sustaining the mirror, which cau be 
placed in a more or less vertical position by means of ô a joint fitted with a 
thumb-screw, to admit of being tightened or loosened at pleasure. cisa 
hollow shaft, or column, in which the stem a is made to slide freely. disa 
felt collar,_fitted on the end of the stem a, to ensure an equal bearing on the 
hollow column. e is a collar, turning freely on the. hollow column, and is 
fitted with a screw stuffing-box, which allows the mirror to be fixed at any 
degree of elevation, and at the same time admits of its being turned either to 
the right or to the left. f is the foot, which is made to screw off or on, by 
which means it may be packed in the smallest possible compass,—a great 
desideratum in exportation. 


ARMSTRONG’S HYDRO-ELECTRIC MACHINE. 


(Tug machine which, under the above name, is attracting crowds of ad- 
mirers to the Polytechuic Institution, is an apparatus contrived by Mr. Arm- 
strong (an enthusiastic scientitic gentleman of Newcastle) for the purpose of 
collecting, on a large scale, the electricity generated by the friction of par- 
tially condensed steam. The vivid streams of electric fluid which are drawn 
from every part of the machine, and which appear almost inexhaustible, fill 
the reflective beholder with a mixed fecling of awe, of pleasure, and of pride ; 
of awe, at beholding so vast an accumulation af a power so fearful—of plea- 
sure, at its novelty and beauty—and of pride, that man has attained the 
power of making subservient to his will, this mysterious agent, apparently 
more concentrated than tlie forked lightning, one shock of which, if passed 
through his body, would stretch him a lifeless corpse. The victory of mind 
over force is indeed daily extending, whether it he cxercised over beasts or 


the elements, whether stcam or electricity. 
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This discovery, like mauy others which are now changing the pursuits and 
opinions of men, is of very recent origin, bearing date but two or thrce years 
ago. It appears that an attendant to a fixed cnginc at Newcastle, whilst 
standing in a current of sícam rushing fram a leaky valve in the hoiler, ex- 
tended his hand towards it, and perceiving a slight spark, concluded that the 
boiler was full of fire. Mentioning his suspicions to Mr. Armstrong, the latter 
tried it, and from thence proceeded with experiments, which have ended in 
the production of the present machine. Tt is said that from the fall of an 
apple, Newton worked out his beautiful theory of gravitation—that the 
swinging of a lamp in a cathedral, suggested to Galileo the laws of the pen- 
dulum—and although we would not put this new discovery nn a par with 
these, yet it is of the same nature. Thanks to the wide diffusion of scientitic 
knowledge, there are now multitudes of minds wha, imbued with true philo- 
sophic zeal, heholding an accident or an isolated experiment, which formerly 
would be viewed with the cye of superstition or considered as the result of 
chance and unaccountable, would immediately consider its cause and cifect, 
and see in what manner it might assist in the adyancement of scicnce. 

Description.—It may he considered to consist essentially of three parts; 
a boiler 7’6” by 3’ 6" from which the steam passes, by two tubes in the tnp, 
into the 2nd part, a long hnrizontal tube, from which issne 46 curved pipes, 
terminated by wooden nuts with orifices 4; of an inch, allowing high-pressure 
steam, mixed with a great quantity of condensed water, to rush upon the 3rd 
part, the conductor, which is composed of four rows of hrass pins, contained 
in a ziuc box, 7 ft. long by 1^ 10” wide. The boiler is insulated by standing 
on six strong glass legs; the funnel is suspended, and when the machine is 
in action is raised np; the conductor is in electric communication with the 
earth. 

Theory.—]t appears from the investigations of Dr. Faraday, that no por- 
tion of the electricity is due to the steam; it acts only as the drivioz 
power to the particles of water which are condensed in the curved pipes. 
That, in fact, it arises from the particles of water, rubbing against the small 
orifice from which it rushes. Positive clectricity is excited, which the con- 
ductor instantly carries to the earth; the water thea, in order to return to 
its normal state, robs the boiler of its share, and leaves it in an intensely 
negative state. Thus we see, that although derived from a new source, 
we have not to add to the list of thermo, magneto, chemico, and frictional 
electricities, as the latter is quite sufficient to account for it. It may, indecd, 
be compared to the common electrical maehine, by considering the water to 
correspond to the glass, and the boiler aud tubes to the rubber. The Doctor 
has shown, by experiments as simple as conclusive, that dry steam or air elicit 
no electricity, bnt that if either hold in suspension particles of liquids or 
solids, electricity is excited; that in the case of water, it must not contain 
à conducting substance, or none would be obtained; and that if it contain 
oil, tnrpentine, or other resinous substance, it produces electricity of an op- 
posite kind. 

It appears strange—the only difference hetween steam and water at 212^ 
being the latent heat the former contains—that electricity canuot be produced 
from hoth; and it would lead us to consider steam as being a definite com- 
pound of oxide of hydrogen + electricity + latent heat, the latter being in 
a much weaker state of combination, and always heing parted with before 
the electricity. 

The reader is, we doubt not, aware that Faraday discovered, some years 
ago, ihat carbonic acid gas, by being generated in immensely strong vessels, 
may be compressed into a liquid state; that Thilorier discovered that, if 
this liquid be allowed to rush into the air, part of it passes iuto the state of 
gas, and, by the cold pruduced, freezes some of it into tlie solid state. Now 
it would he an interesting experiment to ascertain if, hy insulating the appa- 
ratus, electricity could not he collected. The circumstances appear so simi- 
lar, that we feel convinced that such would be the case. We should like to 
hear of Mr. Addams, who has greatly improved upon Thilorier's apparatus, 
whether he has tried it, and, if so, what is thc result. , 

The exceeding beauty of the experiments performed by this machine is 
very striking. Water and oiher liquids have been decomposed by it; and 
every day, beyond the ordinary experiments with tin foil and wires in various 
shapes, gunpowder is exploded, and shavings ignited, and the aurora borealis 
imitated must splendidly. Metallic leaves and wires arc exploded hy dis- 
charges from the large battery, which is charged six times in one minute. 
Although the battery can be charged in one-fourth of the time by this ma- 
chine that it could be by the colussal plate machine that they used formerly, 
showing, therefore, four times the intensity, it appears that the striking dis- 
tance, that is, the length of flash, is not anything like so long.' 

Mr. Bachhotfner, who gives an exceedingly clear leeture on the machine, 
drew attention to an interesting spiral movement in the electric fluid, which 
occasionally takes place in the aurora experimeot, which cannot be accounted 
for. We think it may possibly have sume connexion with a fact which we 
noticed, that, although the apparatus is not shifted at all, yet the discharges 
do nat take place in the same spot, but are always shifting: it may be, be- 
cause the electricity does not arrive at the same degrce of tension on the 
spot where a discharge has just taken place. 


2 On closely inspecting the paper on which the metals were exploded, 
which was kindly given to us by Mr. Bachhotiner, the coloured streaks which 
are left were found, in several instances, to be composed of an infinite 
series of finer lines. placed at right angles to the general streak, showing 
that at the time of the discharge they woe converted into temporary electro- 
magnets. 
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We think the praprietors of the Polytechnic Institution deserve all the 
success they are reaping, for the spirited way in which they are bringing 
forward all new scientific discoveries; and may, with great confidence, re- 
commend our readers, both scientific and otherwise, to witness the splendid 
effects of this new machine. 


PREPARED PAINTED SURFACES OF PAPER. 


Henry Martin, of Norton-terrace, Camden-town, painter, has obtained a 
patent for “ improvements in preparing surfaces of paper.—Patent dated 
March 30, 1840; they consist in embossiog and enamelling the surfaces of 
paper, and In manufacturing paper-hangings. A coat of oil-paint of the de- 
sired colour, is first applied to the surface of the paper, as evenly as possible, 
with a common paint-brush; it is then rubbed lightly over with a brush, 
similar to a clothes or shoe-brush, (giving it a circular motion,) to remove the 
marks of the paint-brush ; after which, an additiooal smoothness is given to 
the painted surface, by passing a dry brush, called a “a softener,” lightly 
over it. If more than one coat of paint he laid on, this process is repeated. 
Or, instead of the above method, the paint may be applied by conducting the 
paper hetween two rollers, together with an endless felt or other fabric, 
which is supplied with paint by passing under a roller, partly immersed in it ; 
the superfluous paint being removed from the felt, as it ascends, by a scraper. 
The paper, thus prepared, is emhossed, by passing it between engraved rollers 
or dies; or is converted into paper-hangings, by printing the required designs 
upon it with blocks or other surfaces. If a glazed or enamelled surface is to 
he given to the paper, the oil-paint must be used in a thick or round state, and 
thinned only with turpentine, in the same manner as if it were used for 
* flatting." When the turpentine evaporates, the calour becomes sct; the 
paper is then placed upon a hed of woollen cloth or other soft material, and 
a pallet-knife or trowel, with a polished surface, is passed over the painted 
surface of the paper, with a slight pressure; the colour being set, yields ta 
the pressure, and a glaze is thereby produced, which may be afterwards 
heightened inthe usual manner. Other means may he resorted to for glazing 
the painted surface of the paper, if preferred. 


RAILWAY CHRONICLE OF TIIE MONTII. 


Tut Railway proceedings of this month have been principally confined to 
the results of the great amalgamation movement of last month. ‘The influ- 
ence of the Great Midland junction has been to produce the greatest eflect on 
all the railway interests of England by the creation of a new power, with a 
new policy. The London and Birmingham, hitherto the ruling line of the 
south, has been the first ta feel the change. It is said that the Great Mid- 
and has made a proposition requiring the London and Birmingham to let 
tnem work their own traffic ta London on the save terms as the Manchester 
and Birmingham do on the Grand Junction, under the penalty of having 
their own line from Leicesicr to London, The London and Birmingham 
have, in consequence, taken a bold step by bringing about an amalgamation, 
or rather union, of the Northern and Eastern and Eastern Conntics, so as to 
prevent these latter lines from falling under the power of the Great Midland, 
and assisting them in obtaining the traffic of the north and east of England ; 
while it is expected this measure will secure to the London aud Birmingham 
the benefits of the Northampton and Peterborough line. lt is most probable 
that these hopes of the London and Birmingham will not be fulfilled ; but 
the union of the two lines has taken place, meeting of each being held at the 
Shoreditch Station on the 25th, when resolutions were passed, almost without 
opposition. approving of the plan, except that Mr. D. W. Harvey, at the 
Eastern Counties’ meeting, made a speech two hours long. The plan gua- 
rantecs 5 per cent. dividend to the Northern and Eastern, then the Eastern 
Counties to have $} per cent., and the remaining profits to be divided in the 
proportion of twa-thirds to the Eastern Counties, and one-third to the 
Northern and Eastern. The joint board to consist of twelve Eastern Counties’ 
Directors and six Northern and Eastern Directors. 

The Devon and Cornwall Railway is progressing, two meetings having been 
held at Plymouth and Devonport on the 25th and 26th, in favour of it, at 
which Mr. Saunders, secretary and chief superintendent, and Mr. Brunel, 
chief engineer of the Great Western Railway, attended. 

Twolines have been started as branches from the Eastern Counties Rail- 
vay to Harwich, and the plan for the extension to Ipswich is being prosecnted. 

A line has been brought forward to carry the mineral traffic in Furness for 
shipment to the Piel of Foudrey : it will also form part of a West Cumber- 
land line. 

The Churnet Valley line has been revived. This railway would proceed from 
the Manchester and Birmingham Railway by Leeds to Der. y. 

Mr. Rastrich is surveying for a Brighton Railway branch from Shoreham 
to Wnrthing and Chichester. e 

We ought 10 have mentioned above that an amalgamation is also on the 
tapis hetween the North Union Railway and the Bolton and Preston. Many 
parties justly fear that the ultima’e result of ama'gama:ion will be to throw 
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all the lines into the hands of the Government. The French government, in 
defiance of the expression of public feeling on the General Railway Act. 1s 
trying to get the lines into its own hand in France. It is said they intend 
next session to ask the Chambers for her authority to work the Paris and 
Northern Railway and Montpellier and Nismes Railway. This, if successfal, 
would also be an examrle for our parties here. 

With regard to foreign railways, the great event has been the opening of 
the junction line between Liege and Aix-la-Chapelle. This forms a con- 
tionous communication of upwards of 200 miles from Cologne, on the Rhine, 
to Antwerp, Ostend, and Lille. 

The Darlington Junction Railway has guaranteed the projectors of the High 
Level Bridge 3 per cent. on the expenditure of £100,000, as a composition 
for toll on railway traffic. Messrs. John and Benjamin Green are appointed 
architects. and Robert Stephenson consulting enginecr. The idea of em- 
ploying wood is abandoned. and either stone or wood will be the material 
employed. The capital is to be raised in shares of 200. each, and the esti- 
mate of the cost of the bridge is £80,000; a revenue from traffic of 84 per 
cent in addition to the guaranteed per centage is anticipated, notwithstanding 
which, very few shares have been taken; the prospectus was issued last Sep- 
tember, and John Hodgson Hinde, Esq., M.P., is chairman of the committee, 


Another great event of the month, has been the decision in the important 
case in Chancery of Ranger v. The Great Western Railway, involving in 
itself and the cases depending upon it, upwards of a quarter of a million 
sterling, some say £400,000. ‘This litigation has long acted to the disadvan- 
taze of the Great Western Railway Company, Mr. Ranger and his advocates 
having been large in their demands and Inud in their denunciations of fraud 
against the company and its engineers, particularly Mr. Brunel's. The Vice 
Chancellor of England. Sir Lancelot Shadwell, in giving judgment by special 
appointment, at Lincoln's Inn on the 27th, gave judgment on every point in 
favour of the company, dismissing the plaintiff's bil with costs, and de- 
claring his statements to be devoid of foundation, at the same time that he 
vindicated the high character of Messrs. Brunel, Frere, and Babbage. As to 
the plea that contractors were not to be guided by the decision of the en- 
gineer as to the mode in which the work was executed, the Vice-Chancellor 
repudiated such a doctrine; he said it was of impartance to the safety of 
mankind that railways shnuld be exeented under the directions of eminently 
scientific men, and that in the act of the Great Western Railway Company, 
the legislature had set an example, in declaring the opinion of the Surveyor 
General of Metropolitan Reads, and of the Engineer of the London and 
Birmingham Railway. decisive as tn certain works, as to quantities and valu- 
ations. however application might be made to that court. He treated as 
nonsense the attempt to reject the decision of the engineer, because he was a 
shareholder in the enmpany ; it was notorious that engineers and other offi- 
cers of railway ecmpanys were shareholders in them: and there could be no 
doubt the interest of the engineer was paramount to that of the shareholder, 
The Vice-Chancellor, on the plaintiff's own showing, upheld the system of 
penalties for the fulfilment of a contract, as a wholesome system to insure 
the work being eflectually an] punctually executed, since the plaintiff him- 
self had adopted the same system with his subcontractors, and on the same 
gronnds? He also asserted the legality of the taking possession of the work 
and plant, In fine, the Vice-Chancellor dismissed the bill on nearly every 
ground, with costs, leaving the plaintiff to any remedy he might have at 
common law, and allowing an account to be made out subject to the penal- 
ties and conditions of the contract. This result was what was anticipated 
by most reasonable men. though Mr. Ranger and his friends had buoyed 
themselves up to the last with the hapes of success. Ie wil’, however, very 
probably try to induce bis creditors to appeal from this judgment, though it 
is not likely with any success. This decision is of importance, not merely on 
ifs technical grounds, but as it relieves the property of the Great Western 
Company from a bearing influence in the money market, secures the present 
management in office, which otherwise was in jeopardy, and leaves free scope 
for the exercise of the plans of extension entertained by the moving parties 
in the concern. 

Midland Counties Railway—We are informed that the platform acrass the 
Trent was not carried away by the floods, as stated in last month's Journal, 
but was removed at the latter end of August, in consequence of the Weir 
being finished. 


— 


Ewxcnisn asn Bercias CokrE.—For the comfort of the Newcastle coal- 
owners. and as a set-off to a paragraph deprecatory of the Newcastle coal, 
we have to mention that serious complaints have been made by all parties 
connected with the Paris and Rouen Railway, in reference to the Belgian 
coke which has been latterly used npan it. The Journal of Rouen, states in 
a recent number. that on the opening of the railway, and for some time atter- 
wards. the locomotives were supplied with Engl sh coke, end all went well. 
The stock, however. lecame exhausted, and recourse was had to Pelgian 
coke. The trains immediately became seriously retarded, and the company has 
appealed to the fribune of Commerce. for damages against tbe merchant who 
supplied the Belgian coke—and surveyors have been appointed, in consequence, 
to estimate the damage.— Gateshead Observer. 
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THE GREAT NORTIIERN STEAM SIIIP. 


This tine vessel, which was built by two or three spirited individuals at 
Londonderry, in the north of Ireland, and completed last year, arrived in 
the river Thames last January, she has since then, through some imperfection 
in her machinery, been Jaid up in the East India Docks, for the purpose of 
having her engines thoroughly exammed and set to rights, to adapt them 
more particularly to the working of Mr. Smith's patent Archimedean screw ; 
for this purpose, the awners placed the machinery in the hands of Messrs. 
Miller and Ravenhill, the well known engineers of Blackwall. We know of 
no one hetter qualified for such a task than Mr. Joseph Miller, his superior 
practical knowledge of all the details of the marine engine are well known 
to all persons throughout the world, who are in any way connected with 
steam navigativn; this is farther proved by the very great satisfaction he 
has given to the owners, for the very perfect manner he has completed his 
task, which has heen an Herculean one, when it is considered that he 
has had to alter engines of a large magnitude which had been made, not by 
one engineer, but by several, and in various parts of the United Kingd m, 
part having been made in Ireland, and other parts by different manufacturers 
in England. It now affords us much pleasure to say that at a trial of the 
vessel down the river Thames on the IIth ult.. the engines performed all that 
could be desired; her performance against tide was fully equal to 7} knots 
per hour, her speed through the water may be fairly taken at 10 knots per 
hour; when we consider the disproportion of the power to the tonnage of 
the vessel, this is a most satisfactory performance, and shows that the screw 
is nearly eqnal to the paddle wheel in rivers, and superior in the open sea, 
particularly during tempestuous weather. It must be a source of great satis- 
faction to Mr. Smith, the patentee, to whom all the credit is due, for his perse- 
yering industry in bringing forward this new mode uf propelling, in opposition 
to a whole phalanx of great men. 

As the engincs have undergone some alterations, we will proceed to describe 
them, together with their dimensions. and also those of the vessel. 

‘There are two engines, which are placed immediately abaft the vessel, with 
the large spur wheel athwart, between the engines, and the boilers in advance 
of the engines, leaving the whole of the midships and fore part of the vessel 
clear; and we must here suggest the necessity ol placing the saloon or prin- 
cipal cabin in the midships, so as to avoid the unpleasant noise of the cog- 
wheel gearing, which is very objectionable. There cannot be the slightest 
objection to it ; for, if stowage he required, it might be placed in the stern 
and fore part of the vessel as well as in the midships. 

The engines are of the direct action steeple principle, with cylinders 68 in. 
diameter, and 4 ft. 6 in. stroke placed in the centre ol the breadth of the vessel: 
attached to the top of the piston rod is the cross head, forming the base of a 
triangle, to the apex of which is depended the connecting rod, working like a 
pendulum; the lower end of this rod is attached to a crank fixed on to the 
shaft of the large spur-wheel, a corresponding engine working a similar 
crank on the other side of the spur-wheel, which is, as before stated, placed 
between the two engines. There are two air pumps to each engine 19 inches 
diameter, and of the same stroke as the cylinder, worked by rods fixed at 
each end of the cross head forming the base of the triangle just mentioned : 
these two air pumps communicate by passages with a single condenser placed 
in front of the cylinder, with the steam and exhaust valves between. From 
this description it will be seen that the power is applied direct to the large 
spur wheel, 20 feet diameter, (depth of cogs on the face, 23 inches, and pitch, 
6 inehes,) which takes into a pinion, below 5 feet diameter, fixed on the iron 
propeller shaft, 10 inches diameter, which is firmly attached to the screw pro- 
peller with eonplings; the diameter of the screw is 11 ft., length fore and aft 
5 ft.10in., and pitch 14ft. From these dimensions it will be seen that, if the 
engines make 20 strokes per minute, the speed of the screw will be equal to 80 
revolutions per minute. 

The vessel is of the following dimensions, extreme length 247 ft. breadth of 
beam 37 ft. length between perpendiculars 222 ft., depth in hold 26 ft. 5 in. 
draught of water 18 ft.. length of mein mast 90 ft. foremast 83 tt., mizenmast 
6] ft., length of mainyard 76 ft. and diameter 223 in., she can spread the 
enormons quantity of 6700 sq. yds. of canvass ; burthen B.M. 1750 tons; there 
are three decks, the upper one is entirely clear, excepting the forecastle, all 
the windlass and capstan gear being 'twist decks; she is built remarkably 
strong, and is in every way a vessel that will stand severe service. 


THE IRON STEAM SHIP “NIMROD.” 


Tus vessel was launched from the huilding-yard of Messrs. Thomas Ver- 
non & Co, on 26th Scpt. last. The following are the dimensions of the 


vesscl : 
Length from figure-head to taffrail.. 200 fect. 
do. hetween perpendienlars .. 180 ,, 
do. of keel o9 gc. MUS og 


Beam re ee on ^U 26 
Width over Paddle-boxes Bc £5. n 
Depth of Hold x eh a I6 en 
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and admeasures, old mode, 591 tons. This vessel is built for the City of 
Cork Steam Packet Company, who intend to sail her between this port and 
Cork. She heing the 30th iron vessel which has been constructed at this 
estahlishment, many improvements have hecn introduced which experience 
alone can discover: she is adapted to carry a large cargo at a very light 
draft of water; and hy her beautiful lines and model she is possessed of the 
qualities of an excellent sea-boat and fast sailer, The hull, rudder, paddle- 
beams, and deck-heams are made entirely of iron, and are of extraordinary 
strength. She is clinker-built to light water line, and double riveted on the 
longitudinal joints: ahove this line the plates are all flush. She has four 
water-tight hulk-heads, and divided into five water-tight compartments, the 
absence of which in other vessels has often to be deplored: the Pegasus, 
Solway, and Queen, which have so lately gone down, wonld no doubt have 
been saved had they possessed this improvement. The frames of this 
vessel are of strong angle iron, with sleepers, 15 inches deep across the bot- 
tom; the length of the fore-hold is 50 ft. 10 in. exclusive of a portion at the 
how for chain lockers and use of the crew ; and length of after-hold, 63 ft. 6 in. 
betweeo which and the stern-post is placed a tank to contain water. The 
quarter-deck is 55 ft. long, from which the cabins are entered by a spiral 
staircase. The principal saloon is 41 ft. long and 8 ft. high; it is ornamented 
hy Bielefeld’s papier maché gilded mouldings, and, thongh not of the most 
spleadid order, presents an appearance exceedingly neat and elegant; it is 
lighted from the deck by a skylight of considerable size and very chaste de- 
sign: there is a separate cahin for the ladies, and one for the gentlemen, hoth 
neatly fitted up with every convenience for the comfort of passengers. The 
entrance-hall is pleasant and airy, and the steward’s pantry compact and 
conveniently situated. The number of berths which can he made up is 50. 
She is intended to have three masts, rigged with Smith’s patent wire rope, 
and is expected to he ready for sea this month. The keel was laid on the 
Gth of May last, so that the vessel has been built in the short space of four 
months and twenty days. 

The engines, manufactured by Messrs. Bury, Curtis, & Kennedy, are of 
300 n.r.; they are on the direct-action plan, with a much longer connecting 
rod than is geaerally obtained in direct engines, though they do not reach a 
greater height above the deck than that of an ordinary crank scuttle; they 
also occupy a very small portioa of the vesscl, the length of the engines alone 
heing 9 ft., and width, 20 ft. 6 iu., and the whole space occupied in the length 
of the vessel, including engines, boilers, firing-room, &c., is only 35 ft. 10 in. ; 
the engine-room is thus so much reduced, that the capacity of the holds is 
increased at least 10,000 cubic feet for stowage above that which is generally 
obtained when engines of the side lever construction are nsed. They are of 
the following dimensions, viz. : 


Diameter of cylinders .. 5o ES E 66 inches. 
Length of stroke S A ce fet am 
Diameter of paddle-wheels over the floats 24 „ 6 4, 
Breadth of paddle-floats a6 a 8 4 “653 
Depth of ditto zn T. se 2) GE TEE 


The air-pump, which is double-actiag and placed between the cylinders, is 
37 in. diameter, aud 2 ft. 7 in. stroke. 


MISCELLANEA. 


New Dock at ELLESMERE Port.—A commodious new dock, for the recep- 
tion of shipping, has just been completed by the Ellesmere and Chester Canal 
Company at the terminus of their canal at Ellesmere Port. The opening of 
the dock for public use was celebrated on the 13th Sept. The works occupy 
three acres, and consist of a spacious dock, with wharfage, berths, &c., 
capable of accommodating a large number of vessels of 300 tons burthen. In 
connexion with the dock is an extended range of warehouses. four stories 
high, being 260 teet in length, and 45 feet wide ; and which are connected 
with the dock by three wings. two stories in height, each extending in length 

20 feet, and being 40 feet wide, and under which canals extend from the dock 
for the convenience of loading and unloading the vessels and hoats using the 
canal and dock. The whole of the works, with the exception ofthe river wall, 
were designed by the late eminent engineer, Thomas Telford. Esq.. F.R.S., 
whose plans have been carried ont under the direction of Mr. Cubitt. The 
works, which have been in progress for the last two or three years, were con- 
ducted under the able direction of Mr. Provis, the contractor, at a cost of 
£100,000, and are a masterpiece of architectural and engineering skill. 


The National states that the Government had commenced the construction 
of buildings near Vincennes which would cover beyond 300 acres of ground, 
and were intended to contain a model foundry and complete arsenals. with 
barracks for a considerable force of infantry and cavalry. "' These works,” 
adds the National, * have been undertaken without the authority of the 
Chambers, and the expense of the construction is estimated at 45.000,000 [.* 


CornwatL.—The Town Council of Truro have selected the designs of 
Messrs. Cope and Eales of. Bloomsbury Square. for the New Stannaries 
Hall. ‘Town Hall and Markets about to be erected there. There are two 
façades in the Italian style of architecture, one facing ihe river aud forming 
an approach to the Fish Market. The buildings are to be executed in Granite 
ata cost ot about £7000. ‘The second premium was awarded to Mr. E. W. 
Kluislie of Carlton Chambers. The Town Hall and Markets at St. Anstell, 
also designed by Messrs. Cope and Eales. are rapidly pr gressing, and will 
probably be completed by the ensuing spring. 
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Ma. StewAnn’s New Iron Beacon ror THE Goopwin.—Her Majesty’s 
steamer Tartarus, Captain Bullock, R.N., arrived in our roads on Saturday 
last for the purpose of taking off and planting on the Goodwin Sands an 
iron beacon invented by Mr. Steward, and constructed upon the principle of 
the ponderous-footed pile, which is the great novelty in Mr. Steward’s plan 
for tbe formation of a harhour of refuge. On Sunday afternoon Captain 
Bullock having communicated with Mr. Steward as to the best course of 
proceeding, the Tartarus sailed for the Goodwin, to fix a huoy at the spot 
appointed hy the Hon. Trinity Board for the erection of the beacon. On 
Monday the Tartarus returned to our bay, having been prevented by the 
heavy surf on the Goodwin from fixing the buoy. After a stay of a few 
hours the Tariarus again steamed off for the Goodwin, and returned to 
Dover on Tuesday morning, accompanied by the large lugger No. 1, from the 
deal yard, to take off the beacon. For this purpose the Tartarus, having 
npon each visit received tbe usual flag honours from the castle and heights, 
entered the harbour, and being a very fine vessel, upwards of 500 tons, she 
was an object of no small attraction. On Wednesday morning, arrange- 
ments having been made for shipping the beacon on hoard the Ingger, half 
of the shaft, with the ponderous foot, was lowered from the Ordnance erane, 
when it was unfortunately found that the hoat was unequal to the weight of 
this part of the heacon, on account of the position in which it was neces- 
sary to place it. It was then considered the best plan to procure from 
Sheerucss a chain lighter, and the Tartarus left the harbour on Wednesday 
afternoan, and proceeded to Sheerness for that purpose. She is expected to 
return in a few days to complete her task, and place Mr. Steward’s beacon 
on that grave of thousands, the all-devouring Goodwin. May success attend 
the indefatigable exertions of the worthy inventor! The beacon was cast 
hy Messrs. Poole and Co., of this town, and we shall give a description of it 
in a future number. The active co-operation of the Admiralty must be 
highly gratifying to Mr. Steward, as it onght also to he to the public in 
general, evidencing, as it does, the readiness of the Government to promote 
all plans of merit projected for the safe guidance of the wooden walls of old 
England, and the preservation of their brave crews.— Dover Telegraph. 


[MPROVEMENT OF THE River Tyre —The Town Council of Newcastle on 
October llth, decided tv take the opinion of Mr. J. Walker, as to the effect 
of the alterations now in progress in contracting the waterway to a line laid 
down by the late Mr. Rennie, in which line Mr. Cubitt, Mr. Richardson, and 
Mr. Anderson, the late engineer to the corpora ion, and their present en- 
gineer, Mr. Brooks, are said to concur. The opinion of Mr. Walker is taken, 
as engineer to the admiralty, in consequence of a memorial from the Trinity 
Mouse, shipowners, and pilots, to the Council, against the proposed con- 
traction of the river at Dent's Hole; Mr. Cubitt having been previously em- 
ployed as consulting engincer to the Corporation, it was proposed to cunsult 
him as to the contraetion at Dent's Hole; but Mr. Walker's opinion as to the 
whole question was decided to be taken. 


Lauwsen or AN Inon SrkgAM-vEsskrL-— On the 5th ult. there was launched 
from the yard of Messrs. Fairbairn & Co, of Millwall. a beautiful iron steam- 
vessel called Der Pfatz Graf, ot the following dimensions—length, 180 ft. 
beam, 20 ft. 3io., depth of hold. 9 ft., and about 350 tons burthen, to be pro- 
yelled by engines equal to 160 n.r. Ter draught of warer when launched 
was only 20 inches upon an cven keel: and with all her machinery. boilers, 
and fuel on board, it will not exceed tlice feet She is intended tor the navi- 
gation of the River Rhine, and will be employed as a tuy-boat for taking up 
vessels from Rotterdam as hich as Strasburg. Der Pfalz Graf is the latest 
of three steamers that have been constricted by the Messrs. Fairba rn. to he 
used as towing vessels cn the same river; and we are informed that the 
form-r two, which were of nearly equal dimensions with the present one, 
have completely answered the expectaticns of the proprietors. 


Launcn or THE © Fine Queen.” —On Taesday. September 26th. a splen- 
did new iron steamer, called the Zire Queen, was launched from the yard 
of Messrs. Davenport, Grindrod, and Patrick. south side ol the Queen's 
Basin, Liverpool. The vessel. which ts intended to carry p»ossenzers and 
carga between Calcutta and Singapore, is about 500 tons burthen, ind will 
have engines of about 200 i.v. 


Enuiisn Locomotive Exetxis on THE Continent.—In Germany (exclusive 
of Austria) there ave running 180 locomotive engines. bnil; in Kingland, of 
which Messrs. Robert Stephenson & Co. made S], runoing on 14 lives of 
railway ; Sharp & Co. made 49, running on 10 hnes of railway ; Turner & 
Co., 11 ; Rothwell, 10: Longridge & Cu., 5; Forrester & Co., 3 ; Kirtly, 5; 
Tayleur & Co., 1; Bury & Co.4; Fenton & Co., 2; Gaskell, 2: Rennie, l; 
Hawthorn, 1.—Total, 180.— Leipsic Journal. 


North Shields.—A new gas company, to be called the Borough of Tyne- 
mouth, was formed last October, with a capital of £6000, in shares of 57 eacli, 
and in two hours a thousand shares were taken up. the old company refusing 
to light the town on the terms offered by the Commissioners, viz., 45s. per 
lamp per annum. 
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LIST OF NEW PATENTS. 
(From Messrs. Robertson’s List. 2) 
GNANTED IN ENGLAND FROM SEPTEMBER 26 TO OcTONER 21, 1843. 
Sia Mouths allowed for Enrolment, unless otherwise expressed. 


Elisha Haydon Collier, of Goldsvorthy-terrace, Rotherhithe, Surrey, civil 
cugincer, for “ impravements in the construction of furnaces and flues.” — 
Sealed Scptember 28. í 
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John Ainslie Farmer, of Redhaugh, near Dalkeith, N. B., for “a new or 
improved mode of drying tiles, bricks, retoris, nnd such like work, made from 
clay ard other piasiie substances.” —Sept. 30. 

John George Briggs, of Leicester, coach proprietor, for “ improvements in 
axles.” —Oct. 5. 

Edward Banton, of Walsall, Stafford, saddlers’ ironmonger, for “ improve- 
ments in saddles and horse harness.” —Oct. 5. 

Richard Boote, of Burslem, Stafford, earthenware manufacturer's clerk, 
for “ improvemenis in poitery and mosaic work.” —Octoher 5. 

Benedict Albano, of Piccadilly, civil engineer, for '* improvements in pre- 
paring malerials, and applying them to the manufacture of ornamental 
mouldings, and other useful purposes" (A communication.)—Oct. 5. 

James Combe, of Leeds, engineer, for “ imprarements in heckling, cleaning, 
preparing, and carding flax and other fibrous subsiances.”—Oct. 5, 

Ferdinand Charles Warlich, of Cecil-street, gentleman, for ‘ improvements 
in the manufacture of fuel.”—Oct. 5. 

Wiiliam*North, of Stangate, Surrey, slater, for “ improvements in covering 
roofs and flats of buildings with slate.’’—Oct. 5. 

Jonathan Saunders, of Soho Hill, Birmingham, gentleman, for “ improve- 
menis in the manufaclure of iyres of railway and other wheels, ond in the 
manufacture af railway and other aries.” —Oct. 5. 

James Griffin, of Withymoare works, Dudley, manufacturer, for “ improve- 
ments in the manufaclure of spades, shovels, and such like tools.”—Oct. 5. 

Jahn Baptist Soldi, of Windsor-place, Southwark-bridge-road, Surrey, for 
* improvements in apparatus for measuring of person's heads, and for 
Jitling and retaining hats, caps, and bonnets according to such measure.” 
(A communication.) —Oct. 5. 

Charles Brown, of Woolwich, Kent, snrgeon, for ** improvements in the 
manufacture of dip candles.” —October 5. 

Lawrence llardman, of Liverpool, merchant, for “improvements in ma- 
chinery or apparatus lo be employed in ihe manufacture of sugar.”—Oct. 5. 

John George Bodmer, of Manchester, engineer, for “ improrements in 
grales, furnaces, and boilers, and also in manufacturing or working iron or 
other metals, and in machinery connected therewith.” —Oct. 5. 

Margaret llenrietta Marshall, of Manchester, for “an improved plastic 
composition, applicable to the fine aris, and io useful and ornamenial pur- 
poses." —Oct. 5. 

George Wall, jun., of Manchester, gentleman, for “improvements in the 
methods or processes of manufacturing earthenware, china, end ather similar 
substances, and also in. the machinery or apparatus applicable io such manu- 
Saclures.’'—October 5. 

Philip Walther, of Angel-court, Throgmorton-strect, merchant, for “ im- 
provements iu the construclion of sleam-enyines.” A communication— 
Oct. 12. 

John Cleaver, of Ripley, spelter maker, for “an improved furnace far 
subliming or reducing to @ metallic stale the ores of zinc,"—Oct. 12; two 
months. 

Stephen llntchinson, of the London gas works, Vauxhall, engincer, for 
improvements in gas meters.” —Oct. 12. 

Charles Brook, of Waltham mills, cotton spinner, for ‘ improvemenis in 
machinery far spinning and twisting cotton and other filrous substances.” 
—Oct. 12. 

Moses Poole, of Scrle-street. gentleman, for ‘ improvements in cnveloping 
medicine.” (A comimunication.)—Oct. 12. 

Stephen Geary, of Mamilton-place, King’s-cross, architect and civil cugi- 
neer, tor ** improvemenis in the constructian of panelling and framing, appli- 
cable to all building purposes, cabinet work, and other similar uses,” —Oct. 13, 

Richard Beard, of Egremont-place, New-road, Middlesex, gentleman, for 
“ improvements in printing calicoes and ather fabrics." (A communication.)\— 
October 13. 

Richard Tanion Nevill, of Llangennech, Carmarthen, Esq., for “an im- 
proved mode af separating certain melals when in certain states of conbination 
with each other.’—October 18. 

William Watson, Junior, of Leeds, chemist, for “ improvements in venti- 
lating houses and other buildings.” —Octoher 18. 

Jnlivs Adolph Detmold, of London, merchant, for ‘ improvements in the 
construction and arrangement of furnaces or fire-places applicable to varions 
useful purposes.””—Oct. 18. 

James Graham, of Wapping, Middlesex, for *' improvements in the con- 

, struction of pots or vessels, and furnaces used in lhe manufacture of zink, 
and in olher manufacturcs, and alsa improvements in the treatment of the 
ores of zink in the process of manufacturing zink."—Oct. 8. 

Tbomas Morton Jones, of Birmingham, merchant, for ‘ improvements in 
heating liquids and aeriform bodics,"—October 18. 

James Gibbons, of New Radford, Nottingham, machinist, and Thomas Roe, 
of the same place, machinist, for “ improvements in machinery used for 
what is called setiing or reading patterns, and slampiny or punching them 
in jacquard cards." —Oct. 21. 

George Edward Mylne, of Albion.terrace, Canonhury-square, Islington, 
watchmaker, for “ improvements in lhe construction of watcles."—Oct. 21. 


ERRATA IN LAST MONTH'S JOURNAL. 
Pape 356, column 1, line 6, for * challenged " read “ alleged.” 


Page 366. column 2, the Princess tlice steamer, for '' 12 feet long” read 
** 120 feet long ;” and in the fifth line from bottom, for ** this" read © these,” 
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THE NEW TERMINUS OF THE BRIGHTON, CROYDON, 
DOVER, AND GREENWICH RAILWAYS AT LONDON 
BRIDGE. 


(With an Engraving, Plate XT.) 


We have at length the pleasure of presenting to our readers some 
particulars of the New Joint Railway Terminus at London Bridge, 
the extensive works of which have been in progress during the last 
18 months, and are now all but completed, so far as respects the por- 
tion to be executed by tbe Brighton, Croydon, and Dover Companies ; 
and our remarks are accompanied by a view of the entire facade, as 
it will appear when the Greenwich Company's poriion of the building 
shall have been completed, together with a ground plan. 

From the time of the passing of the Acts of Parliament for the 
construction of the Brighton and Dover lines of railway, it became 
evident to the Directors and Engineers of those undertakings, that the 
Croydon terminus at London Bridge would be found not only totally 
inadequate to the carrying on of the united traffic of these lines of 
railway, but that its position to the north of the Greenwich station 
was inadmissible, involving as it did the inconvenience and danger of 
crossing the Greenwich line of raiiway at the departure and arrival of 
every train; and in due time arrangements were accordingly entered 
into with the Greenwich Company, by which the original Crovdon 
station was made over to them in exchange for the original Greenwich 
station, together with an extent of new works on the south side 
thereof of equal area; by this arrangement, combined with the 
widening out of the Greenwich viaduct from the Croydon junction 
to the terminus, from which point four lines of rails are now pro- 
vided, the Greenwich traffic is kept entirely distinet, and to the 
northward of that of the Brighton, Croydon, and Dover lines: while 
by a happy agreement between the four different companies, assented 
to on the part of the Greenwich company, hy the advice of their 
talented architect George Smith, Esq., a complete unity of design 
has been preserved in the entire facade, as seen from the approaeh 
from Duke Street. 

The whole extent of surface now occupied by the joint station, is 
130,000 square feet, or about three acres. And when it is eonsi- 
dered that the whole of this extensive surface has of necessity been 
raised by massive piers and arches to an average height of about 
23 feet above the natural surface of the ground, some idea may be 
formed of the magnitude and cost of these works, in which, exclusive 
of the old Croydon and Greenwich terminus, above $,000,000 of bricks 
have been consumed. 

On entering the station the spacious aud elegant iron roofs attract 
notiee; the surface eovered in by this means includes an area of 
48,000 square feet, or upwards of an acre, affording ample scope for 
housing and cleaning the numerous carriages of the different compa- 
nies, and securing from the weather the spacions arrival and depar- 
ture platforms, and the space to the south appropriated to carriages 
waiting the arrival of trains. 

These roofs are supported by three rows of east iron fluted columns, 
of elegant design, connected together above their eapitals by orna- 
mented arched ribs, which earry the trusses of the roof; the rain- 
water is received into cast iron gutters communicatiog with the 
columns, which being east hollow, convey away the water to the pipes 
and drains of the substructure. In the construction vf these rovfs, 
Mr. Rastrick has observed the same peculiarity of form iu the struts 
as he employed at the roofs of the terminus at Brighton, but in this 
case, instead of being of wrought iron tubing, they are of cast iron, 
hollow, and fluted to harmonise with the fluting of the columns, and 
the nuts at the end of the king and qneen rods are concealed by or- 
namental foliated pendants. The whole area is well lighted by sky- 
lights on either side of the ridge, running nearly the whole length 
of the roofs, and numerous others in appropriate situations. 

The arrival aud departure platforms, each 21 feet in width, are line 
specimens of Bangor slate paving, in slahs, averaging 6 feet 6 inches 
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hy 4 feet each. On the arrival platform is a travelling luggage en- 
closure, deserving of notice, as being well adapted to its purpose, and 
less unsightly than such contrivances usually are. 

To avoid confusion, a back entrance to the station has been pro- 
vided by means of an inclined plane, commencing at the south end of 
Joiner's Street, by whieh cabs and omnibusses are allowed to enter 
and wait tlie arrival of trains, by whieh means the inconvenience of 
the conlned spaee in front of the prineipal entrance is very much 
lessened. 

The goods wareliouse stands on tlie east side of Dean Street, com- 
munieating by a bridge with the spare carriage house on the west. 
The cranes for hoisting and lowering are worked on the pneumatic 
principle, by a small steam engine placed under the tank, which sup- 
plies the station with water. 

On referring to our engraving, it will be seen that the advanced 
portion of the facade consists of a centre, in whieh are three door- 
ways, and two wings with a doorway in each; that in the right wing 
is the first class passengers’ entrance to the booking offices; the right 
hand door of the centre is the seeond class entrance, and the centre 
doorway is the way for luggage; and the remaining doorways are the 
first and second class entrances to the Greenwich company’s offices. 
Receding from the principal front on the right is the campanile rising 
to a height of 97 feet from the level of Tooley Street to the summit 
of the vane, and exhibiting an illuminated clock for regulating the 
times of the arrival and departure of trains. 

Still further removed from the line of the principal front are the 
offices for the arrival and departure of parcels, (forming the extreme 
wings of the facade,) united by a lofty arehway, which serves as an 
entrance for gentlemen’s carriages departing by the trains. The in- 
terior of the building contains on the ground-floor the general booking 
office 53 feet by 21 feet, with separate entrances, passages, and 
waiting rooms, for first and second class passengers, so arranged, that 
the two elasses are kept distinct, until they arrive at the platform, to 
effect which objects, the arrangements seem well adapted. On the 
one-pair floor, to which we aseend by a stone staircase in the tower, 
there is a large room for the public meetings of the companies, and 
three others for the use of the joint station committee, secretary, &c., 
besides the apartments of the housekeeper; a secondary staircase 
from this part of the building leads to the clock room, in the upper 
floor of the tower, and above this to the lead flat, at the level of the 
principal cornice, from which, between the arches of the upper part, 
an extensive view of the metropolis and its southern suburbs is ob- 
tained. 

To carry ont their object, the committee availed themselves of the 
professional serviees of J. N. Rastrick, Esq., and W. Cubitt, Esq., as 
their joint engineers, to the judicious counsel of whom they are 
mainly indebted for the amount of accommodation secured in so eon- 
fined and difficult a situation. 

In the architectural department, Mr. Henry Roberts has been gene- 
tally consulted, the designs being prepared, and the works more im- 
mediately superintended by Mr. Thomas Turner, the resident archi- 
tect and engineer; and we deem it due to the taste and talent of the 
latter gentleman to state that we are iodebted to bim for the elegant 
Italian composition represented in our engraving. 

We remember, that in the competition for the new Infant Orphan 
Asylum, the second premium was awarded to Mr. Turner, and we 
think his present effort entitles him to be considered as one of the 
rising architects of the day. 


OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE. 


By Henry FurroN, M.D. 
No. 3. 


Tue Institute of British Architects is making a collection of all the 
editions of the works of Vitruvius. As soon as this collection shall 
be formed, which onght to contain as many copies of eaeh edition as 
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possible, the entire, together with all the works of Palladio and Sir 
William Chambers that can be procured, should be piled together and 
burned, and the ashes collected after the manner of the ancients and 
deposited in a snitable nrn, and let the spirits of these mighty authors 
rest in peace. The Institute is in the habit of giving medals and 
prizes for essays; it would be well to give a medal for the best essay 
on the propriety of such a sacrifice at the shrine of architectural 
taste. Although the destruction of these works would not destroy 
the existing memorials of them, nor yet perhaps work out much im- 
provement in the taste of those architects who are grown old in the 
love of them, yet the advantage to the rising generation would be 
great, and a new order of things would arise. 

There is a ROYAL ROAD to a correct taste in Grecian architecture 
and every other style, (except, perhaps, the Gothic,) it is the straight 
and consequently the shortest road to excellence; it is comprised in 
this AIM AT CHASTENESS, UNITY, AND SIMPLICITY 3 ornament as highly 
as you please, finish as elaborately as you ean, but still recollect that 
all must harmonise with chasteness of composition, unity of design, 
and simplicity of character: such are the features to be recognized 
in the rude remains of Possidonia, and such is the eharacter of the 
highly finished, thongh ruined and despoiled edifices at Athens. This 
road will lead us to study the best proportion; will lead us to be more 
anxious with regard to the quality than to the quantity of ornament. 
There are few things which distinguish a civilized from an uncivilized 
people more than the love of displaying extravagant ornaments on 
their persons, particularly the softer sex; our own lovely country- 
women set off their beanty and show their sense by a few but well 
selected ornaments; others, not so liglily gifted in person, but making 
up for that deficiency by good sense and taste, nse no ornament which 
can make them remarkable; and others again, deficient both in mind 
and person, show the first in attracting observatiou to the latter, by a 
display of too much ornament. Does, or rather did, the gilding of 
the nondescript cages, which surmount the National Gallery, redeem 
the want of chasteness, unity, and simplicity? By the way, these cages 
ought to be removed to the Zoological Gardens. 

In pursuing our journey by the royal road, we shall not be tempted 
to seek for variety for the purpose of “relieving the eye." Vitru- 
vius gives us liis theory of the proportions of columns as to that of 
the human figure, this is sheer nonsense; Imt it is not nonsense to ob- 
serve that in the human form there are no breaks, no angles except 
those necessary for some purpose in the economy of our being. How 
well the Greeks uaderstood the appropriate manner of relieving the 
eye, may be seen from an inspection of the Elgin marbles; the figures 
of the pediment, intended to be raised far above the point of vision, 
are in high relief, those of the metopes, which were nearer, are ina 
lower relief, and those of the frieze of the pronaos still lower, because 
iutended to be seen directly from beneath; had they projected, the 
effect would have been anything ont pleasing. The architects of the 
interior of St. Peter's understood the effect of due proportion well—- 
the figares with which it is ornamented are increased in size in pro- 
portion to their elevation, and hence in optics the most perfect nnity 
of proportion is obtained. To a want of the consideration of this 
may be imputed the poverty of our crowning eornices, and the neces- 
sity which is improperly created for the use of those hideous balns- 
trades on the tops of our edifices: man dislikes monkeys, they imi- 
tate humanity so abominably—and the quadrnmana themselves, as 
they rise above each other in the scale of intelligence, shun the so- 
ciety of those below them: the horse abhors the ass, because it is a 
caricature of himself: and if columos were auimated they would re- 
ject all association with balusters; but althongh they eannot speak, 
the effect produced shows us the incongruity. 

An architect should be in his line what Raphael was in painting, 
not the pupil of Perugino, nor the disciple of Palladio, but the 
scholar, whose mind should be enlighted by a ray emanating from the 
works of Da Vinci or the rnins of a Greek temple. And here we 
may observe, that as Raphael did not think it necessary to copy the 
works of Da Vinci, in order to arrive at the excellence which he at- 
tained, neither is it requisite to copy the works of the ancients, pro- 
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vided the same principles guide the modern architects which enabled 
the ancients to produce theirs. 

Greek and Latin are ealled dead languages, and any anthor writing 
in them must, to write well, compose in the stvle of those authors 
who are considered to be classical: the ideas of the modern writer 
may be new, but the style and construction are old; so it is with the 
Greek, Roman, and Gothic styles of architecture. We may, indeed, 
invent a new order or style out of these, just as French, Italian, and 
Spanish were formed on the root of Latin, after it was barbarised by 
the Goths and Vandals; but the new style sa invented will require to 
be refined and polished, as those languages were in the hands of men 
of master minds. Without, therefore, asserting that the dour for 
ehange and improvement should be considered as closed to us, it is 
folly to require architects to give a composition in any partienlar 
style, aud at the same time say that they are not to be bound down 
by the rules which governed those who invented the examples from 
which we learn it. The lovers of pure architecture have some con- 
solation when they see many of the edifices which are every day 
served up to them, for they may hope that even out of absurdity 
itself (and we have envugh of it), good may eventually arise in the 
shape of a new style, as I have, in former papers, endeavoured to show 
that the Gothie did out of the debased Diocletian. 

In the last number of this Journal, page 976, a ground plan of tlie 
proposed facade for the British. Museum is given; I freely confess 
that it promises better than anything which I feared was to be given 
to us; and I have no doubt the drawing of the clevation will appear 
strikingly magnificent; but, let Sir Robert Smirke remember and let 
the public understand, that the building itself must have a very dif- 
ferent effect, for the porticos of the wings being seen first and nearer 
to the eye than that of the recessed centre and principal one, will 
appear colossal in proportion. ln one of two ways, and with the 
same number of eolnmns, this might be obviated. First, by making 
the centre a colonnade (without any pediment) with steps on the 
three sides, and adding another column to the depth of the front of 
the wings; or, secondly, bv arranging the columns of the centra pore 
tico after the manner of the Roman Pantheon—thus : 
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There are two errors of the press in my last paper, page 371 
coluinn 1, lines 41 and 65, for “ works” read “rocks,” and for * un- 
dressed” read “ undraped ;* the season is too cold for dress being dis- 
pensed with; better to wait until “the wind shall be tempered to the 
shorn lamb," before we request the Palladian architects thus to ex- 
hibit on the raking cornices of the window pediments in a dos & dos 
lêle à tète position as designed by the great Maestro. 


ON THE QUALITIES OF TIMBER AND DEALS. 


On the several species of Fir Timber and Dials supplied to the English 
Market, and their respective qualities for the purposes of Building. 
Read al the Royal Institute of British Arehitects, Nov. 20, 1543. By 
GeorGE BaiLEv, Esg, Hon. Sec. 


In the practical part of the profession of an architect, and espeeialiy 
in those branches which occupy by far the greater portion of the time 
and labour of most of us, the seenrity of our foundations is certainly 
the most important object to which we have to direct our attention,— 
the second in importance is undoubtedly the choice of our timber. 


1843. | 


The properties of the various descriptions of wood coming under the 
denomination of timber—their relative strength and durability—their 
fitness for the various purposes of building, with regard to their stiff- 
ness in different situations and under different conditions, have all 
been treated scientifically and practically, in a manner highly useful to 
the architect, and the results have long been in our hands. 

The attention of the profession has even been called, both in ancient 
and modern works, to the planting, growth, and felling of timber, and 
the varieties which local circumstances and soil may produce in the 
same species. That information of this kind is in the highest degree 
useful to the architect, and indeed indispensable to be known, is not to 
he doubted, and the important practical resulls which may be derived 
fram inquiries strictly scientific, must be famillar to a!l of us, who, on 
a former occasion, have had tlie pleasure of listening to tlie Botanical 
discources of our friend Dr. Dickson. But in the ordinary routine of 
our profession it is seldom, comparatively speaking, that we lave to 
refer even to the original prineiples from which our practice is de- 
rived, and still less to questions connected with the organization and 
natural history of timber trees. 

The architect, in fact, has seldom any connexion with the choice or 
conversion of his timber beyond certain limits. His choice is restricted 
to such qualities of timber, of such length and scantlings as lie can 
find in the market, and on this point less information has been placed 
in the hands of the architect than any other connected with this sub- 
ject. It has been thonght, therefore, that a few words on the qualities 
of timber, to be found in the market as imported from the Baltic and 
from America, might not be unacceptable to the meeting. We will 
begin with European timber in the log, then proceed to American 
timber, and afterwards to the subject of deals. 


BALTIC TIMBER. 


Memel Timber.—The largest supply of square fir timber brought 
from any part of the Baltic to this country at the present time is from 
Memel: it is divided into three qualities—the best, termed crown, the 
best middling, and second, or brack Memel. 

Of the first quality little comes to the London market, but a conside- 
rable quantity to the outports. It is of admirable quality and manu- 
facture, nearly as clear of knots as tlie. Riga timber, but not quite so 
close in the grain, nor so rigid, nor so durable: the mare free it is 
from knots, the more liable it is to be shaky at the core. The knotty 
timber is less liable to this defectat the heart, because the knots serve 
as bolts through the timber to keep all the parts together. Crown 
Memel timber i~ esually samesvhat more than I3 inches square, and the 
best of it is irum 28 to 55 feet long, that which is longer being usually 
knotty at the upper extremity. The best middling is the highest qua- 
lity of Memel timber commonly imported into London. Much like- 
wise of the second middling or brack timber comes to the London mar- 
ket. The chief defect of this quality of timber is that it contains 
large knots which renders it unfit to be cut into small scantlings. 

Dantzie Tunber. — Whenever squared fir timber of great length and 
size, coupled with durability is required, the Dantzic timber is to be 
emploved. On the average, Dantzic timber is the longest and largest 
fir timber that comes here from any port in the Baltic. It may be 
procured, upon order, as much as 70 feet long and 16 inches square— 
it commonly runs 14 or 15 inches square. The cheaper sort of brack 
timber has the defect of being full of large knots; the best middiing 
is knotty in a mederate degree, but the crown Polish-squared Dantzie 
timber, that which has been squared in the province where it was 
felled, may be considered, upon the whole, the very best timber that 
the north of Europe supplies,—next to that of Riga, it is the most du- 
rable of fir timber. 

The timber from Pillau, Konigsberg, and Stettin resembles that of 
Dantzic, but is rather coarser in the grain and more knotty: that of 
Stettin, though not very long, is sometimes of very large size, as 
much as 20 inches square. 

Riga Timber.—Riga used formerly to be the port from whence al- 
most all the fir timber in the log, from 12 to 13 inches square required 

n this country for building purposes was imported. Astimber in the 
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log, it is peculiarly applicable for beams, girders, and joists, being 
very rigid, and bending little under great weights; it is, mareover, 
very regularly squared, very straight, clear of knots, straight in the 
grain, and very durable. Owing to its rigidity and freedom from knots, 
it is, however, more liable than some other timber to the defect ot 
being rent and shaken at the heart, for which reason the fir timber 
from other portson the eastern coast of the Baltic is by many preferred 
for building purposes and less of this species of timber is consequently 
now imported into this country. 

Formerly a considerable quantity of timber in the log was imported 
from Narva, St Petersburg, and Archangel, but scarcely any now comes 
from these ports —the St Petersburg timber is defective as being very 
subject to rend itself and become shaky as it dries. 

Norway Timber. —But little timber and that of small scantling 
is now supplied from Norway, although at one time, large quan- 
tities were imported from Longsound, Porsground, and Brewick, 
but owing to the change in the mode of taking the duty some years 
since, by which the small timber of Norway was made liable to the 
same duty as the large timber from the Baltic (an exception being 
made only in favour of timber used in the Cornish mines), the impor- 
tation of timber from that country almost ceased :—it is now, however 
again making its appearance in the London market. Some of the 
superior Longsound timber is of an excellent quality, and is, perhaps, 
the most durable of fir timber. 

The timber from Gottenburgh, Stockholm and Geflle is not usually 
well squared, seldom exceeds 30 feet in length, indeed is generally 
much shorter, and has, moreover, the bad property of rendiug and be- 
coming shaky if kept in the state of the log, so that unless immediately 
converted, it loses much of its value; very little, however, of this tim- 
ber is now imported into England. 


AMERICAN TIMBER. 


The only description of American timber known in this market in 
the state of the log, are the red pine and the yellow pine—for although 
pitch pine has been brought here, vi Halifax, from the southern 
ports of the United States, yet that species of fir timber is scarcely 
known in tbis country as an article of consumption; it is said tu be 
extremely brittle. 

Red Pine.—The red pine approaches very nearly in quality to Riga 
timber; it is almost as stiff and is free from knots, but the irregular 
manufacture and tapering of the logs occasion much loss in the con- 
version of the timber for use in buildings; the manufacture of this 
timber is, however, improving, and it is consequently rising in public 
estimation. It is the produce of Upper Canada and the adjacent por- 
tions of the United States; it is brought down in rafts from the great 
lakes (on the borders of which it grows), by means of the River St. 
Lawrence to Quebec, where it is shipped for England. Great caution 
is necessary in the use of tliis timber; if the voyage from Quebec was 
as short as that from Riga it would not, perhaps, be more liable than 
Riga timber to take the dry rot, but owing to the length of time that 
it remains in the ship, or owing to the yellow pine wood, which, as 
deals or timber is generally in the same hold with it, a cargo of red 
pine timber seldom arrives which does not exhibit, on some part or 
other of the surface of the logs, indications of the presence of dry rot, 
and therefore, although the timber, if not so treated, might not be 
liable to this defect, yet treated as it has been before it arrives here, 
it oftenis infected, and if then placed under circumstances only slightly 
favourable to the growth of the fungus, it will be the means of intro- 
ducing the dry rot into a building, unless a closer examination be 
made of the surface of each log to be used than is usually done, or 
some means adopted to counteract the infection. 

Yellow Pine Timber.-—The yellow pine timber in the log comes 
from Quebec, from St. Jolin’s, from Miramichi, and from some other 
ports in New Brunswick. That from Quebec is not so ht for the 
better purposes to which yellow pine is applied as that of St. Jolin’s, 
nor is that of St. John’s so fit for those purposes as that from Mirami- 
chi. That of Miramichi is the lightest and most spongy, and the least 
fibrous of all. It is exceedingly mellow, to use the joiner’s term, has 

99' 


406 


no tendency to warp, and preserves the forin that the workman gives 
it. Yellow pine timber ought not to be used for rafters, joists, gird- 
ers, or plates, in any building; for no purpose, in short, and in no si- 
tuation, where strength and stiffness are required, and where the ends 
or any part of the timber eome in contact with briek-work or masonry, 
or are liable or subjected to damp. Yellow pine timber is not rigid ; 
itis deficient in strength; will break with a less weight than almost any 
other kind of timber; and, except in perfectly dry situations, or 
where it is thoroughly well ventilated, is extremely liable to take tlie 
dry rot. 
Deas, PLANKS, AND BATTENS. 

The first thing to be considered, as regards deals, is the quality of 
the wood. Many deals are of durable quality, and fit, on that account, 
for rough out-ol-door purposes, and coarse floors or carpentry, but 
they are wholly inapplicable for fine joiner’s work ; for when the saw 
has passed through and reduced them to small dimensions, they warp 
and twist like a piece of whalebone. Deals of this character are termed 
by carpenters **sérong." Sueh deals have likewise the bad property 
in general, of rending themselves to pieces as they dry, and become 
shaky. Deals that, when acted apon by the saw, do not form saw- 
dust, but are tora into long strings or fibres, and, on that account, 
termed " s/ríngy," are in general of this strong nature. Such deals 
are likewise less oniform in their texture, and varv more in the 
alternate fibres and cellular parts than the deals which are fit for the 
joiner. The deal to be good should have a certain degree of softness, 
easily veilding to the knife or chisel. Such deals are to be distin- 
guished by their light weight, in comparison with the strong fibrous 
deals, and when planed, they exhibit a silky texture. Some deals, 
and particularly the stringy deals, are very hygromctric, and never lose 
the property (however long they have been seasoned), of expanding 
and contracting with change of weatlier.. White Petersburgh deals are 
said to have that property. The deal to be good should be straight in 
the grain; if eross grained, it generally becomes shaky diagonally upon 
drying, and falls to pieces under the saw; or, if cross-grained in a 
lesser degree, it does not yield a smooth surface to to the plane, but 
remains rough and fuzzy. The deal should, of course, be without coarse 
knots, and the more nearly it is perfectly clean the better. As to the 
manufacture of the deal; it should be square-cut; above all things, it 
ought not to have the centre or pitch of the tree left within it, since, 
where that is the ease, the deal rends on drying. In yellow deals the 
sap, or albumem of the tree, ought to show itself only at the very 
edge of that part of the deal which was furthest from the centre 
of the tree. Deals are usually eut of three different widths, each 
of whieh has its appropriate name:—those from 11 or 12 inches 
wide are called planks,—those from S$ to 10 inches are called 
deals,—and those from 63 to 7 inches are called battens. 


Yettow DEALS. 


Norway Deals.—The yellow deals of Christiania, in Norway, have 
always been considered to be of tlie very best description;—they are 
so in two senses—they are both durable and mellow; mellow meaning, 
soft, light, and fit for the joiner. Though soft, they are not wanting 
in a proper degree of stiffness. When properly seasoned, previously 
to being used, they remain (however minutely divided) precisely of the 
form that the joiner gives. This quality applies to the white, as well 
as to the yellow deals of Christiania—and to those above the deals of 
any other part of the world—and, therefore, the deals of Christiania 
will always be the material that the consumer will endeavour to ob- 
tain, if the pricewill allow him to do so. 

Of late years the mode of taking the duty cansed the deals to be 
ent in longer lengths than the timber would afford, so that inferior 
wood has been brought into the London market, and the high estima- 
tion and price dimioished to a certain extent; it is said, bowever, that 
they are now rapidly regaining their former character. 

The Yellow deals froin Frederiekstadt, in Norway, are very nearly 
the same in quality with those of Christiania, and generally obtain 
nearly the same price in the market. T'he white deals would be as 
good as those of Christiania, but for one defect, which is that the bark 
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of the tree adheres to the knots, which, therefore, bave a black ring 
round them; when the deal comes to be cut into board, a knot of this 
kind is apt to fallout. It may be observed that neither the deals of 
Christiania nor Frederickstadt are of as good quality as they used to 
be, particularly as respects the yellow deals. 

There are several kinds of yellow deals not quite so good as 
those of Christiania in the quality of the wood, and vet coming near to 
them, which formerly used to be imported from Norway in very large 
quantities, and still! are imported from some of the places of ship- 
ment referred to, but to a moderate extent only. The principal of 
these ports are Longsound, Porsground, Larwig, Krageroe and Dram, 
The cloister deals from Longsouud 2 inches thick, and the broad and 
clean deals from Krageroe 14 inch thick and 14 feet long, were 
noted for their excellence. From Dram, an immense quantity, both 
white and yellow, were imported, usually 10 feet long aud 2 inches 
thick. The “lowland” deals from this port are of inferior quality, 
but the “upland” of superior quality. 

Of the deals of most of the above-mentioned ports it may be said 
that they are good as regards the texture of the wood, but small in 
size, as they are seldom more than from 84 to 8$ inches wide. Some 
few deals (principally white deals) used to cume from Tonsberg, oc- 
casionally there was a considerable supply from Frederickstadt and 
Moss; the yellow deals of those ports are of bad quality, and the 
white deals not much better. Of the white lowland deals of Norway, 
in general it may be said that they resemble in quality the white 
spruce deals of America; they have the sam? tendency to warp and 
to rend on drying. 

Deats of Swedin.—The vellow deals of Sweden nearest in quality 
to the best yellow deals of Norway, as regards their being at the 
sime time durable and mellow, are those which come from Stoek- 
holm and from Geftle in the gulf of Bothnia. lf Stockholm or Geffle 
deals were quite as mellow as Christiania deals, they would be pre- 
ferred to thase of Christiania, on account of their full size and free- 
dom from sap, but they are somewhat more disposed to warp, and 
with regard to Gefle deals to have coarse kucts. There are some 
other ports iu the gulph of Bothnia, viz., Heruosand and Sundswall, 
from which cargoes of yellow deals are shipped, occasionally little 
inferior in quality to those from Stockholm and Geffle. But it may be 
said of most of the deals from those ports, that in them there is in 
general an exaggeration of the faults perceptible in the deals of 
Stockholm and Gefle. A large portion of the deals from Mernosand 
and Sundswall are from 1S to 21 feet long and 10 inehes wide. The 
deals of Soderham and Schonwick are of a still harder and coarser 
nature than these last described. The yellow deals of Gottenberg 
although very free from sap, and durable, yet have the fault of being 
rigid and unfit for the joiner; they are, however, well adapted for 
rough purposes, both in and ont of doors, on accouut of their dura- 
bility. 

Deals of Northern Russia.—The yellow deals of Archangel and 
Onega are very similar to each other in quality, and of all deals, they 
approach in cne respect the nearest to the yellow deals of Christiania; 
tbey are exceedingly mellow, and fit for the joiner—on the other hand 
they are not very durable or capable of resisting damp, for which 
reason they ought not to be used in the ground-floor of a house; the 
knots are apt to be surrounded by dead bark: they are imported of 
the average length of 20 feet. Archangel deals formerly were iin- 
ported only of the width of 11 inehes, or 7 inehes, that is, in the 
state of plank or of batten, but more recently they have been im- 
ported of the width of 9 inches, and from the certainty of obtaining 
entire cargoes of the very first quality, without any admixture of in- 
ferior goods, (an object which could seldom be accomplished with 
regard either to Norwegian or Swedish deals,) these Archangel deals 
were made to supersede the use of almost every other superior de- 
seription of European yellow deals. St. Petersburg and Narva yellow 
deals come of the breadth of 11, 9, and 7 inches: in quality the wood 
is inferior to that of Onega or of Archangel: Petersburg deal is less 
durable and not nearly so mellow as either the Archangel or Onega 
deal; it is said to be nearly as liable to take the dry rot ina damp 
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and confined situation as the yellow pine deal of America. A few 
yellow deals are likewise imported from Riga. 

The yellow deals from Memel and from Dantzic may next be no- 
ticed :—the former 11 inches, the latter 12 inches wide ; both of these 
are very durable, Memel pianks are well adapted for all rough pur- 
poses out of doors, for barn floors, and for the steps of stairs when 
clean; Dantzie planks are used by brewers and distillers for making 
the large vessels for holding the liquor, called backs. The very 
best of the Dantzie planks are likewise extremely fit for joiners 
work, as they are soft and mellow, and retain the shape, but this only 
applies to a small portion of them, and those wbich are soft, are 
not so durable. Dantzic likewise affords the long yellow plank 40 
feet long, 3 inches thick, and 12 inches wide used for the decks of 
ships. Memel planks until of late years, were not imported iu any 
large quantity. 

There are likewise yellow deals from Finland; Nyland deals 
14 feet long, resembling some of the coarser varieties of Sundswall 
deals, are of late introduction. The broad yellow planks 12 inches 
wide and 21 feet lang from Biorneburg in the gulph of Bothnia, are 
of a quality very nearly approaching to the plank of Archangel, 
but far more knotty. 

Wuite DEALS. 


We now come to the White Deals manufactured from Spruce Fir, 
the yellow deals of Europe being manufactured from the Scotch 
Fir. All that bas been said of the qualities of yellow deals applies 
likewise to white deals, except that the sap in white deals is not 
discernible irom the heart, and therefore the manufacturer of white 
deals has so far one difficulty the less to contend with. 

Norway is the ouly country from which white deals of the very 
first quality are imported io «ny quantity; for although the white 
deals [rom Stockholm and Geflle in Sweden, like the yellow from 
those parts, are very good, vet the quantity is too small to render them 
worth particular notice. The white deals, like the yellow, shipped 
at Christiania are the very best in the world; well fitted for joiner’s 
work, being above all other deals of the kind, light and mellow. The 
white deals of Frederickstadt also are very good, yet rather subject 
to a small black knot surrounded by dead bark. All the other ports 
in Norway which have been mentioned as yielding yellow deals, 
supply white deals of good quality likewise; but from the smaller 
ports generally, the deals are somewhat narrow, (from 83 to 5$ inches 
wide,) whereas the deals of Christiania and Frederickstadt are full 
9 in. wide; the narrow deals fetch a proportionately less price in the 
market. The white deals from Wekkeroe are sold by the name of 
Christiania deals, the least mellow and the hardest of which they 
resemble ; they are of greater average length than the deals of Chris- 
tiania, being perhaps of a mean length of I9 feet. 

The Lowland white deals of Norway form the exception to the 
general good quality of the white deals of that country, the lowland 
white deals haviug most of the bad properties of the white spruce of 
America, that is a tendency to warp and to split upon drying. From 
Dram two qualities of white deals used to come, the upland and the 
lowland, the former as good in quality as the latter is bad, although it 
may be observed that both have of late years improved considerably. 
The white deals of Moss, though showy to appearance, are of this 
bad quality. Those from Longseund, Schien, and Larwig, are good. 
A considerable quantity of white deals have of late years been ship- 
ped from Gottenburgh—with few exceptions, they are of a bard 
stringy nature; tle saw on passing through them tears their sub- 
stance into strings instead of saw-dust: tlie white deals of the width 
of 11 and 12 inches from this port are, on account of their cheap- 
ness, one of the materials used by the makers of packiug cases. 

Russia.—Northern Russia exports hardly any white deals, although 
the few that come occasionally from Archangel, mixed by accident 
with yellow deals, are of excellent quality—the white deals fiom that 
country that come nearest to those of Norway in quality are those of 
Narva—they are brought of the width of 11 and 9 inches—when 
properiy seasoned they cau be used for all purposes to which Norway 
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white deals are applied—next in quality to those of Narva are the 
white deals from Riga, which are brought both 9 and 11 inches wide. 
White deals are imported from St. Petersburgh, both 9 inches and 
ll inches wide, in considerable quantities—they are not uniform in 
texture, but contain hard veins, and they have the defect, (how- 
ever long they may have been kept,) of expanding and contracting 
with change of weather, so that if used in the panel of a door, the 
wood alternately enters and recedes from the groove into which it 
fits, as the paint will show, when that kind of deal has been used for 
a panel. 

Battens are deals 7 inches wide, and are principally used for floors. 
The best yellow battens are imported from Christiania; a large number 
of both white and yellow battens were formerly imported from Long- 
sound in Norway, but battens of this description are now imported 
from Dram; they are from about 64 to 63 wide. The white espe- 
cially are of an excellent qnality, and so are such of the yellow as are 
not sappy; the sappy ones preponderate in number, and on account 
of their cheapness are frequently used as a substitute for timber, in 
building the smaller description of houses. The next in quality to 
the battens of Christiania and Frederickstadt, are those which are 
imported from Archangel and Onega, though few have of late come 
from the latter port. Yellow Archangel battens cost usually some- 
what more per Petersburg standard than the 11 inch planks, Both 
Archangel aud Onega battens have the defect of having black bark 
round the knots, the wood of which is dead, whereas the knots of 
Cliristiania wood are bright, and firmly united to the substance of 
the tree. Yellow battens are imported also from Petersburg consi- 
derably inferior in the quality of the wood to those of Archangel and 
Onega. 

"American Deals are ol three descriptions, viz, the yellow pine, the 
red pine, and the white spruce. A fourth, the hemlock-spruce deal 
is sometimes brought, but it is too bad in quality, and the quantity too 
small to deserve further notice. 

Yellow Pine D-als.—The best of the yellow pine deals are shipped 
from the St. Lawrence ; some are floated down the river Irom the mills 
to the port of shipment, and when taken on board are saturated with 
water, and covered with river silt, others are put on board craft, and 
come bright from the saw to this country. Of the bright deals, the 
very best quality are those from the Riviére de Loup. In a very 
good parcel of yellow pine deals about two-fifths will be perfectly 
clear of kuots. 

Yellow pine is of a very light and spongy texture, and the more 
completely it is of that texture and the opposite to what is hard, 
fibrous, and stringy, the better it is for all the purposes to which it is 
properly applicable, such as the pancls and mouldings of doors 
and shutters, and other interual fittings of houses, the framing of 
cabinet-work; all those purposes in short for which lightness and no 
great strength is required. It preserves the form which the joiner 
gives it without warping, and this property, coupled with the facility 
of obtaining it tree from knots, fits it admirably for the carver, the 
musical instrument maker, the maker of Venetian blinds, for pat- 
teins for iron castings and similar purposes; the inferior yellow pine 
deals being coarser in the texture of the wood and more knotty, are 
mostly used for ordinary packing cases. If the yellow pine is ex- 
posed to damp in any confined situation it rapidly decays, but in the 
open air, for palings raised from off the ground, weather-boarding 
to sheds, and wherever it is completely well ventilated, it lasts a long 
time, although exposed to alternations of wet and dry. Its spongy 
texture prevents it being rent so much as deals of a more rigid substance 
are liable to be, by exposure to the weather. It is now much used for 
the decks of ships, as it resists the effects of the sun better than the 
European deals. 

Red Pine Deals come in very small quantities, so small indeed, 
that they are seldom separated from tlie yellow pine deals with which 
they come mixed; the best description are such as are brought from 
the Rivière de Loup. ‘The red pine deals will answer for most of the 
purooses to which the yellow or Scotch tir deal of Europe is applied. 
Wlien used for floors iu houses, these deals have the defect of turning 
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of a very dark colour, but this probably is owing to the resinous texture 
of the wood, which causes dust to adhere to its surface, and might be 
prevented by washing tlie floor with alkaline ley, or any other solvent 
of resin. 

White Spruce Dcals.—Of the American white spruce deals, none, 
not even tle very best, are to be compared for quality to the white 
deals of the north of Europe. They have two faults—they are very 
liable to warp, and the knots in them (owing to the bark adhering to 
ihe branch while the wood grows over it), are liable to fall out and 
leave a hole in the board. However long tbey may be kept they 
never lose their property of warping, and are consequently unfit for 
joiner’s work. They are used only for the floors of the most ordinary 
houses. They are extremely liable, if placed in damp situations, to 
decay. An instance of this is mentioned by Mr. Warborton, in his 
evidence upon the Select Committee on the Timber Duties, 1535, as 
having occurred in the floor of his counting house at Lambeth, which 
he had caused to be made of spruce deals as the cheapest material. 
An unusually high tide in the Thames overflowed it. It was covered 
at the time with oil-cloth, and the oil-cloth being replaced upon the 
floor before it was thoroughly dry; in less than a week the dry rot had 
spread over the whole floor, and had penetrated in some parts helow 
the surface of the deals. Of this species, as well as of every other 
description of American deal, and most especially of yellow pine 
deals, it may be observed, that they ought only to be used in situa- 
tions that are perfectly dry, or if not dry, that are completely ex- 
posed to theair. Spruce deals (particularly the spruce planks 11 and 
12 inches wide) that come from St. John’s and St. Andrew's in New 
Brunswick, are chiefly used for making packing cases. 

It is stated that every deal of yellow pine that has been shipped in 
America ina wet state, when it arrives here, is covered over hy a 
net-work of little white fibres, which is the dry rot in its incipient 
state. There is no cargo (even if it has been shipped io tolerably dry 
condition,) in which, upon its arrival here, some deals will not be found 
with the fungus begining to vegetate on their surface. If they are 
deals that have been floated down tlie rivers in America, and shipped in 
a wet state only, they arrive quite covered with this net-work of fungus, 
so that force is necessary to separate one deal from another, so strongly 
does the fungus occasion them to adhere; tbey will grow together 
again, as it were, after quitting the ship while lying in the barges 
before being landed. Accordingly if a cargo has arrived in a wet 
condition, or late in the year, or if the rain falls on the deals before 
they are landed, and they are piled flat, one ou the other, after the 
usual manner of piling deals, in six months time or even less, the 
whole pile of deals will become deeply affected by the dry rot, so 
that wherever the flat surface of one deal lies upon the flat surface of 
another deal the rot penetrates to the depth perhaps of one-eigth 
of an inch. Its progress is arrested frequently by re-piling the deals 
during the dry weather of the month of March, and by sweeping the 
surface of each deal before it is re-piled with a hard broom ; but, 
perhaps the best way is to pile the deals in the first instance upon 
their edges, by which means the air circulates round them, the 
growth of the fungus is checked, and the necessity of re-piling them 
prevented. 

As respects the dry rot, it may be noticed, that there are but very 
few cargues of timber in the log that come from America, in which, in 
one part or other of every log, a beginning of the vegetation of the 
dry rot is not; pparent. Sometimes it will show itself oaly by a few 
reddish discoloured spots on the surface of the log, which, if scratched 
with the nail, it will be seen that to the extent of each spot the tex- 
ture of the timber to some little depth is destroyed—it will be re- 
duced to powder: a white fibre will generally be seen growing on 
these spots. If the timber has been shipped in dry condition, and the 
voyage has been a short one, there may be some logs without a spot; 
but if the cargo has been shipped in a wet eondition and the voyage 
has been a lung one, then a white fibre will be seen growing over 
every part of the surface of every log. It should further be noticed 
ia connexion with this subject, that there are two descriptions of 
European timber likewise very liable to take the dry rot, yellow Pe- 
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tersburg deals and yellow and white battens from Dram in Norway. 
Battens that have been received from Dram and allowed to be a long 
time in bond in this country, without being re-piled in time, (as they 
ought to have beeu,) have been as much effected by the dry rot as 
many American deals, though this has not happened in as short a 
time as has been known to be sufficient to rot American deals. That 
the fuogus growing on the surface of American timber is the dry rot 
appears to be quite certain: it has all its character, as to appearance 
and as to effect, for whenever it spreads over the surface, the deal, if 
neglected, is reduced to the state of powder. 

These are a few leadiog facts connected with the important subject 
of the selection of such timber as is placed within our reach, and to 
which for the most part our choice is limited. For a mass of infur- 
mation on everything conaected with the subject we may refer to the 
documents from which these few particulars have been chiefly ga- 
thered, the Evidence given before the Parliamentary Committees on 
the Timber Duties. 


RAILWAYS IN INDIA. 


Is a preceding article we have spoken of the political and mercantile 
advantages derivable from the further extension of steam navigation 
in British India: we will now follow up the subject with a few further 
remarks on the still more important subject of railroads. India is 
confessedly an agricultural country; its internal sources of agricul- 
tural wealth, and its capabilities of production are literally boundless, 
sullicient to supply more than thrice its present population of 150 
millions of inhabitants, with all the necessaries and luxurics of life ; 
and, so far as regards its exports, to satisfy the wants of Great Bri- 
tain, rendering her independent of foreigners for her supply of cotton, 
tobacco, sugar, and tea. Lords of the soil, the East India Company 
depend chiefly upon agriculture fur their immense anaual revenue, 
and consequently for the maintenance of their power: it is to this 
certain source the merchant looks for his wealth, the many millions 
for their support, and the manufacturers of this country for the means 
whereby they are enabled to maintain tens of thousands at home, and 
tv supply every quarter of the globe with the fruits of their industry : 
nay, the very existence of the Honvurable Company depends at the 
present moment, mneh more upon an immediate development of its 
internal resources, than upon continuing their career of conquest and 
acquisition of territory now so happily begun. It is not sufficient 
that they enconrage private or public speculation, that they incur a 
large annual outlay in promoting agricultural obje-ts, and use their 
endeavours to introduce better modes of culture and manofacture of 
the chief staple commodities: other, and mure extensive measures 
must be immediately entered upon, in order to meet the wants and 
expectations of the age in which we live: the country must be thrown 
open to class colonization, to men of spirit and possessing some small 
capital, and its agriculture must be promoted by the means of railways 
in those central provinces which are deficient of navigable rivers. 

Upon looking over the map of India it will be observed that many 
of the finest and most productive provinces are isolated, possessing 
neither good roads nor navigable streams; the rich products of 
Malwab, the southern parts of Allahabad, Gundwana, and Hyderabad, 
have to be conveyed to the respective markets on the backs of 
oxen; thus the cottons of these insulated provinces, after being col- 
lected and rudely cleansed, are transported to tlie banks of the Ganges 
in this manner, over, in some places, alinost impassable roads, the 
journey being performed in not less than 20 or 30 days, duriag which 
time, the loosely packed bales are exposed to a burning tropical sun as 
well as to the dews of the night, and other mischances attendiog long 
and dangerous jouraeys: who then, after considering the rude manner in 
which this commodity is cultivated and cleansed, can wonder at its 
being inferior to the produce of the West? the only surprize is, that 
after this rude journey, and its equally rude modes of conveyance 
down the Ganges to Calcutta, it should be worth any thing at all. 

The valley of the Ganges extending over a surface of 400,000 
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square miles, is so intersected with natural canals, as to render the 
adoption of railroads below Calcutta impossible, and many of the 
fertile valleys of India, from being annually inundated, will he found 
insuperable difficulties to their adoption in these particular parts: but, 
the vast plains of upper India, of the Deccan, and the Peninsular, 
present an inexhaustible field for the skill of the engineer, the archi- 
tect, and the surveyor, in forming railroads. From Calcutta to Benares, 
now a distance of 444 miles, a considerable time might be saved by a 
railroad passing through the coal district of Burdwan, Magore, and 
the rich province of Bahar; or a still nobler road might be formed 
from thence through Berhampoor, Bhaugulpore, Dinapoor, Ghaza- 
poor, Benares, Allahahad, Etawa, Kajghant Agra, Muttra, Delhia, to 
Kernanl, a distance of 1208 miles. Again, let railroads radiate from 
the tributary state of Nagpoor to Benares through Jubbulpore, Rewar 
and Mow Gunge, meeting the railway half way from Calcutta to Be- 
nares. From Nagpoor to Hyderabad, a distance of 315 miles over a 
very fair road, from Benares to Luckaow, Barielly, Mouradabad and 
Hurdwar; a branch from Agra might be formed passing through 
twelve considerable places of trade to Gwalior, the capital of the 
Mahratta chief, a place of great note as a commercial and military 
depót. From Nagpoor to Saugor via Taru Ghat to Chandar via 
Hingun Ghat. Nagpoor from its central position, its vast fertile plains 
adapted for the most extensive cultivation of cotton, &c., its proxi- 
mity to other fertile provinces, and its position as a British military 
station, is invaluable as a central point of railway communication. 
From thence to Benares on the one side, and Hyderabad on the other, 
there are few natural impediments, none but what might be readily 
overcome by the skill of English engineers. Again, from Calcutta to 
Hyderabad via Masulipatam, the distance is only 225 miles by the 
present route, and there is little doubt, but that a railroad could be 
formed on this route, approaching to within a very easy distance from 
Calcutta: from Hyderabad to the Poovrah Ghats, the road is gently 
undulating, passing occasionally over narrow valleys rank in vegeta- 
tion, which would require to be crossed by viaducts; the chief river 
is the Bemah, a deep rapid stream, but having a firm soil beneath 
the deep vegetable earth covering its banks, capable of supporting 
the viaduct or bridge. From the Madras to the Hyderabad via 
Cuddapap, Nundiaul, Pangtorr and Paungaull is a distance of 405 
miles by the present route, the natura! difficulties are far greater than 
other routes previously noticed, there being four great rivers to cross 
from the second barrier pass to Hyderabad. There is another route 
to Hyderabad via Nellove and Ongole. 

Other routes from the central provinces to the presidencies, and 
from Calcutta to the Upper Provinces, might be pointed ont as appli- 
cable to railway communication, but those we have already ennmerated 
are sufficient to show the importance of railway communication in a 
country so densely populated, and so extensive. It may be said that 
the Indian government has no power to cause railroads to be con- 
structed in the tributary states of Hyderabad and Nagpoor ; but, in an- 
swer to this we must observe, that where they must derive such bene- 
fits, no reasonable objections can be made on their parts: that common 
roads have already been formed under the direction and control of the 
Bengal, Madras, and Bombay governments; and that the expences of 
constructing them are so insignificant as not to be worthy notice, in 
fact, are not to be compared to the cost of railroads in America, The 
land through which they pass costs nothing, labour may be had for 
3s. or 4s. per month for each labourer; the Deccan, and in fact all 
India abonnds with several kinds of acacia and other woods almost 
equalling iron in hardness and exceeding it in durability. The de- 
structive attacks of the white ant on these wooden rails may be readily 
guarded against by the nse of creosote, or mineral solutions, which 
will not only effectually remedy this evil, but preserve them from the 
effects of dry rot. 

It is true that the skill of the engineer practically acquainted with 
the formation of railways in this country, is wanting for these projected 
improvements; bnt many able engineers may be obtained in this 
country, several also in the honourable company’s service have greatly 
distinguished themselves in forming common roads, building bridges 
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and other works of improvement, and schools for this department of 
engineering might be very advantageously established in the three 
presidencies, being placed under the control of practical engineers 
sent out from this country. 

The only railway ever attempted in India, was that from Saugor 
to Calcutta, a distance of 50 miles through a swampy country periadi- 
cally overflowed by the waters: it was an unfortnnate project set on 
foot by a few individuals, inexperienced in knowledge of that portion 
of the country, and its failure, which was foreseen by every person of 
common sense, bad the ill effect of disconraging future plans of the 
like nature based on better principles. We can hardly expect that 
iron rails can be adopted until such time as foundries are established 
in that country for manufacturing the native material, nor is iron at 
all necessary so long as India contains woad equally durable. For 
the protection and constant repair of these railways, it would be 
politic to have walled villages built every seven or ten miles: the 
tenure of occupation of land toa certain extent being held by the inha- 
bitants to watching and keeping them in repair. Where the land is 
very soft and yielding, the rails shonld run upon piles driven deep 
within the earth and resting upon the firm strata beneath. 

We trust that the East India directors will take this matter into their 
most serious consideration; the example, set by them wonld soon be 
followed by the union of private individuals, both native and European, 
as well as by the capitalists of this country, who at present fiud much 
difficulty in employing their capital to advantage. A slight glance at 
the amount of import and exports of India, at its internal trade, and 
boundless resources, must convince every one that railroads so cheaply 
constructed, and kept in order, must eventually prove exceedingly pro- 
fitable. 


THE NELSON MONUMENT. 
(With an Engraving, a Double Plate, XVI.) 
Architect, WILLIAM RAILTON, Esq. 


WE feel much pleasure in being able to present onr readers with 
some particulars as to the construction of this column, particularly 
with regard to the scaffolding, which is at once ingenions, effective, 
and of great strength, and at the same time of great simplicity; if 
our readers will turn to the first volume of the Journal, page 207, 
they will there see the drawing of the scaffolding adopted by Sir 
Christopher Wren, in the erection of the Monument of London: they 
will observe the immense quantity of poles used, and the mode in 
which they are put together with some hundreds cf cords, so that this 
fragile scaffold is greatly dependent npon the tenacity of the cords ; 
if one were to break while raising a heavy weight the whole would 
be in jeopardy of falling down. 

In the scaffold before us there is no hazard of this kind, all the up- 
right posts and horizontal heams are constructed of whole timbers, 
varying from 11 to 15 inches square: the posts are morticed at the 
top into the beams, and the latter are halved on each other at the 
augles; the struts S, springing from the grouud up to the level of the 
first stage are also of whole timbers, about 11 to 12 inches square; 
the braces or struts of cach upper story are of half timbers bulted 
together in the centre, and abut at the top with a mortice and double 
shoulder onto the posts. 

The total height of the scaffolding above the level of Trafalgar 
Square is 180 feet by 96 feet square on the ground line, and contains 
150 loads of timber. As each story of scafluldiog is erected, the 
machine called the “traveller,” a moveable crane or crab engine, is 
placed on the horizontal beams, and travels in the direction from A 
to B, on rails with a cogged rack, on the side laid on the top of the 
beams; and it also has a transverse mation on cross beams resting on 
a carriage, which travels upon the rails A to B; these cross beams 
also have rails with a eogged rail on the side, to allow the traveller to 
run in the direction from C to D; it is moved either way by gearing, 
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consisting of a cog wbeel, working into the cogged rail, atlached to 
the machine by the aid of one man standing upon each stage. This 
travelling crane or crab, which has received some important improve- 
ments from Messrs. Grissell and Peto, is the most important machine 
a bnilder can have for erecting buildings where there is masonry ; by 
it tlie stones are lifted off the truck, raised, and lowered immediately 
on to their beds, and adjusted with the aid of a mason and his la- 
bourer only, besides the two labourers with the machioe, by which 
means great economy in labour is obtained. As soon as the erection 
is brought up to the level of the first stage, the next story of seaf- 
folding is erected, and then the “traveller” is removed up to the top, 
and so on until the whole construction is finished. 

This description of scaffolding was first introduced into use by 
Grissell and Peto in the erection of the Reform Club House in Pall 
Mall some three years since, and was found to possess so many advan- 
tages over the ordinary seaffolding made with poles, that it is not only 
used by them at the New Houses of Parliament and in all their other 
heavy eontracts where masonry is cbiefly concerned, but is coming 
into general use by other large builders, as at the Royal Exchange, 
Sun Fire Office, and the new Club House in St. James's Street. Its 
stability has recently been tested beyond all doubt at the Nelson Co- 
lumn, hoth as to its resislance to wind at a great altitude, and iu its 
strength and steadiness while hoisting heavy weights. One of the 
parts of the statue of Nelson weighed 12 tons, aud the load, although 
eight hours upon the scaffolding, did not orcasion the most trifling 
vibration to be observable. 

One of the advantages of this mode of scaffolding is, that the 
timber is all convertible for the building at which it may be used, as 
the scaffolding may be dispensed with as soon as the carcase is covered 
in, and it is generally used up in the internal carpentry of the build- 
ing; the enormous waste in scaffold cords is also avoided as well as 
the considerable expence of a number of masons’ labourers, who are 
always necessarily in attendance upon a seaffolding of the ordinary 
kind during ils use. 

Before we close this description of tlie scaffold, we must not forget 
Mr. Allen, the indefatigable foreman of tlie masons of Messrs. Grissell 
and Peto, under whose able directions the scaffolding of the Nelson 
Memorial was erected. 
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The foundation of the column consisls of a bed of concrete resting | 


upon a hed of gravel, upon the concrete is earried up brickwork of 
hard stocks set in cement; the column is solid and constructed of 
granite from Dartmoor, each course consists of seven blocks, one in the 
centre forming an oblong square, the others have the joints radiating 
from the angles and middle of the centre block, and each block is 
dowelled together vertically with slate dowels. The bell of the 


capital is also of granite, to which are fastened the enrichments and | 


volutes, which are of bronze, executed by Mr. Clark of Birmingham. 
The cippus or pedestal upon which the figure stands is likewise of 
granite. The figure is sculptured by Mr. Baily, the eminent sculptor; 
it is of Cragleith stone from the Liver rock quarry at Granton in 3cot- 
land, belonging to the Duke of Buccleuch; it is of a dark brownish 
tint and very hard: it is in three parls, the lower block forming the 
plinth, the bottom part of the figure and the capstan at the back, 
which is represented with a rope coiled round it, is said to weigh 12 
tons, and originally when the block was removed from the quarry it 
weighed 30 tons, and formed part of a block 45 tons weight in the 
quarry, (see Journal, Vol. V., 1842, p. 230 and p. 254.) The figure is 
fixed to the pedestal by a dowel of York stone 1 foot 9 inches long 
and 10 inches square, half let into the top of the pedestal and the 
other half into the plinth of the figure. The other parts of the 
figure are connected with similar dowels. The ügure, we understand, 
has been coated with oil and wax, which gives it its present dark ap- 
pearance, but it will ultimately get lighter. 

The following particulars show the time occupied in raising the 
lower block of the figure, it was adjusted on the ground on the 3rd of 
November, at 5h. 20 m. a.M.—it reached the first slage at 6h. 45 m., 
second stage Sh. 8 m., third stage 9h. 25 m., fourth stage 10h. 23 m., 
top 11h. 20 m., total time six hours; it was removed horizontally from 
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the end of the scaffolding to the centre in two minutes, and com- 
pletely set in ils place at 11 h. 45 m. 

The landings and the steps surrounding the base are laid upon brick 
arches, and the plinths at the angles are to be surmounted with lions 
couchant, and the panels of the pedestal to be filled in with bronze 
bas-reliefs representing the heroic deeds of Nelson. In our 2nd vo- 
lume, p. 279, will be found an engraving of the origioal design. 

In conclusion, we cannot speak too highly of the manner in whicli 
the works are executed. They do the greatest eredit to tlie establish- 
ment and enterprise of Messrs. Grissell and Peto. 

Annexed we have given a table showing the measurements of the 
details. 


DETAILS or CoLUMN. height. 
ft. in ftn? 
Figure of Nelson 5n - 5o 17 6 
Plinth of ditta ao hr ze 1 3 
18 6 
Cippus, or Pedestal upon which the figure stands, 
7 ft. Gin. diameter, ; xS os 4 1 
Base of ditto, 8 ft. 8 in. diameter 20 35 S & 
Zz 6 
CoLvMN:— 
Ahacus of capital EG 2 6 
Bcll of capital in 4 courses, 16 ft. across ie volutes 10 0 
Top course of column with annulus, 9 ft. diameter top 
of shaft SB 2 m 
10 courses below 2 ft. 7 in. edi Se 5c 25 10 
9 ditto 2 ft. llin. Bo as 26 3 
8 ditto 3 ft. din. DONEC 
Lower course (10 ft. 6 in. diam.) indiding tthe upper 
torus of base .. 5o sc ES 3 6 
Scotia and lower torus of base "n BS 2 og 
Plinth of base, 14 ft. square da 1 10 
Height of shaft, base, and capital 102 4 
PEDESTAL :— 
Scotia above 3 6 
Moulded cornice and dentill gBos 
Bed moulding and upper course 9 20 
6 courses, 16 ft. square, 2ft. 4 in. each 14 3 
Lower course and part of moulding . 2 7 
Moulded hase no 26 D 
Plinth under ditto, 22 ft. square Bo +e 2 8 
lleight of Pedestal ES aM) 
Top step below pedestal, 27 ft. 6 ft. 2 a q 
Lower ditto 33 ft. 3 0 
lleight of two steps 6 0 


Solid brickwork in cement ij foundation of ONDE 52 ft. 
square at base, 1 ft. 6 in. high, then gradually dimiuishiog 


all round, 12ft. 6 in. high to 33 ft. square, then 1 ft. 6 in. 

high; total height of brickwork Bo ac 15 6 
Concrete 80 ft. Gin. square = 5o 5 8 0 
Total height, including foundation, 187 6 


The foundation rests upon a firm bed of gravel 12 feet below the 
foot paving of Charing Cross, or 16 feet 6 inches below the level of 


| Trafalgar Square. 


Surrounding the base of the column there is to be a landing 10 feet 
6 inches wide, and 10 steps S0 feet square at the bottom, in all 7 feet 
high above the level of the paving in "Trafalgar Square, making the 
total heigbt of the column abore this level 152 feet 6 inches, and in- 
cluding the figure 171 feet. 

The height of Pompey's Pillar ix 90 ft. ; Trajan’s Pillar, 115 ft. ; 
The Monument of London, 202 ft.; The York Column, 138 ft.; The 
Nelson Monument at Dublin, 134 ft., and at Yarmontb, 140 ft.; Na- 
poleon Column at Paris, 132 ft.; July Column, 157 ft. ; and the Alex- 
ander Column at St. Petersburgh, 175 ft. 6 in. 
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CANDIDUS'S NOTE-BOOK. 
FASCICULUS LIV. 


** I must have litery 
Withal, as large a charter as the winds, 
To blow on whom I please.” 


I. Why anonymous criticism should be a whit more odious or more 
indefensible upon architectural topics than any other, it is dificult to 
understand; yet so it seems to be considered by some folks—who 
would probably be for abolishing criticism altogether, being conscious 
of having very little favour to expect from it. Admitting the system 
of anonymousness to be ever so reprehensible—what then? It was not 
architectural writers that brought it up; they found it already 
established, and that so far from being considered disgraceful, it was 
one which our most eminent writers had supported by their talents. 
Anonymous criticism may be stupid, but then censure its stupidity, 
not its anonymousness. At any rate it does not attempt to bias the 
reader’s judgment by the prestige of a name, and so far its stupidity 
is honest and is harmless. 

After all, too, is anonymous criticism invariably so dreadful as some 
would have us believe ? Has Barry had any cause to complain of its 
severity or its unfairness ? or bas it never done justice to the produc- 
tions of others iu the profession? Aye! but then, it will be said, that 
it is because it pays deference to names, and takes its cue from 
popular opinion. Does it? Egad! John Nash and Robert Smirke 
would tell quite a different tale; they would say that it pays no 
respect to names—at least not to theirs, which it has treated very 
unceremoniausly, We must have either anonymous or milk-and- 
water criticism, unless we choose to resort to the only other alterna- 
tive, of having none at all—the last, no doubt, a consummation de- 
voutly to be wished for, in the opinion of those excellent people whom 
criticism never praises, and never instructs or warns. 

H. We are congratulating ourselves upon having reached a new 
epoch in art, at having entered upon the Victorian era of it, when it 
is to blaze with a lustre yet unknown. Fudge! What ifa “morning 
star," as Pugin calls it, be rising at Westminster, all is Cimmerian 
darkness at Bloomsbury, where Smirkean night- or knight-hood is 
suffered (o reign supreme. Most certainly all the proceedings con- 
nected with the Museum buildings have, up to the present moment, 
been kept shrouded in impenetrable mist, mistiness, and mystery. 
Not even a single one of the enlightened and vigilant guardians of 
art, or of those who compose Fine Art Commissions, has thought fit 
to bestir himself on the occasion, and drag the matter formally before 
the public, in spite of Peel and his prophecy. It might be thought 
that Peel has had a sufficient dose of Smirke at Drayton Manor ; or if 
he is really satisfied with that as a specimen of architectural genius, 
his opinion in matters of architecture ought to pass for nothing. 
Nevertheless, all seem to stand iu awe of the prime minister and his 
pet: and, strange to say, even the great John Britton himself, who 
has always caught at every opportunity of thrusting himself before 
the public iz proprid persond, lias not come forward with an “ Address” 
to any one, individual or body, on the subject of the British Museum! 

HI. It is im possible for any one to say of Sir Robert Smirke, that 
he is a tempurizing or (ime-serving man, since, instead of at all bending 
to the spirit of the present times, or complying with its humour, he 
stands out resolutely against it, and shows himself a staunch conser- 
vative in maintaining that system of monopoly and irresponsibility 
under which he has flourished. The public is to him just the same 
ignoramus, insignificant public as it was some thirty years ago; 
whether it brays forth its approbation or its censure is to him matter 
of utter indifference. Very likely, therefore, he smiles with contempt 
at those—and some there are—who would fain coax him into show- 
ing some kind of deference to public opinion. Most sulkily serene, 
Sir Robert pays no attention either to such cajolery or to reproach. 
Why should le now he called upon, for the first time, to satisfy 
beforehand the prying curiosity of an impertinently inquisitive public, 
after having erected so many public edifices without being subjected 
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to any such ordeal or surveillance? Reasons, however, there may be, 
although they are not obvious to himself, and one of them is, because 
such matters have begun to be put upon a somewhat different and 
more liberal footing than formerly; nor has the confidence reposed in 
the public hitherto thwarted schemes of improvement, for the public 
has generally urged them forward and encouraged them. Another 
reason wherefore the architect of the British Museum should be called 
to give some pledge that that edifice will, when completed, be both 
satisfactory and creditable to the country, is that no such assurance is 
affurded by any or all of the buildings he has hitherto executed; sinee, 
so far from serving as testimonials of superior talent, they rather 
amount to a positive DISQUALIFICATION on an occasion like the present, 
one of unusual importance, and all the more important beeause no 
similar one can occur. It is true other museums may be founded in 
different parts of the country, and some of them may be, if less ex- 
tensive, nobler works of architecture; yet they will not be The British 
Museum ; and however gratifying it may be in itself to behold such 
structures, it must at the same time be nota little mortifying te find 
that the metropolitan and national one is quite eclipsed by them in 
architectural style and design. There are some who might still avert 
the mischief, but they evidently do not care to interfere, fearful, per- 
haps, of giving umbrage to another Sir Robert who stands as sponsor 
to Smirke’s museum. What are the royal and noble patrons of art 
about, that not one of them can spare a moment to bestow a thought 
on the unfortunate edifice in Bloomsbury? Is there not one of them 
all to come to the rescue, and to avert from that structure the sad 
inglorious fate of being doubly Bobbyjicd. 

IV. And what says that very respectable old gentlewoman, Dame 
Sylvana Urban, on this occasion? What is the old lady's opinion as 
to the goings-on at the British Museum? Ah! Dame Urban is a 
cautious body, and she therefore does not care to risk giving umbrage 
to any powers that be: so that, if her opinion be worth having, we 
may guess, from her very discreet silence, of what kind it would be; 
for could she squeeze it out of her conscience to take the part of 
Smirke’s handywork in Bloomsbury, what a cackling about it there 
would be! However, if intolerable as a specimen of any other, the 
British Museum will, no doubt, prove a very respectable sample of the 
JMilk-and-mater style, yet as such superfluous, as we have quite 
samples enow of that already. 

V. Even royal taste is sometimes grievously at fault, and what is 
more, is grievously found fault with. Thus was it with the Albert 
military hat, which the gentlemen of the army protested against as a vile 
deformity, And if princes can err in matters of taste, @ fortiori, so also 
may prime ministers, consequently Sir Robert Peel's recommendation 
of another Sir Robert's design, according to him the very ne plus ultra 
of architecture, ought to stand for nothing. Sir Robert Peel may be a 
very good cabinet-maker, Sir Robert Smirke an excellent warehouse- 
builder; but let them stick to those trades, and nut foist upon the 
country such a dowdy design as tlie one concocted for the British 
Museum out of the Post Office and the Custom House. Any Pecksniff 
would have prodnced something as good, and just as * respectable, — 
for some, it seems, have expressed themselves ready to be satisfied 
if what ought to be rendered a magnificent national work, can be 
patched up into something “respectable,” in other words, be made a 
tidyish sort of a job—so much for the March of Art in England! 

V1. One of the most extraordinary excuses ever put forth on any 
occasion, is that which has been assigned on the part of Sir Jeffry 
W yatville, for the entire omission of avy plates of the interior in his 
* Illustrations of Windsor Castle,” for the reason that that part of the 
fabric may undergo considerable alteration in the course of time: a 
very strong reason, one would imagine, for such illustrations being 
given, not merely as present studies, but as faithful records of his own 
work, should it at any future period be destroyed, whether by being 
changed into something else, or by being burnt dowo. Would the ii- 
lustrations he has given us, lose at all in interest or value, were a con- 
flagration to sweep away the whole of the pile? How many buildings 
there are, in respect to which nothing, or comparatively nothing, can 
now be learnt, because authentic and sullicient. memorials, taken at 
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the time, or when thev were io a perfect state, have not been per- 
petuated by the graver. All that we now know of James Wyatt’s 
chef d'œuvre, rest merely upun tradition and conjecture, perplexed 
rather than aided by paltry views, which leave us quite at a loss as to 
the superlative beauty and magnificence claimed for the structure in 
terms of eulogium that read like newspaper puffs. 

VII. Now tbat symbolism is come into vogue, it is odd that no one 
has yet protested against the monstrous paganism and heathenism of 
the Nelson column or any other of the kind, as being evidently derived 
from monuments of Phallic worship, consequently not nomeaning, but 
on the contrary, pregnant with a meaning that will not bear to be ex- 
plained. It is true svmbolism does not scaodalize in such cases, 
becanse no one sees or understands it; and, for a similar reason, other 
symbolism may be equally unavailing, 

VIIL It does seem strange, that with a frontage of not much less 
than 150 feet, the architect of the new Conservative Club House, 
should not have piaced the entrance in the centre of his facade; or 
if circumstances absolutely compelled him to place it at one end, it 
should not have been within a recess. There is, indeed, something 
corresponding at the other extremity of the front, yet not sufficiently 
so as to preserve symmetry, and even were such the case, gaps of this 
kind at the angles of the ground floor, where the expression of 
strength and solidity is most of all desirable, would be a defect de- 
tracting very much from whatever other merits and good points there 
may be in the desigo. Perhaps the architect was determined that it 
should be impossible for anv one to say that he had copied—or, in- 
deed, looked at Barry; so resolved, coúte qui code, to give us a spe- 
cimen of something altogether different, aud therein he has certainly 
succeeded. 

IX. A good deal of sentiment and pathos has lately been expended 
upon the quondam Cullege of Physicians in Warwick Lane, and that 
venerable piece of rubbish ycleped Old London Wall. Yet it might 
be better, if instead of all this Parthian retrospectiveness, these long 
and lingering glances backwards at antiquity—a lady called by the 
poets “ hoar antiquity "—it might be better and somewhat more to the 
purpose to pay greater attention to the future, to look forwards a 
little more than we do, and bethiuk us what sort of figure we our- 
selves shall cut in the eyes of posterity. While people are moralising, 
poeticising, fantasticising, on some sturdy remnants of old brick and 
mortar somewhere in the ultima Thule of the metropolis, they have 
no eyes at all for the portentous operations now going on in Great Rus- 
sell Street. At any rate they have oo voice that exclaims against such 
doings, and their eyes they employ merely to wink at them. It might 
be supposed that the Museum was a mere parish job, which concerned 
the good folks of Bloomsbury, or the “ Bloomsbury barbarians,” as 
Hook used to call them, alone; and with which no one else has any 
right to meddle or make. Iofinitely better would it have been to have 
kicked out Sir Robert at once, and plaistered him with a goad round 
pension, which last would, no doubt, have coavinced him that if he 
abandoned the feld to another, he had made a masterly retreat for 
himself, and could enjoy, if not ofium cum dignitate, his otium cum pe- 
cunid—a far better thing still. How he came to be appointed archi- 
tect at all to the Museum, puzzles many; and pity it is that the ap- 
pointment was not made a complete sinecure to him, some under- 
strapper, some “Pinch” being employed, as the great man’s proxy. 
As matters have been managed, Sir Robert will not be able to find any 
convenient sub or proxy, who will bear fur him the disgrace he is now 
bringing upon himself, It is true the building is not yet done, yet it 
is now completely “done for.” 

X. Thank heaven! though literature is now for the most part re- 
duced to a mere manufacture, art is not yet workable by machinery, 
although some of those who call themselves artists are in themselves 
no better than machines, with abont just the same inteiligence of and 
affection for it as the implements they handle. They have one or two 
patterns, which, either through laziness or incapacity, they apply 
pretty much in the same way on al! occasions, no matter under how 

widely different circumstances. No wonder, therefore, that at the 
very best no more than mere decent mediocrity and insipid, flavourless 
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common place are the result. How shonld that possibly be expressed 
which is not felt? How should there be aught of genuine and genial 
feeling where every thing and every part is concocted out of second- 
hand and borrowed ideas, and those perhaps very ill understood? I 
liave met with architects who might liave been very clever as masons, 
but who have had no more notion of art or of the poetry of art than 
an Irish labourer, although able to talk more glibly about Vitruvius 
and Palladio. Well! those are just the sort of people to admire the 
British Museum—perhaps, to build oue. 

XI. It is cleverly remarked by a German architectural critic, that 
it is generally considered quite enough to provide sufficient light in a 
building, no matter whether there be any effect of light or not. Artist- 
like study and treatment in that respect are, indeed, hardly to be 
looked for in ordinary houses or in mere sitting-rooms; but neither on 
we find anything of the kind in superior ones, except on very extraor- 
dinary occasions, and partly arising out of mere accident. One may go 
over a large mansion containing numerous and most sumptuously fur- 
nished apartments, without being struck with a single effect of the kind 
in any part of it, or any thing whatever that amouuts to character and 
effect purely architectural. One sees what the maximum of cost 
and the minimum of imagination if not exactly of taste, can accom- 
plish; and evenif there be nothing cal'ing for particular censure, there 
is nothing to enchant hy novelty of effect, or by decided individuality 
of character. As for any peculiarity of arrangement, that might as 
well be looked for in the London stereotype front and back drawing- 
room, or in a row of ready-made speculation houses. A good deal 
has been said lately about “architecture for the poor!” but it wouid 
be hardly less charity to think of architecture for the rich—for those 
who are obliged to conceal the utter architectural nakedness of their 
mansions by the mere trappings supplied by the upholsterer, dis- 
playing most ostentatiously the costly poverty of their taste, and the 
paucity of their ideas. Exceptions there are—thongh not in our 
royal palaces—and I lately beheld one in an apartment which, though 
not very large, and rather sober in regard to decoration than otherwise 
was most striking for its high degree of architectural beauty, and the 
very peculiar kiud of it, arising both from unusnalness of plan, and 
from the mode cf lighting, and the charming effects attending the 
latter. So replete, indeed, was it with beauty of such kind, as to 
possess a variety which nothiog can stale. From almost every point 
a new picture—a fresh combination as to perspective, is presented. 
It should be observed, however, that this is an entirely con amore work, 
planned by the proprietor himself. Itinay be wrong for amateurs to 
turn architects; one consolation is, there is very little danger of archi- 
tects turning amateurs, and giving more study to an episode in a plan 
than they now do to a whole building, though it be one as big as the 
British Museum—whose merits are all summed up in that little word. 


SOME OBSERVATIONS ON TIHE ANCIENT ARCHITECTURE 
OF THE EGYPTIANS. 


Is the very earliest ages of the world, mau must have directed his 
attentiun to the art of building, as habitations were indispensable, not 
only for comfort, but also for protection; the necessity for some de- 
fence against the parching heat of the sun, the power of the elements, 
the ferocious attacks of wild beasts, and the treacherous assaults of 
fellow man must have been early experienced, and the rational facul- 
ties with which the Deity had gifted him, must at once have been 
called into action to accomplish this desirable object. These buildings, 
on account of the roving lives which their cccupants led, were con- 
structed of very slight materials, and must naturally soon have fallen 
a prey to the destructive hand of time. To expect, then, after a 
lapse of some thousands of years, to find any remains of those pri- 
nieval buildings would be most absurd; but from observing the prac- 
tices of men, now in an uncivilized and primitive state, as well as the 
authority uf the earliest records, we have very strong presumptive 
evidence of what must have been the first dawning of architectural 
science. 

It is recorded by the author of the Pentateuch, that Cain built a 
city, and called it Enoch, after his son. This town, being a collection 
of huts, probably constructed in the manner of those now to be seen 
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among the savage Indian tribes, fell to decay, and no vestige of those 
buildings now remain, to mark their former existence. The progress 
of building must have been rapid, fond the art uf earpentry well nn- 
derstood, to have enabled Neah to construct the Ark, which, with its 
heavy freight, was for many days exposed to the tossing of the bil- 
lows, and the rage of theelements. The subsequent design of the 
Tower of Babel, and the extent to which tlie proposed work was ear- 
ried into execution, must eonvince us, that even at that early period, 
arehitectural knowledge had greatly advanced. 

Satisfactory, however, as may appear those records which mark the 
progress of intellectual refinement in the early ages of the world, still 
historical evidence alone can be of little practical utility to the mo- 
dern architect; to the examples of the most aneient existing ruins, 
must he recur, to trace the features of the scienee in by-gone days: 
and in this investigation, three countries present their claims for the 
palm of originality, Egypt, Hindostan, and Persia, where architectural 
remains of great magnificence are now to be seen, gracing their al- 
most tenantless plains, the admiration and astonishment of the most 
enlightened travellers and antiquarians. 

As to whicb of these three countries we are indebted for the first 
degree of perfection in the architectural science, there are very nu- 
merous and conflicting opinions, and seemiugly strong evidence has 
been produced on each side. A strong argument in favonr of the 
Egyptian style is the very great simplicity of design observable in all 
their edifices. Although the leading features of the ruins in the three 
conntries are similar, yet it is easy to perceive, from the drawings 
which we have of some of them, that the simplicity of the Egyptian 
has in some measure been departed from in the Hindostan edifices, 
and that the introduction of circular outlines bespeaks a eertain de- 
gree of perfection in the art of designing, unknown to the arehitects 
of Egypt; and the delicate pillars and refined ornaments of the Per- 
sian architecture prove a still further progress in that science, which 
must lave originated in simplicity. The simplicity of style, in the 
absence both of tradition and historical reeords is evidence, the vali- 
dity of which cannot be contended in favour of Egypt having been 
the nursery of scientific arelitecture, and to her the kingdoms of the 
East are indebted for those edifices “of other days." 

In examining the progress of architecture in this country, we are 
altogether left to draw our conclusions from conjecture: for in vain is 
the page of ancient history scrutinized ; in vain are the present occu- 
piers of this mysterious land consulted about those remains of the 
by-gone glory and forgotten wisdom of their forefathers. No clue to 
solve the lidden mysteries of those sacred temples; no reeording 
monument to satisfy inquiring posterity; ages have gone by, time has 
rolled on, many generations havé been called to their final aecount; 
still those massive ruins mock the power of time, pointing ont a 
locality, where, in centuries long since passed away, science and art 
had their votaries, and the torch of wisdom burned brightly in those 
very regions, where in latter times, ignoranee and gross darkuess have 
sprung up. 

Little reflection is required to convince us that those stupendous 
works of Egypt are not the prodnction of men, to whom the first prin- 
ciples of scicuce alone were known, or that those almost super-human 
structures could be the results of merely infancy iu the arts. The 
progress of architeeture must have made rapid strides, and some een- 
turies of practice must have passed away, before snch perfection 
eould have been attained. It cannot possibly be supposed that men, 
whose greatest knowledge of building consisted in the erection of 
huts, could at once design edifices of such enormous dimensions and 
great solidity, calculated to withstand the ravages of time, and the 
erection of which must have occupied many years; or that an igno- 
rant people eould have devised the means of quarrying and dressing 
those large masses of stone, or placed them in their present positions, 
which even now, with our advaneed knowledge of meehanics, and 
great improvements in machinery, we should eonsider almost imprae- 
tieable. To a very mature age of architectural knowledge must those 
ruins be attributed. 

The discovery, which it is stated Mons. Denon made at Thebes, of 
a stone covered over with hieroglyphics, and whieh, from its appear- 
ance, was evidently the ruined part of some more ancient temple, 
forming a foundation stone to one of those now standing, has been 
fairly adduced, as a proof of Thebes baving been, at some much 
earlier period, adorned with temples and other publie buildings, which 
must have either fullen to decay, previous to the erection of the pre- 
sent ruins, or been taken down to build those more ornamental 
edifices, 

In that mysterious region, where now, surrounded by the scattered 
ruins of pyramids, temples and cities, the savage shepherd tends his 
roving flocks, onee studied the author of the Pentateuch, and freely 
imbibed the wisdom of ancient Egypt. In that same district, where 
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those remains of antiquity attest the departed refinement of the 
Egyptians, in other days Plato instructed his anditory, and Euelid 
wrote. Amid these ruins, the remains of three different forms of struc- 
ture are to be observed, the pyramid, the temple, and the tomb or 
cavern. 

To which of these the date of priority in eonstruetion is to be as- 
signed, is a very difficult qnestion to decide. Arguing from analogy, 
it would be reasonable to suppose that nature first pointed out to un- 
eivilized man, the cavern, as the best form of habitation; but the su- 
perior workmanship observable in the interior of those excavations 
must at once dissipate this idea, and the refined and well execnted 
sculpture on the natural roeky walls must be attributed to an ad- 
vanced era in the art. The simple form of the pyramid, as not requi- 
ring great talent in designing, may be addneed as a proof of the prio- 
rity of this structure; but the fact of these buildings being found only 
near Memphis, the city which historical reeords assert was built long 
after Thebes, must cast a great doubt upon the validity of this claim. 
The complicated form and skill required in both designing and exe- 
cuting the temples, presents a strong barrier to the supposition of 
priority of construction in these buildings. The absence of historieal 
evidence on this point, leaves this subject altogether a matter of con- 
jecture. 

Those stupendons erections, the pyramids, which have withstood 
the destruction of time, for more than three thousand years, in ex- 
ternal appearance may be said to be deficient in architectural cha- 
racter, and no beauty in design ean be attributed to them; still, from 
their enormous dimensions, their colossal appearance, the massive 
materials used in their construction, and from the well executed work- 
manship, thev must attraet our admiration, and be justly numbered 
among the wonders of art. The description which Herodotus has 
given of the mode of construction of the pyramid said to have been 
built by King Cheops, must naturally lead the reader to view with 
astonishment, that stnpendous erection and the cireumstances which 
he mentions, of the building of this pyramid having oceupied 100,000 
men for 20 yeurs, may be well adduced, as proof oi the devoteduess 
of the aneient Egyptians, to works of art. 

The building which possesses most architectural character, and may 
be said to be the very basis of ancient architecture, considered in a 
scientific point of view, is the Egyptian temple ; and though on first 
observing the peculiarity of the style, we may be led to form, per- 
haps, an unfavonrable opinion as to its merits, still wben it is kept in 
recollection that those people had no models to copy, or no design to 
borrow from other nations, but depended altogether upon their own 
resources, and followed nature as their guide, we must banish all un- 
favourable refleetions, and award the well merited laurel to the authors 
of the science. The characteristic features of these temples are 
the colossal form, the enormous size of the blocks of stone employed 
in the execution of the works, the tapering walls of a pyramidical 
form, the pillars of vast dimensions, and the arrangement and dispo- 
sition of the several parts of the building. 

In the columns, the ehange of outline seems to have been consider- 
able. Tbe simplest form appears to be a representation of a bundle 
of reeds, bound together near the top, witli à cord wound round them 
several times, having a square flat stone laid on their top: they are 
made to bulge outa little below the binding, in order to imitate the 
effect whicli wonld be naturally produced in a bundle of reeds, sub- 
jected to a pressure in a vertical direetion. 

In the Egyptian pillars, massive and heavy as they may appear, can 
be traced many of the featnres of those refined Greeian columns, 
which by all writers have been justly enlogised, and to which, too 
frequently, and very unjustly, the claim of originality of design has 
been yielded. The veiy striking analogy whieh exists between the 
examples of the two countries, must be very apparent, upon exami- 
nation. 

In the plain and simple pillars of the little temple at Luxor, resem- 
bling in form the trunk of a tree, we may behold the origin of the 
heavy and tapering Dorie shaft. Other columns, representing a 
bundle of reeds, placed in a vertical position, and bound round at the 
top, bear a strong resemblance to, and most probably furnished the 
first idea of the flutiug of those shafts so ornamental in the Grecian 
eopies, while in the binding of the reeds we may easily trace the 
astragal and neeking of the column. The square flat stone placed on 
the top of the pillar, and the Grecian abacus are synonymons, while 
the flat stone upon which the Egyptian eolumns rests, fully accords 
with the plinth of the Athenian column. The absence of the plinth 
in some of the pillars of the Egyptian temples, probably prompted 
the architeet of the Parthenon to observe the same omission. The 
swelling shaft in the temple of Karnac, suggested the similar form in 
the Grecian Doric. ‘Phe introduction of human figures in the place 
of columns at the Memnonium, certainly dictated to the Greeks the 
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similar application in some of their edifices, which thev, claiming 
the originality of the design, called Caryatides. The most eminent 
writers assert, that this design was derived by the Greeks, from the 
Carian slaves carrying on their shoulders heavy burthens, and hence 
the name; but certainly the similarity between these figures, and the 
more ancient ruins of Egypt, could not have heen accidental. The 
capitals of the columns of the Temple of the Winds at Athens, bear 
a very strong resemblance to those of the temple of Appolonopolis. 
This strong analogy might be pointed out to a much greater extent, 
but sufficient has been adduced to establish the existence of the simi- 
laritv. 

In Egypt, then, mav be traced the characteristic features of many 
of those splendid temples, which Athens boasts, and which have 
justly attracted the admiration of the world. To the Egyptian ruins, 
we owe many of those ornamental details of Grecian architecture, 
which the practice of centuries perfected, acd which ail the talent of 
succeeding ages could vot improve. But why almost all authors 
award the palm of originality, and attribute the cultivation of the 
first principles of architectural knowledge, to Greece, seems a pro- 
blem exceedingly difficult to be understood. Why, while merit and 
praise is heaped, and justly too, upen the perfectors of known princi- 
ples, should we deprive the authors of their well-deserved mead of 
admiration? and while we, in some measure, and to a certain ex- 
tent, agree with many writers, that taste and beauty of design are the 
attributes of the three orders of Grecian architecture, should we go 
the lengths which they would wish us, and brand those stupendous 
monuments of the by-gone glory of Egypt, as the very infamy of taste, 
or as Strabo has pronounced them, “barbarous monuments of painful 
labour." 

It is not to be wondered at, that during the leng period, in which 
architecture flourished in Egypt, greater progress was not made, and 
a greater diversity of design observed, wlien it is remembered, that 
to tlie management and supervision of the priesthood these erections 
were entrusted. This religious scruple and bad selection of superin- 
tending power altogether tended to curb the taleut of the people, as 
the science was placed in the hands of a body of men, whose profes- 
sion must have chiefly engaged their attention, and who, if ever pos- 
sessed of architectural taste, were themselves so restricted by forms, 
as to render that taste useless. 

F. V. C ——, A.B, Arc, C.E. 

Dullin, 13th Nov., 1813. 


ANCIENT STRUCTURES IN WINCHESTER AND ROMSEY. 
By Mr. Georce Gopwis, F.R.S., &c. 


Ir would be difficult to name a locality more interesting to the 
architectural antiquary and the lover of old memories, tlan Winchester 
aud its neighbourhood. It is connected with some of the earliest 
events in our history, and with mony of the most eminent men of past 
time, who have left there enduring monumeuts of their own energy 
and ability, and of the prevailing spirit at particular periods of time. 
Thanks to steam and engineering skill, which in several respects may 
be said to have doubled the length of man's life,? Winchester, al- 
though 64 miles from London, may be reached in two hours and a half, 
so that there is now little difficulty in paying it a visit. 

A history of English architecture might be illustrated very satis- 
factorily from the Cathedral alone, in addition to which there are the 
College, the city gates, the County Hall, the Market Cross, the re- 
mains of Hyde Abbey, two or three parish churches, and the Hospital 
of St. Cross,—which are all ful! of interest and instruction. As I have 
said again and again, architecture has a hislory more exciting and 
instructive than half the moral essays and poetical fictions ever 
penned: it is, in fact, the history of society written in brick and 
stone. 

The age of some parts of Winchester cathedral has excited con- 
troversy, nor is the question vet settled. The original foundation of 
a cathedral here is ascribed to the second century; the structure then 
raised was rebuilt at the commeuceinent of the 4th. In the middle of 
the 7th century it was again renewed by Kenewalch, an intimate 
friend of Biscop (by whom the arts in England were much advanced), 
aud in the 10th century Bishop Ethelwold rebuilt great part of it. 
The present cathedral was commenced by Bishop Walkelyn in 1079, 


1 The magnitude of the cuttings and embankments which form the rai'- 
ways of Great Britain, looked at asa whole, is enormous. and wauld seem 
the work o! ages; yet all this has been eflecied within a very few years. by 
single spadefuls! Continued efforts, however small singly, work wonders. 
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and dedicated 14 years afterwards: and according to the generally 
received opinion the crypt, the tower, transept and font, belong to this 
era. Mr. Garbett, however, and some others, have thought that por- 
tions of the structure are of an earlier date than this; nor can I en- 
tirely refuse to coincide in this opinion. The tower, Rudborue, the 
Winchester annalist, states repeatedly, is the work of Walkelyn. 
That part of the north transept which adjoins it is seen, from the 
execution of the masonry, to be of the same date; but the remainder 
of the transept more northward hiis a widely different appearance, and 
is unquestionably the work of a different period. The mortar joints 
are considerably larger and the execution altogether ruder; nor is the 
design exactly the same, or the parts of the same height, so that 
management was required (and is evident) to bring the two portions 
satisfactorily together. My excellent friend Mr. Britton,? in his His- 
tory of Winchester Cathedral, considers “this might have arisen from 
different workmen who were employed, even at the same time, and 
still more from those who were engaged on the church at different 
periods of its erection, for it cannot be doubted,” he continues, “ that 
an edifice of this size must have been some years in progress, and that 
many masons were unquestionably employed in its construction.” 
With the greatest respect for the opinion of our veteran topographer, 
and every disposition to lock with caution at any assumption of re- 
mete date, E am unable to think this argument conclusive in the pre- 
sent instance. If this difference in the workmanship had appeared 
horizontally throughout the building—if the lower story presented one 
appearance, the upper part another—this opinion might be tenable ; 
but in the case before us, the difference is perpendicular, it is through- 
out the height of a particular portion, not the length of the whole; 
and befnre we can admit that the diversity of construction which is 
apparent, results from the different workmen who were engaged on 
the church at different periods, we must believe that one half of the 
north transept was completed before the remainder and the tower 
were begun. 

The statement of Rudborne, too, which is urged as proving the 
entire rebuilding of the church by Walkelyn, is not sufficiently con- 
clusive to destroy an opinion founded on what we see before us. He 
says that Walkelyn, a fundementis cepit reedificare ; words which, if 
I mistake not, have been used by chroniclers in some cases where it 
was known that much of the previous building had been allowed to 
remain, although the whole had been reconstructed even from the 
ground. In fact, that some part of the old cathedral at Winchester 
was allowed to stand, seems clear, from the continuation of Rudborne's 
own narrative; for he goes on to say that within a year after the 
completion of the new building, the Bishop’s men destroyed the old 
monastery, excepto portico uno, et magno altari, or, as Milner words it, 
* leaving nothing standing at the end of the year except the high altar 
and one porch, which seems to have been the corresponding part, or 
eastern end of the cathedra! church.” The word porticus has a doubt- 
ful signification, but unquestionably means more than what we should 
now call a porch. 

in pursuing this investigation, there is another circumstance re- 
corded which must not be lost sight of, bv which (if other discrepan- 
cies could be removed) the difference of workmanship in the transept 
might be explained. The eastern end of the church (which Milner 
considers was of Saxon work, left by Walkelyn) bad became dilapi- 
dated in Bishop Lucy’s time, and that prelate determined to rebuild 
it, beginning with a tower. In the year 1200, according to Rudborne, 
this tower was begun and finished. 1t does not seem probable that 
the centre tower was here referred to; it would be inconsistent with 
other of the annalist's own statements, and moreover the style of the 
architecture is clearly anterior to that date. Garbett considers it was 
a tower at the eastern end of the choir. The whole matter, hewever, 
is wrapped in doubt, and it would be safer to say tliat one portion of 
the transept was early Norman, the other late; but for my own part, 
I can hardly avoid considering that the northern extremity of it may 
be anterior to the conquest. 

The effect of the transept, massive and grand, is very striking, and 
will well repay attentive study; the arrangement of the aile at the 
termination north antl south, is peculiar. The elegant nave, of a very 
different period, and consequently with a very different aspect, is the 
work of William of Wykeham, commenced about. 1393, when he was 
seventy years old. it affords some excellent examples of “ perpen- 
dicular” Gothic, as, indeed, do many other parts of the cathedral. 
Recent repairs have served to prove that mach of the old work was 
allowed to remain by Wykeham, and was cased and altered. 


2 Mr. Britton, to whom every student in architecture, and many beside, 
are deeply indebted. celebrated in July last his 72nd birth-day. Time has in 
no way diminished his energy or ardour. ar lessened that Kindness of heart 
which has led him, thr ughout a long and useful career. to offer a triendly 
haud to all whom he thought deserving. Honour be ta him ! 
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Tn sepulchra! chapels Winchester cathedral is particularly rich, espe- 
cially in those of the perpendicular period. The eastern portion of 
the building, behind the altar, is a perfect rendezvous of monuments, 
perhaps unequalled, and must be seen to be duly appreciated. Bishop 
Fox, Bishop Gardiner, Bishop Waynflete, and Cardinal Beaufort, have 
chantries here; Wykeham’s chantry and Edington’s are in the nave. 
A sculptured figure in a vesica piscis has been recently affixed to the 
east wall in the north transept. It seems formerly to have been loose 
in the cathedral, for it is represented on the ground leaning against a 
pillar, in one of the plates in Mr, Britton's history. 

The most interesting of the parish churches in Winchester is St. 
John's. It consists of chancel, nave, aud side ailes, and has a tower 
at the west end of the north side. "This structure contains most of 
the features which distinguished our places of worship “while yet the 
church was Rome's," and concerning which all information is now 
sedulously sought. Where the rood-loft formerly stood to separate 
the chancel from the nave, is now placed the organ gallery—most 
improperly. The staircase by which the priest ascended to the rood 
loft is in a turret against the south wall of the aile, with a doorway in 
the wall; over the aile there was formerly a gallerv or passage way 
to the loft, with openings through the spandrels of the main arches. 
There was an external entrance to this turret, which was probably 
used as the * priest's door " to the church. 

Two projecting walls from the east end separate the chancel from 
the ailes, and iu that on the south side is one of the small, oblong 
apertures, opening obliquely to enable those persons who were in the 
aile to see the elevation of the host, and which have been termed 
hagioscopes. If my memory is right (I have no note of it) this was 
adapted to serve also as a piscina, an arrangement not uncommon. In 
the wall on the north side there is a similar oblong opening inclined 
the reverse way, so as to admit a view of the east end of the north 
aile, where there is a handsome altar tomb against the north wall, with 
a recess above it, which may have been used as an Easter sepulchre. 
If so, lights were kept burning in it during the latter part of Passion 
week, and tbe opening in question may have been made to enable the 
attendants readily to watch them. On the side and end of the tomb? 
are shields, one bearing the five wounds, another the instruments of 
punishment, and a third the letters I.S. entwined, standing probably 
for Sanctus Jesus, or Jesus Salvator. Returning an instant to the 
chancel, there is one sedile and a piscina on the south side of it. It 
may be well to remark that although I have described the church in 
this memorandum as standing east and west, the altar points in reality 
to the south east. 

At the church of St. Peter, Colebrook (at the same end of the city 
as St. John's) where the tower is at the south-east corner, there seem 
to be remains of enriched ridge-tiles. The font is square, supported 
on a central pillar with four smaller pillars at the angles, similar in 
plan to the very interesting specimens of Norman fonts at the ca- 
thedral, the church at East Meon, and other places also in Hampshire. 

The County Hall, formerly part of the old castle, although now en- 
cumbered by the Assize Courts, has many points of interest. Milner 
calls it, “the ancient church or chapel of St. Stephen;" but Mr. 
O. B. Carter, architect, who has examined this building lately, and 
has prepared plans for its restoration,* considers that it was always 
used as a Hall. It is in three ailes divided by clustered columns aod 
arches, and must have formed a magnificent apartment. 

The Hospital of St. Cross, the “alms-house of noble poverty,” which 
stands about a mile from the cily, retains more fully its ancient ap- 
pearance and customs than any similar establishment in the kingdom. 
The brethren with their black gown and metal cross on the left breast, 
the dining hall with the old “black jacks” for ale, and other imple- 
ments given by Cardinal Beaufort; the quiet cloister, the ancient 
church embowered by trees, and the pretty residences of the bretbreu 
around it, serve to take back the mind toa much earlier period in our 
history, and to induce the thought that in a rude and violent age the 
monastery—which St. Cross, though never so used (being simply a 
hospital and a refuge), closely resembles—must have offered strong 
attractions to all studious or timid men, who were unwilling or unfitted 
1o encounter in the world the more hoisterous spirits of the time. 

Originally, besides the resident brethren, I00 miscellaneous poor 
were ted daily in what was called, in consequence, *Hundred-Meune's 
Hall,” but is now a brewhouse. At the present time all who apply at 
the gatehouse may receive a horn of beer and slice of bread, that is 
until two gallons, the day's allowance, have been expended ; nor are 
the applicauts for this, few. 


3 I call it a tomb, because there seems tn have Leen an inscribed brass 
around the top edge of it. 

* Mr. Carter lias recently erected the Alms-houses of St. John, m Win- 
chester, {or 14 inmates. They form a tasteful pile, and cost £3600. 
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Cardinal Beaufort, of whom Shakspeare says, in the bitter picture 
he drew of him, 
** Henry the Fifili did sometime prophesy— 
If once he come to be a cardinal, 
He'll make his cap co-equal with the crown ;'* 
expended much money on St. Cross, amongst other charitable esta- 
blishments, and erected many of the present bnildings. 

The church, commenced by Henry de Blois, brother of King 
Stephen, about the year 1136, is an interesting specimen of a transition 
period in architectural history, when the semi-circular arch was about 
to give place to the pointed. Jt has acquired considerable notoriety 
from the circumstance that Dr. Milner, following a suggestion thrown 
out by the Rev. J. Bentham,’ has appealed to the interlaced semi- 
circular arches in the choir, where pierced for light, as being probably 
the first open pointed arches in Europe. The origin of the pointed 
style of architecture is still as doubtful as it was before the appear- 
ance of any of the numerous dissertations to which it has given rise. 
Nevertheless, the inquiry cannot be deemed useless : as io the pursuit 
of the philosopher's stone and elixir vite, the enthusiast alchemist 
discovered many new substances and enlarged the science of chemistry, 
so, in the vain pursuit of the origin of the pointed style of architec- 
ture, much valuable information has been gathered. 

Whichever theory may be the most correct, it is certainly not that 
deduced from the intersecting arches at St. Cross. Apart from less 
obvious objections to any deduction founded on the present appear- 
ance of this arcade, the main arches in the choir, below it, are pointed, 
as too, is the vaulting of the aisles; by which we must be led to 
believe either that considerable alteration was made in the choir at 
a later period, when the practice of the pointed style was more ad- 
vanced, and which might have extended to the interlaced arches in 
question, or that the date of its original construction is somewhat 
more recent than that usually assigned to it. Moreover, other struc- 
tures in England, the date of which is asserted to be even anterior to 
that of St. Cross, as, for example, Buildwas Abbey, display likewise 
an intermixture of pointed and circular arches. ‘The circumstances, 
however, which occurred in many cases to delay ecclesiastical build- 
ings for years after the recorded date of their foundation, and the 
dilficulty of detecting alterations and reconstructions made at a remote 
period, prevent us from arriving with any certainty at a satisfactory 
conclusion. 

At the south side of the altar at St. Cross there is a table of pro- 


. thesis, or credence, on which the bread and wine were placed previous 


to the offertury, and the introduction of which in modern churches is 
strongly insisted on by the Cambridge Camden Society. There seem 
to be very few ancient examples remaining.® 

Romsey Abbey church, a few miles from Winchester, is a building 
of the same class as St. Cross, and displays an instructive mixture of 
the peculiarities and style of various successive periods. It is a cru- 
ciform building of considerable size, with a square tower at the inter- 
section of the nave and transept,” and when viewed from the neigh- 
bouring hills, rises above tbe houses clustered around it, and forms 
the most important part of the town. It is curious to contrast, espe- 
cially in a constructive point of view, the churches built by our fure- 
fathers and ourselves. Anciently every small village could boast a 
sound snbstantial church of stone, which in most cases has kept its 
promise of long endurance, and still serves to give stability and im- 
portance to localities which, but for this, had lost their identity long 
ago. At the present time little heed is given to the future; the 
immediate wants of the day are supplied for the most part by cheap 
and flimsy structures which cannot be expected to outlast the present 
generation. 


5 Bentham says, in his History of Ely Cathedral Church, 1771, when 
speaking of the origin of pointed arches, Some have imagined they might 
possibly have taken their rise from those arcades we see in the early Norman 
or Saxon buildings on walls, where the wide semicircular arches cross and 
intersect each other, and form thereby, at their intersection, exactly a narrow 
and sharp-pointed arch. In the wall south of the choir at St. Cross is a 
facing of such wide round interlaced arches by way of ornament to a tla 
vacaot space; only so much of it as lies between the legs of the two neigh- 
bouring arches, where they cross each other, is pierced through the fabric. 
and forms a little range of sharp-pointed windows: itis of King Stephen's 
time ; whether they were originally pierced 1 cannot learn." 

6 According to Milner the church of 5t. Cross is 150 ft. long. The length 
of the transept is 120ft. It is cruciform, has side ailes, and a large square 
tower at the intersection. 3 EV f 

7 “The length of this church, according to the curious description given 
in the addenda to Brown Willis's Mitred Abbies, is 240 ft., and its width, that 
is to say, the length of the transept, 12011. ; his words are —* Ece'esia de 
Rumeseye, de fundatione regis Edgari, continet in longitudine cirea 90 steppys, 
et parum ultra; item in latitudine continet circa 46 steypys meos." the 
height of the tower is about 120 ft. and that of the body of the church is said 
to be 80 esactly." —Spcnce's Descriptive Essay, p. 37. 
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Romsey Abbey church was founded in the 10th century, but there 
does not seem to be reason to believe that the present building has 
any parts of that date. The most ancient portion of the church as it 
now stands, is probably the work of the same Henry de Blois who 
built St. Cross, in the middle of the 12th century. It is remarkable 
for having a small chapel with semi-circular absis, on the east side of 
each arm of the transept. The ailes of the choir likewise terminate 
in a semi-circular absis formed in the thickness of the wall, so as not 
to show externally. The choir, now used for divine service (which 
doubtless originally terminated in a similar absis) and the transept, 
are Norman: the greater part of the nave, excepting the walls, is of 
Early English. Tbe west end contains a singularly lofty triple lancet 
window. According to those who maintain the necessity for symbolic 
design in churches, a triplet, which they consider to represent the 
Trinity, should be confined to the east end; to place it at the west 
end, they say, is a decided fault. We have here one instance, at all 
events, and by no means a single one, that this was not always recog- 
nised by onr forefathers. 

In the south wall of the nave next the transept, one of the original 
Norman doorways remains, and is now used as a window. It presents 
a series of concentric arches adorned with various sculptured enrich- 
ments, and supported by two columns on either side, with enriched 
capitals. In the external wall of the south transept, next the door, is 
a curious sculptured figure of Christ on the cross, about 54 feet high, 
with a hand from the clouds above pointing to it. Near it is a small 
recess in the wall, probably to receive a lamp or taper. The present 
appearance cf the east end of the chair internally is very picturesque, 
aud may be advantageonsly studied. Some of the capitals in the 
ailes, at the east end, are sculptured with figures of singular appear- 
ance, and have led to three communications to the Society of Anti- 
quaries, printed in the “ Archzologia,’’® 


The font is square, supported on five square pillars panelled. In 


minute points of interest this church is abundant. There are several 
interesting monuments and monumental slabs, some of which present 
curions examples of crosses and crooks. Unfortunately the names of 
the persons wbom they were intended to commemorate, have, in too 
many instances, disappeared: 
** So perish monuments of mortal birth. 
So perish all in tum, save well-reeirded worth." 

Amongst the modern works, the last effort of Flaxman, 2 monument to 
the memory of Henry Viscount Palmerston and Mary his wife, should 
not escape notice. It is to be observed with much regret that this 
interesting building is, in many parts, in a very bad state of repair: 
and that unless some efforts be made to maintain it before decay pro- 
ceed much farther, but little of this structnre will remaio fur sneceed- 
ing generations. 

In the foregoing brief remarks, the writer has liad occasion to allude 


himself of the opportunity which here cifers itself to add one obser- 
vation in connexion with it. He has been accused by some influential 
persons of having in “A Chapter on Cliurch-building," (published in 
the Civil Engineer §& Architect's Journal and afterwards reprinted in 
some of the daily journals) urged the snper-eminent importance of 
symbolism, and the desirableness of the re-introduction of details, and 
arrangements fitted only for the Romish faith. Now if this were his 
Opinion, he would feel no hesitation in respectfully maintaining it: 
* If 1, my Lord, for my opin on bleed, 
Opinion shall Le surzeun to my burt, 
And keep me on the side where still I am: ” 

but it is not so. The little paper in question contained, it is trne, a 
resume of the opinions to that effect recently urged by some eccle- 
siological writers; but the motive of the paper was rather to utter a 
protest against their reception than to urge their adoption, as he ven- 
tures to think must be quite evident to those who have happened to 
yead the whole of it. To quote one sentence from the paper in ques- 
tion: “ We would most worthily adorn the bouse of God, to render it, 
to the extent of our mens, fitting for its high purpose; but at the 
same time we would carefully avoid all proceedings, however agree- 
able to our temperament, however enticing to us as an artist, which 
should give undue importance to bricks and stones, and man’s inven- 
tions and devices, which should increase the number of ceremonial 
ol'servances, which should threaten to exalt the shadow io the place 
of the substance, and so lead to a state of things which did once result 
from such a course, and may result again, notwithstanding the in- 
creased amount of information possessed, and the general comparative 
enlightenment.” 


. $ From Dr. Latham, Vol. XIV. p. 136: from Sir H. C. Englefield, folluw- 
ing the former ; and trom W. Latham, Esq., Vol, XV, p. 304, 
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BRITISH MUSEUM. 


Sir—I have heard, upon what I consider tolerably good authority, 
the information coming to me at only one remove from the party him- 
self, that a Mr. B., a gentleman in the University of Oxford, is getting 
up a design for the British Musenm, in opposition to Smirke’s; and 
intends to bring it before the Trustees in such manner that they cannot 
possibly avoid formally noticing it in some way or other. Yet, al- 
though 1 do not question the truth of this as far as mere intention goes, 
I doubt very much indeed if anything whatever comes of it. 

With whatever ardour and alacrity they may be projected, enter- 
prises of the kind are apt to break down very soon, and the mercury 
of zeal to sink very quickly from the boiling point to zero. Even 
well-wishers to it must consider such an attempt on the part of an 
individual, somewhat Quixotic; the greater probability, therefore, is 
that nothiag more will ever be heard of it. 

Although l agree with many others that the design actually adopted 
is almost the very last which ought to be so, I certainly cannot agree 
with your correspondent Dr. Fulton, who recommends the Egyptian 
style as a very suitable one fur the occasion. To me it appears emi- 
nently the reverse, for that style is not only not a national but not 
even an adoptive one, nor at all naturalized among us in the slightest 
degree. I do not say it ought never to be employed by us, for 
apy purpose, or under any circumstances, but I certainly am of opinion 
that to employ for a public and national structure what is not even an 
European style, would partake of absurdity, notwithstanding that the 
Museum contains a great number of Egyptian antiquities. Evena 
Gothic facade would quite as well agree with the ioterior of the 
edifice. 

In regard to this last remark, it may be said that Sir R. Smirke's 
own facade will prove a better index to the interior, and prepare 
strangers better for the taste there displayed, than a design which, by 
rendering the exterior more imposing, would be a sort of architectural 
impositiun, and lead people to expect a corresponding degree of ar- 
chitectural beauty within; nor is there any denying that such is in 
some degree the case. Still there are attractions of another kind 
within, and that they are reckoned all-sufficient is evident, for, with 
tlie exception of the Royal Library, no part of the interior makes any 
pretension to architectural effect or beauty. The staircases—where, 
if uo where else, sume display of the kind isapt to be louked far—are 
remarkable for nothing sa much as their ugliness: they might be all 
very decent and tolerable in an hospital, but in a national museum they 
are abominable. 

Same of your “ contrumperies" —as Mrs. Malaprop would call 
them—have expressed a hope that Smirke would, on this important 
occasion, give us something at last truly noble, and a perfected design 
worthy to rank as a work of art. Yet, however well-meant, this is 


"I: E z Ms | surely preposterous, for how isa man to give us all at once what all his 
incidentally ta symbolic architecture, and he cannot avoid availing | : 


other works —the occupations of a lifetime—prove him not to possess 
in the slightest degree—at any rate only in the lowest degree. You 
might as well hope to turn a brewer's drayhorse into a racer in his 
old age. These remarks are, I must own, not particularly courteous, 
but Sir Robert Smirke may consider himself very lucky, if he be not 
doomed to hear by and bye others far more galling—snch as will cause 
him to curse the British Museum and the hour he became connected 
with it. 
I remain, &c., 


J. Wo R. 


Mr. Epiror—I can't for the life of me make out why vou and some 
others should be getting up such a precious rumpus ‘bout the British 
Museum. We Jahn Bulis want none of your ontlandish Germany 
doings—none of your Giyposticks and Wal-fiddlesticks—none of your 
Polly-Stiles and Polly-Crome—in short, none of your arrant paganism 
—your base-reliefs and frisky-painting—all which I take to be ex- 
ceedingly expensive ; but merely something smartish as one may say, 
yet that will not make our pockets smart for it. 

Now, to wy mind, there is a capital model to go by, all ready cut 
out for us, and a real Museum it is too, into the bargain, though not 
such a big bouncing one as that in Great Russell Street. I mean the 
one in Lincolns Inn Fields: now that I call a tasty, sensible sort of a 
thing—genteelish and quite tippy. What the inside may be I can’t 
say, for there, as Pin told, they let in only the quality people, but it 
looks a snuggish, comfortable-like place enough. 

As to the Big British, "tis of no use fur you or any other body to 
make a botheration "bout it now, ’cause the face-head, as you call it, is 
begun, and getting on swimmingly, so you may as well all hold your 
tongues. 

ONE OF THE MILLION, 


1843.] 
THE PHYLOSOPITY OF CORAL FORMATIONS, AND TIIEIR 
ARCHITECTS. 

No. IIT. 


Tus ocean is the mother of earth, the fruitful womb of production, the 
living principle emborlied in forms defined, being the unceasing architect of 
substance. Generated from the elementary compounds of air and water, 
living creatures are produced, having peculiar generic character, the mainte- 
mance of form and quality depending upon climate and association, or, the 
more uncommon incident, accident of birth. With the change of climate 
and association, organic bodies undergo a change. genera dividing into or- 
ders, orders into species; thus the earth multiplies in all its parts, quantities, 
and qualities, by the action of the living principle manifest in living forms, 
and in the multitudinous changes continually taking place in the fossil and 
mineral kingdoms. From ihe sea weed to the sponge, from the sponge to 
the lime-secreting polyp, from the polyp to the molluscous animal, from the 
invisible animaleule to the whale, from the fish to the insect, the bird, and 
the beast, from the plant to the animal, and from the minutest spark of life 
to man, the great chain of life is inseparable. 

In the varying strata of the earth, man may see broadly and distinetly 
marked, epochs of creation—and epochs of destruction—a series of ages 
succeeding each other—of generations succeeding generations—of climates 
succeeding climates—of local and general changes and catastrophes. Every 
region ol the waters opens to the inquirer new and beautiful truths of na- 
ture, attests to the forming powers of organic bodies, and speaks of changes 
to which all species and all individuals are necessarily subject. The coral 
formation, its varying composition and character, and the sequence of events 
or manifold changes accompanying it, is as plainly delineated in the chalk, 
oolitie, and limestone ranges traversing the surface of the earth, as it is in 
the waters of tropical seas: the one and the other tell the same truthful 
tale, of myriads upon myriads of bye-gone existences, of lossil animalcule 
and animals, of species analogous to or identified with those now living 
within the waters, whose being and existence as fossil or mineral bodies as- 
sure us of long uninterrupted periods of repose, of sudden and violent catas- 
trophes, and of causes necessary to effect the end proposed. In the coral 
rag of the British strata, in the lias and other formations, we find an asso- 
«ciation of species peculiar to warm tranquil seas, their aggregate masses tell of 
an uninterrupted succession of generations, their sudden extinction, of sudden 
catastrophes, produced by changes in the position of the earth's surface, and 
consequently cessation for a time of living aetion in those regions affected by 
the change: all distinetly define, by their composition, character, and asso- 
ciation, the inviolable laws by which oceanic, lacustrine, and terrestrial life is 
governed in distribution and change. 

Mr. Darwin, treating largely on this subject, observes, ‘‘ from the limited 
depths at which reef polypifers can flourish, taking into consideration certain 
other circumstances, we are compelled to conclude that both in atolls and 
reefs, the foundation on which the formation was primarily attached, has 
subsided ; and that during this downward movement, the reefs have grown 
upward." The conclusion he comes to is as weak as is the evidence from 
whence he has derived it. 

Of the largest Jakes disposed within coral groups, such as the Atoll Sua- 
diva, which is 44 miles long and 34 broad, enclosing a great expanse of 
water from 250 to 300 feet deep, other and more extensive views may be 
taken of their mode of formation. We have not yet to learn that tbe bed of 
the ocean is full of inequalities, resembling in this respect terrestrial earth : 
its hill and mountain chains and groups are of great extent, and vary much 
in their general eomposition and character; it has its extensive plains and 
deep valleys, and its lands favourable or inimical to hfe: the mountain 
heights of the earth, represent the bases of the submarine mountains, the 
one and the other, in the absence of the requisite degree of heat, being in- 
capable of producing or sustaining life, for even in tropical seas, there are 
regions in which neither plant nor animal can exist: the filling up of the 
lower depths must therefore depend upon the matters continually carried 
into them by currents, or which are precipitated from the waters above 
them. The lowest region where life is produced. is analogous to the boundary 
of vegetahle existence on the Hymalayas or Cordilleras, sustaining species 
of the simplest organization, wholly devoid of lime and purely siliceous ; the 
next region is productive of other species, and to this sneceeds a region 
wherein animals secreting ealx and other peculiar earths are present in 
more or less abundance. Mr. Darwin contends, in vain, that the polypifers 
do not build from greater depths than 200 feet ; for although their growth is 
protracted, and the number of species curtailed within the lower regions, 
still we are assured that calyx secreting polypifers exist in beds at or near 
2000 feet in depth, and it is these artificers that lay the foundations and 
pave the way for the madriporze and milleporz, shell fish, erustacez, &e. that 
complete the structure. On the bosom of submarine mountains the polypi- 
fers commence their work, and precluded from descending within deeper 
and consequently colder regions, they spread themselves upwards, right and 
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left, as they are enabled to do from the nature of the soil on which they 
rest: if building on a clump of submarine hills, the valleys ean only be 
filled up by other means, far slower than those of organic action, conse- 
quently, the structure rises as a great amphitheatre or encircling reef, having 
Openings caused by openings at the foundations, by tidal action, and by 
local depositions of sand or marl. At other times numerous structures 
slowly arise independent of each other, or united as so many links in the 
great chain. The atoll formed. the openings admit the tides, which carry 
many substances into the lake, and by their rotary motion contribute to 
prevent the coral from growing within the encircling reef. 

That the inequalities of the ocean bed as well as tidal action give form to 
the barrier, is demonstrated by the Great Chagos, which is about 90 nautical 
miles in length, and 1 in widih ; its banks consist principally of rock covered 
with sand, arranged so as to form a great basin, the central part consisting 
of a vast plain covered with marl intermingled with shells and marine re- 
lique; it slopes outwardly to unfathomable depths: now a circle to this ex- 
tent cannot for a moment be imputed to volcanic causes, nor does 1t appear 
that it eould have been formed otherwise than by being carried round the 
surface of a vast track of table land, elevated far above the lower plains of 
the deep. The phenomena of the African and Asiatic deserts give some 
idea of the mode of formation of atolls. We there find valleys varying in 
size, surrounded with amphitheatres of hills, the very counterpart of atolls 
now formed and forming in the Red Sea. the Indian Ocean, and the Pacific: 
chains of hills nearly 2000 feet in height and hundreds of miles in length, 
consisting almost wholly, (from the base to the summit,) of calcareous matter, 
beds of coral, of shell fish, &c., all united in the gencral mass, strata with 
strata. Many of these chains of hills are wholly calcareous, and consist of 
corals and other lime-secreting species; they are nearly uniform, rising 200 
or 200 feet in height, above extensive plains of sand, gravel and marl, the 
amphitheatre having seldom more than ! or 2 openings leading into the valley, 
which is generally level with and consists of the same materials as the 
plains; although there are often several openings ranged at different heights: 
the soil of the valleys is in fact at all times indentified with the soil of the 
plains now dispose] within the Red Sea, being a greyish marl, (which 
Darwin very unphilosophically terms mud,) combining with vast quantities of 
shells and other marine exuviz, and some of the valleys have been explored 
to the depth of more than 150 feet, without meeting with any other material. 
Again, we have islets and islands formed of peculiar species of shell fish 
and polypifers, clumps of tubipore, upwards of 30 feet high and of great 
width, solid masses of rock formed almost wholly of serpularia, hills of 
mummullites bounding the Nile, aud vast mounds of sea-weed blended with 
salt and ealeareous matter. If, therefore, the reef, the islet, and the atoll 
sink as they are built up, why have all these vast tracks been elevated ? 
and why are tle many thousand islets and reefs within the Red Sea continu- 
ally nearing the surface and rising above it? Many of the mountains 
forming the African chain are also of vast height, and wholly of ealeareous 
formation : none of them present a growth of one continuous family through- 
out the whole extent, but all demonstrate the vast depth of the calcareous 
or solid limestone formations: between these mountains and the sea the 
plains in many places embrace a vast area, and while the mountains show 
that their bases have formerly been washed by the sea, the plains demon- 
strate their organic origin and end in a fringing reef, which in some places 
is wholly removed from the action of the sea, in others, is still laved by the 
waters, and contains many singular grottos of dead coral, rising from 15 to 
30 feet from the beach: the beach is of fine shell sand, and gradually shelves 
into ihe waters. 

1f, as Mr. Darwin would lead his reader to infer, the reef gradually sinks 
as it is built up, there is nothing to prevent its being uniform to the depth of 
many thousand feet, but the revealed reefs of chalk, limestone, and oolit- 
formations of terrestrial earth tell a widely different tale, lor even the most 
solid limestone rock is formed, not of one hut, of numerous species, of nume- 
rous families, of countless individuals, and of the atomie particles of these 
countless myriads which have undergone decomposition, all of them pos- 
sessing the same elements, and consequently in their union in the fossil and 
mineral kingdom, producing the one result, under its several forms of car- 
bonate and sulpbate of lime. Where the reef is built up by living polypi- 
rers, there the valleys and plains are built up also by broken coral, calcareous 
depositions and sands; but, unless aided by tidal contributions, the latter 
advance towards the surface far more rapidly than the former: aided by 
tidal action sandbanks form, filling the lower depths, capping submarine 
mountains, or farming mountains of themselves, as is the case most particu- 
larly in the Atlantic Ocean. It is to the vast deserts of the earth, virgin is- 
lands, and fossil formations, existing under every latitude, that Mr. Darwin 
has to look for an explanation of coral atolls, islets, islands, and barrier 
reefs; he says we cannot believe that the broad summits of mcuntains lie 
buried at the depth of a few fathoms, and he asks in his simplicity where we 
can find terrestrial mountain chains many hundred miles in length. A slight 
glance at the map of the world will answer the latter question, and the very 
ehild in navigation will inform him, that the irregularities of the ocvan bed are 


418 


analagous to those of terrestrial earth, that they form hill and mountain 
chains and clumps, and consequently valleys and extensive plains: there is 
no reason required why their sommits do not appear above the waters, the 
sandhank and the hidden rock are qnite sufficient proof that they are there. 
The fishers of the Mediterranean tell us that coral is found, even in those 
latitudes, growing at the depth of 900 feet; therefore, if heat necessary to its 
existence, propagation and increase, is here manifest, how much deeper have 
we a right to expect it in tropical seas. Were the great barrier reefs and 
atolls uniform in their growth and material, from their bases to the surface 
of the waters, and was this sinking strikingly manifest in all coral regicns, 
then might we embrace Mr. Darwin's hypothesis; but when we find the 
whole earth we inhabit intersected and covered with like formations, we are 
naturally led to conclude that nature perfects her works without violence: 
he very candidly tells us that he cannot furnish, nor are we to expect proofs 
of continued subsidence, and so says Mr. Lyell, when he talks of elevatory 
forces in action. 

The polypifers build in regions adapted to their nature; and hearing in 
mind that lime-secreting animals cannot exist without heat, if, perchance, 
they do without light, which I much question, we must conclude that Malte 
Brun is in error when he asserts that light only extends 270 feet in depth, 
and that heat extends bunta little farther. The temperature of the ocean 
diminishes as we descend, much in the same manner as it decreases as we 
ascend elevated portions of the earth; and the same laws of nature which 
regulate the distribution, habits, and characters of species, are applicable to 
both. It matters little to the philosopher whether the coral reef, islet. or 
islands, or the vast amphitheatre existing within trupical seas (unwisely 
termed atolls) are built by one or by 1000 species of pulypifers, we feel assured 
that they are built, that they rise unequally, that they continue to increase, 
that in composition and character, in form and disposition, they resemble tlie 
calcareous formations of the earth now far removed from the ocean, as is 
demonstrated by the vast regions of Africa and Asia; and that they are con- 
tinvally adding to the earth. Upon examination we find certain species of 
hardy madrepores rising to the level of the tide, and bidding the breakers 
defiance ; that almost invariably they replace some species and give place 
to others; that at nearly the greatest depths sounded, some of these 
lime-secreting species are found; and that every region, beneath every lati- 
tude, has its peculiar vegetation, or peculiar animal species. The polypifers, 
checked in their growth by currents and depositions of sands, build laterally, 
towards the surface of the waters, to the right and to the left. In the shal- 
lows of the Red Sea there are numerous circular reefs formed exclusively by 
one particular reef species throwing their branches out on every side; in the 
valley between these reefs, formed by clusters of such recfs, we see a variety 
of species in solitary clumps, or intermingling with each other, and appa- 
rently struggling for existence; but however circular the reef may appear 
above the waters, this peculiar form soon ceases beneath, for on that side of 
it not allected by the currents, and in very quiet parts within the barrier or 
encircling reefs, the growth of the coral is nearly uniform, and the spaces 
between each group becoming rapidly filled with living coral, the crowning 
islets always preserve their tabolar appearance: thus. when they have 
spread to a vast extent, they sometimes become partially or wholly destroyed 
by sudden involutions of sand thrown upon them by tempests, and the whole 
family is thereby destroyed. In general they dip with a gentle inclination 
into deeper waters, and sometimes they exhibit epuchs of general destruction, 
whole fields having been suddenly destroyed, frum which, in the course of 
time, fields of lesser extent again spring up, to be destroyed in turn: thus 
many of the vast atolls or islands dip by a succession of steps or ledges into 
the ocean depths: the barrier, encircling, and fringing reefs. always present 
One or more precipitous sides, varying from a few inches to some hundreds 
of feet in thickness. 

Ehrenberg, whose authority appears to stand high with some people, has 
made many unwarrantable assertions regarding the phenomena of the Red 
Sea, of which, from his very stight acquaintauce with it, he could know, and 
evidently does know, little ur nothing. He states that the corals only coat 
other rocks in a layer from one to two feet in thickness, or at most to a 
fathom anla half ; there are thousands of elevated islets in this sea. and 
vast tracks fringing its shores, prove the direct negative to this assertion. 
I have seen many families of 1ubipore standing above high water mark full 
30 feet in height and many yards in diameter on every side, and there is 
every reason to believe that their bases, several fathoms beneath the waters, 
are vf the like compnsition. He speaks of massive corals which he imagines 
to be of such vast antiquity that they might have been beheld by Pharoah— 
these are large clumps of meandrina, the growth of from 30 to 50 years; he 
tells us harbours fill up with sediment, sand, and shell, proving thereby that 
he had never visited the principal ports; l believe that his visits were con- 
fined tu Massouah, 11 is true, in calculating the growth of coral, latitude, 
dip, and inclination, must be taken into account, and also the many destroy- 
ing or retarding ca uses of iocrease of the calcareous mass, for like the grass 
of a meadaw, the gelatinous or living portion is liable to be contirmally 
cropped by the coral and other fishes, which continually feed upon them. 
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The experiment of Dr. Allen. nf Forres, as related by Darwin, who, having 
20 species of living coral of 10 lb. weight each, found that after seven montlis 
they had become immoveably fixed, and many fect in length, stretching in 
the directi.n of the parent reef, is a demonstrable proof of the rapid growth 
of many species of reef cora!; again, the relation of Lieut, Welstead, in 
which he says, that a ship in the Persian Gulph had her copper bottom in- 
ernsted, in the course of 20 months, with a layer of coral two feet in thick. 
ness, which it required great force to remove; also, the incrustation of 
anchors and other substances exposed for a short time in deep waters, are 
further confirmation of the rapid growth of coral under favourable circum- 
stances. Captain Moresby speaks of knolls, in the Malhva amphitheatre, of 
not less than 100 yards in diameter. and 250 feet to 300 feet deep, and in the 
shallows of the Red Sea these knolls are leyond number, consisting of 
branching madrepore of one particular family, growing up like one huge 
pillar, with branches radiating from every side, and festooning frum the 
summit, knoll with knoll, until they fairly entwine with each other; the 
general structure has been formed by the successive growth and death of 
individuals, or from the base of the trunk and luwer branches, madrepore or 
millepore having consolidated. It is not from the branches being accidentally 
broken off that the reefs receive increase, but principally, from the genera? 
struggle for existence of species with species; thus, if the red coral attain the 
height of three feet in 10 or 15 years, vther species springing up immediately 
around its base, enclose it within their stony folds, and they, in tura, be- 
come buried beneath rising generations: thus the milleporz in the Pacific 
encroach upon the porites and millepora complanata, and the latter upon 
the strongly branched madrepora. Matilda atoll, described by the crew of a 
wrecked whaling vessel as “a reef of rocks," was, when Captain Beechey 
visited it 34 years afterwards, a lagoon island fourteen miles in length, and 
having one of its sides covered with high trees; and although, from disturb- 
ing causes, some of the islets and islands of the Red Sea do not exhibit a 
sensible increase during a long interval of time, the native dwellers on the 
coasts relate many remarkable instances of addition to the main land, and 
to islands which they resort to for the purpose of fishing for pearl, and tor- 
toise-shell. 

As the tidal action gives the direction to the outside of the barrier, so 
does it very often, by being introduced therein, give form to the interior of 
the reef, thc hollow or central hasin, resulting from accident, being preserved 
from filling up hy the tides, and by constant depositions, which prove fatal to 
the poly pifers, and prevent their extending over the basin. It is well known 
that almost all the large lagoons communicate with the ocean by one or 
more openings, and by these passages the waters bring in quantities of sand 
and marl, which constitute in varying proportions the bottom of these la- 
goons; but if the encircling reef prevent the intrusion of these matters, the 
lagoon is soon filled up with living coral and shell fish. The larger atolls, as 
they are termed, are, more properly speaking, vast amphitheatres, some- 
times formed of barrier coral, at other times of sand banks, calcareous mat- 
ters, and dead coral or limestone rock ; the interior being very rugged and 
unequal, numerous islets appearing above or beneath the surface. sometimes 
united at their base, forming groups and chains of hills, at other times running 
along the shores of the main land, as though marking out its future boun- 
dary in that quarter: the cirenlar form of these reefs is a necessary conse- 
quence of their continued increase ; for having fixed itself in the ocean bed 
without reference to the nature of the bed, the polypifers radiate on every 
side, as well as upwards, consequently, if no disturbing causes interfere, 
its assumption of the circular form is certain: such indeed is the mode of 
growth of astra, meandrina, and other clump-like corals, the branchiform: 
differing in giant growth alone: but there is no law commanding this form, 
for many clumps are square, oblong, or irregular: in fact, these stupendous 
edifices are produced hy very feeble and minute creatures, of the lowest or- 
ganization, powerless, and depending upon favourable circumstances of latı- 
tude, dip, and inclination, for their existence and propagation, and whether 
they extend laterally, or around the level suriace of a submarine mountain, 
or from clumps of rock, or sand, depends upon the chance of circumstances 
more than upon design. Many of the lagoons open down into the valleys of 
the deep, others are formed from the multiplied depredations of coral fish, 
adapted by the thick scaly coats. to glide through the coral branches with 
impunity, like the more delicate corals living within the encircling 
reefs, feeding upon the latter. and thus retarding their growth, permitting 
only the more hardy and quicker growing madrepores to build up their pe- 
culiar cdifices until they reach the surface of the waters. 

Mr. Darwin speaks of the limited depth at which reef building polypifers 
can flourish, at the same time he quotes Captain Beechey, who informs us. 
that off Keeling atoll all the soundings, even the deepest, were on coral, and 
what I have previously stated is quite sufficient to prove that according to 
the laws of light and heat, which regulate their existence, compusition, and 
character, they must exist in much greater depths than in the Mediterranean, 
-Egean or Adriatic seas. Most of the atolls in the low Archipelago are of 
an elongated form; thus, Bow Island, which is 30 miles broad, is not more 
than 5 miles wide ; numerous other islets and atolls bear the like proportions. 
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Admitting then, that in by far the greater number of cases an atoll consists 
of a simple elongated ring, we are still as far as ever from embraeing the 
idea of these atolls being formed on the summits of valcanos, as is presumed 
by Mr. Lyell ; that they cap submarine mountaius is very evident. that vast 
numbers have one general base is equally evident. thus in Marshall group 
many atolls are united together by linear reefs ; and in the shallows of the 
Red Sea most of them are thus united in groups or in a linear direction, the 
barrier reef polypifers being pre-eminently the architects of the atolls and 
the circular reefs, formed in entirely by the onc particular family. Upon 
examining the early development of some of these encircling and barrier 
reefs, we find that the poly pifer fixes itself almost indifferently to the level 
and to the slope, always affecting growth perpendicular to the plane of its 
position ; this cireumstance alone must have some influence on its extension : 
thus, for instance, if it take root on the side of the sand bank, it fixes that 
portion of the sand to which it is attached, and in growth takes the form of 
the upper portion of the bank, fringing it more or less all round : advaneing 
thus, and radiating towards the surface of the waters, and outwards it con- 
iinues to advance while, the interior or apex of the sandbank experiences in 
many instances little or no alteration, the tide passing through it by con- 
stant disturbance, preventing the poly pifers from extending in that direction : 
that this is one cause of the hollow in the centre in the reef or island is 
proved by the nature of the material whicb forms the bottom of the basin, 
which is ocean marl. sand, or such matters as are cast by the waters upon 
the reef. On the other hand many of the islets and atolls covering vast 
areas spring up as table land, within an equal surface which have no lagoons, 
and other Jagoons when open to the sea rapidly fill up with the living coral. 
Wherever soundings were obtained off Egmont Island and the neighbouring 
atolls, the bottom is found to be invariably sandy, and the currents run with 
great force around them; this alone is sufficient to account for the precipi- 
tous appearance of these formations, for, in the live or moving sands, it is 
impossible for the polypifers to extend their edifice over the area thus dis- 
turbed, and consequently their labours are confined to building upwards. 

Again, there are other causes which tend to give form to the reef, thus the 
polypifers spread over the submariue plain, covering a large area; they 
build upwards aud attain a considerable height. when a sudden evolution of 
sands or calcareous matters partially or wholly destroys them: if partially 
destroyed, the disturbing causes having ceased, they again spring forth in 
detached groups upon the parent bases, forming fields of lesser extent, and 
continue to advance towards the surface until a second catastrophe has the 
Jike effect: thus the building arises from vast depths by a succession of steps. 
Wherever sands can acenmulate upon a bed of coral, then the polypifers are 
necessarily subject to partlal or entire destruction. That the tidal eurrents 
have much influence in forming the reels, is manifest by its form and growth ; 
within tranquil waters the reefs hase a gentle nclination from summit to 
base, the natural consequence of uninterrupted and expanding growth, and 
in a chain of reefs they may be often seen overhanging until their upper parts 
meet, vast caverns or arches are formed, which, if not filled up with deposits 
from the waters, may continue thus, age upon age: lor no sooner is light and 
heat excluded than the polypifer ceases to perform its functions, It appears 
evident that the law of forces is the Jaw of growth of coral, that the poly- 
pifer taking root within a quiet area, will enlarge its parts on every side 
until it fill that area, embracing in its rising structure all the inequalities of 
that plain: that if a tida) current bounds that plain at vne or more of the 
tardinal points, and brings with it sands or other matters, aud thus forms 
accumulating beds, such formations must prove natural barriers to the ad- 
vance of the coral in these directions, so Jong as this action continues; the 
general steepness of the Chagos and Maldive atolls is produced by these 
causes: the uniform distribution of the reefs on the leeward side of the Mau- 
ritius and in the extensive shallows of the Red Sea, demonstrating that qui- 
etude is essential to their expansion. Again, that where the sands or ocean 
marl accumulate over a given space of a reef, then without consideration of 
the deptl: the polypifers cease to build, so long as the disturbance continues ; 
it is indeed an admitted fact, that the greater part of the bottom of most la- 
goons is formed of sediment, varying in its nature, but having tbe one effect 
the destruction of the artificers of the reef. 

Mr. Darwin says the islets placed to leeward are liable to be occasiooally 
swept entirely away by gales, equalling hurricanes in violence, and therefore 
their absence is a comparatively unimportant fact: it is true that the action 
of the waves does often wash away so much of new islets as appears above 
the surface, but beyond this the most tempestuous seas can have no influ- 
ence, consequently if islets did exist in this direction, as he would have it 
understood, they would still present themselves to the view as submerged 
reefs, but in reality the poly pifers do not extend themselves in the disturbed 
line, or if they do, they are very small compared with those to windward. 
The circumstance of there being no living coral on some submerged reef, is 
anything but proof that those reefs were once elevated above the surface 
of the waters, but is rather demonstrative of the destroying effect of sands 
when thrown by occasional disturbances upon the living barriers, for where- 
ever these depositions lie, there the polypifers cease to build, until new gene- 
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rations spring irom the sandy base, having no relationship in many in- 
stances to those who have gone before them: however thin the coating of 
sand may be, a sufficient cause exists as in the case of the Great Chagos 
Bank, Speakers Bank and numerous others, for the appearance of dead rock 
in quantities more or less. 

That tidal action as well as accidental disturbances has much to do with 
the form of reefs, is manifest in the numerous openings of reefs, and in their 
geographical distribution; the fringing reefs encircling the Mauritius havea 
straight passage open in front of every river and streamlet running into the 
ocean, and at Great Port there is a channel like that within the barrier reef 
extending parallel to the shore, each end being entered by a river, ihe two 
streams bending towards each other. The Australian harrier extending 
nearly 1000 miles, hending to the sinuosities of the coast, would appear to 
have its basis.on a submarine mountain range on either side; 11s boundary 
of growth from the bottom appears to he defined by sands ; it has few open- 
ings sufficiently large for vessels to pass through, and from its general dis- 
positions it has the appearance of being ane vast submarine mountain chain 
varying in its composition beneath but capped throughout with coral reefs 
the polypifers being unable to extend their breadth in consequence of tidal 
action and shifting sand, throughout this vast range there is no evidence of 
extensive dislocation such as might be expected bad it been elevated by vol- 
canic action. but its sinuosities and gencral character give it a striking simi- 
litude to many of the calcareous formations on the main land, ail of which 
bear evidence of their elevation above the present sea: tidal action is a'so 
manifest in the fringing reefs of Eastern Africa, and in fact all other places 
where those formatians abound. 

The coral formation appearing above the waters is violently attacked by 
the element which gave it birth, and before the repeated attacks of tempests 
it falls piecemeal, and the upper portion being washed away, ii once more 
becomes a sunken reef, and the polypifers may be once more observed busily 
building up the edifice: again, irom the effects of currents, many islets are 
washed away asis recorded of the Maldives, and as 1 have repeatedly ob- 
served in the Red Sea: but this destruction is fac from being general, for the 
increase of coral reefs, coral banks, and calcareous beds, in adding to the 
earth, is infinitely beyond the decrease occasioned by the destroying powers 
of flood or fire, and every island and every barrier reef standing above the 
waters, from its unbroken appearance, and the simplicity of its material 
demonstrates the vast increase the earth constantly receives principally from 
the labours of these minute forms of life. 

Of the largest lakes disposed within coral groups, suchas the Atoll Suadiva 
which :s 44 miles in length, and 34 ın breadth, and encloses a great expanse 
of water from 250 to 300 feet deep, other and more extensive views may be 
taken of their mode nf formation such as the peculiar form of their submarine 
bases, the effects of the currents, and of depositions, and when above the 
surface, the effects of storms. 1t js observed as a peculiarity and exception 
to the general rule, that many of them have a greater number of openings on 
the leeward than on the windward side, thus on the near sides of Ari, and 
the two Nilandoo atolls which face S. Màle, Phaleedoo and Mologue Atolls, 
there are 73 deep water channels, and only 25 on their outer sides, this dif- 
ference is attributable to the action taking place while the reef was far be- 
neath the surface of the waters, the more numerous lodgments of sands, 
marls, &c., inimical to polypins life, being deposited on the estreme edge of 
the reef in the tidal line, which occasioned more numerous separations cr 
openings on the less exposed side of the reef. 

From whence then, are derived the vast quantities of calx requisite to supply 
the building of these enormous formations, constituting mountain groups and 
chains, and filliug the ocean valleys and the valleys of all seas, with calca- 
reous beds many hundred feet in thickness, and many thousand miles in area 
constituting also, so great a portion of the surface of terrestrial earth? 
Dr. Buckland says ” lt is difficult to account for the source of the enormous 
masses of carbonate of lime that compose nearly one eighth part of the 
superficial crust of the globe; but until it can be shown that these animals 
have the power of forming lime from the elements, we must suppose that 
they have been derived from the sea, either directly or through the medium 
of its plants ; "—this is a very unphilosophical way of disposing of the ques- 
tion, for, admitting that it cannot be proved that the lime is elaborated within 
the living body. we can still demonstrate that it cannot be derived from 
springs or through the medium of plants: the quantity of lime held in sus- 
pension by the ocean waters is very trifling, and as nothing compared to the 
chlorides of sodium and magnesia—and to furnish these three earths in the 
quantities required, the whole interior of the globe would be insuficient : 
again, was it derived from springs, what an enormous supply would be re- 
quired to fill up the bed of the Mediterranean alone, which, according to 
Donati, is 900 feet in thickness in calcareous matter: again, fuci are not to 
be found in the lowest depths; they follow animal species in the order of de- 
velopemen*. and abound principally in those regions where earal formations 
are wholly unknown: they do not secrete lime, although in the shallows they 
sometimes become coated with this material by polypifers. 

The sma 1 portion of lime held in suspension by the waters of diflerent seas 
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aud, on the other hand, the vast quantity of chloride of sodium, increasing 
warm and tranquil seas. Where the coral recfs are most abundant, naturaily 
gives rise to another questiun—whether. elaborated wishin the living system: 
the sodium is not converted into calcium ; it is true that chemistry sheds no 
light upon the subject, the earths being classed as undecompounded bodies: 
widely apart in their nature from each other: but observation and experi- 
ment inform us that the earth undergoes many modifications, and, as in" 
stanced in metals, permanent changes: but, admitting a negative to this 
supposition, we have still to luok for its elementary eonstitaents in the living 
body. Mr. Lyell supposes thst it 1s sapplied by thermal springs, but if so, 
why are the lower regions wholly destitute of lime-secreting species? hy 
warmth they are produced, and, deprived of the requisite degree of warmth, 
most of the species perish: again, the genera, orders and species multiply ra- 
pidly in the shallows, and the quantities of caleareous matter increase faster 
and more extensively there than in the deeper waters; numerous species of 
the more delicate coralines existing only where the reflecting and radiating 
heat is greatest: again, in the vast shallows, whose valleys are covered with 
sand or ocean marl, the increase of calcareous matter is stl} more rapid and 
extraordinary than within the ocean bed: the law of formation and secretion 
being palpably light anl heat, under all circumstances. or. more properly 
speaking. galvanic action produced by the conjoint operations of light. heat, 
and life: azain. that they do not derive their lime from the basc on which 
they rest, is evidenced by the continuous increase of this caleareous base, as 
it derives accession of matter from the living and the dead: thus, the entire 
beds of inland seas are rapidly filling up, and by the filling up of the ocean» 
is uniform over vast regions. 

To those who ask the question—** Whence comes calcium ?"—1 would say, 
—whence comes the perhaps. equally enormcus quantities of animal oils— 
gelatine, a’bumen, and other compounds, manifest in organic forms. being in 
quantities constituent of the animal anıl vegetable frame-work, each of which 
in aggregate, would form mountains and probably meuntain chains? Whence 
come the mineral oils and bitumens of Ava, Persia, America, and England ? 
Whenee, hut from the cbemical and mechanical operation of life; as is tes- 
tified by the vast fossil formations of the carth, and by the changes that are 
continually taking place before our eyes. Ìn the fossil we identify the once 
living body, its peculiar species, and, consequently, iis peculiar habit and 
character; we observe that its calx is remodified in combination only, but its 
gelatine and albumen have become converted into silicivus earth: again, the 
tree is converte] into coal and the animal blending therewith is also converted 
into coal : again, the fossil is silicified as lint. in like manner as the madre, 
pores and millipores consolidate and become converted into rock. The ana- 
lytical chemist, to whom all men are indebted for many of the most impor- 
portant discoveries, eaplanatory of the nature and properties of bodies, and 
of their elementary constituents, tells you that. however numerous the phe- 
nomena of natural bodies. however complieated their organ:e or inorganic 
structure. however dense or subtle their muterial ; all of them are resoluble 
into the four known comyounds.—hydrogen, oxygen, nitrogen. and carbon ; 
all of them are mechanical mixtures of these four Elements. Why, then, 
should it be made a matter of surprize, that the living principle, which is 
universally present and directs these numerous combinations, should be the 
primary cause of claborating calcium within the living system. Animals of 
even the lowest organization, elaborate ammonia, which is the distinguish- 
ing ch: racteristic of animal life; animals elabcrate albumen, gelatine, and 
carbon ; and vegetables absorb the latter, giving it firm and consolidation, 
and transmitting it in this state to the fossil and mineral kingdom, the one 
and tbe other of the undeeompounded bodies are mechanical mixtures in ma- 
thematical exactitude of primary elements. or of these united with secondary 
qualities. Admitted that many terrestrial animals abstract the portion of 
jime they contain frum the earth, still this is manifest proof that such is the 
general law of natnre; the complex organization of the higher orders of 
animals is produced by abstraction uf some compounds irom other bodies, 
and by the elaboration of others, by the mechanieal and chemical union ot 
these abstracted eompounds within the living system: thus hile, red blood, 
fibrin, and other faimiiiar products are generated. 


Proposen Docks ox THE CHESHIRE SIDE or THE Mrnsrv.—The leading 
topie of conversation in Liverpool has been the avowed project of the com- 
missioners of Birkenhead to construct a dock on the Cheshire side of the 
Mersey. Tt scems that the intention is not a new one, but has been cbcrished 
a considerable time, and the parties only waited unti] the corporation of 
Liverpool had disposed of their land there, or a portion of it, for other pur- 
poses, previous to announcing it to the world. The consent of the Admiralty 
has been obtained for enclosing the whole of Wallasey Pool, from the bottom 
ot the Woodside Ferry io Seacombe—an area of rot less than 340 acres. It 
was intended to hase gates, a tidal basin of 30 acres, 12 feet of water at all 
times of tide, for vessels to float in, and dock space to the extent of 120 acres 
also an additional tunnel under the towoship, to conncct the tunnel extend- 
ing from the station of the Birkenhead and Chester Railway, at Graoge-lane, 
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to the Monk's Ferry, with the dock. The cost of the work was estimated at 
near 300,0007. All the pecnniary advantages derived from the dock are to 
be appropriated to the measure itself, and if ever, from the sale of part of the 
land, or otherwise, any other revenue should arise, it is to go in the reduetion, 
first of all of the dock rates, and afterwards of the cost of constraction, nntil 
finally the dock should he open to the whole world free of charge. Plans 
had been prepared, sections takeu, bearings made, leveis obtained, notices 
ready, and everything in a state of forwardness. 


WesTMINSTER-BBIDGE.— Since the carriage-way of this bridge was 
closed, the workmen have heen engaged iu removing the great body of 
loose sand and rubble walls which loaded tbe east pier of the centre arch 
unnecessarily, and are prepariog to substitnte brick arches, &c., for this, as 
described in Mr. Walker's letter to us, and as was done to the sunken pier 
on the Middlesex side. Mr. Nixon, the superintendent of the works, iuforms 
us that the lessening of thc weight upon each pier by this operation, and bv 
the proposcd lowering of the roadway, will not be less than 1,700 tons, and 
that since this lighteniug began tbere has not heen the smallest movenient 
in any part; whether, however, this "will continue so, time only cau prove. 
Messrs. Walker and Burges have thought it prudent to take the opinion of 
two other eminent engineers, Messrs. Cubitt and Rendel: we understand 
their opinion also to be, that the sinking of the piers of the bridge is caused 
hy the great load upon the clay foundation, their being nn piles under this 
bridge, and the ground on the Surrey side being of a loose natare. Supposing 
this to bc correct, to lessen the load appears the direct remedy. The masonry 
of three of the arches being laid bare gives an opportunity for taking ont 
any suhen stones, and stopping the eracks from the upper side. and is now in 
progress. Many of our readers may not be aware, that when Westminster- 
bridge was begun, the intention was to have wooden arches, and that the 
thickness of the piers was enlarged for carryiog stone arches without adding 
to the foundation. llenee perhaps their general weakness. It appears from 
the plans, which we bave scen, that there is a thickness varying from 2 feet 
to 7 feet, of sand and gravel hetween the bottom of the caissons and the 
clay.— Times. 


THE NEW AMERICAN STEAMER “ PRINCETON,” AND THE 
"GREAT WESTERN,” 


Ir appears that Brother Johathan is in ecstacies, because he has 
produced a rival vessel to the Great Western, and heaten her ina 
trial, when the latter vessel was leaving New York at her last trip to 
England. The only information we can collect is fiom the news- 
papers, the first announcement appearing in the Zemes :— 


A TRIAL of speed between the Great Western and the American steamer 

of war Princeton is very minutely described in the United States papers. 
The result was a deeidcd victory by the Princeton, though it is said the 
Great Western sailed faster than on any former occasion. ‘fhe Amcericaos, 
as might be supposed, have not lost so excelleut au opportunity of display- 
ing their talent for boasting, and speak of the victory ia mnch the same 
terms as would have been used if they had conquered an important province. 
This eulogy of Captain Stockton of the Princeton, and under whose imme- 
diate direction the ship aud machinery were constructed, appears iu the 
official paper, the Madisonian. 
Our friends across the Atlantic have forgetten to tell us that it was a 
“ Britisher" who designed her engines and the propeller, both being 
the invention of Captain Ericsson formerly eoonected with the re- 
spectable firm of Messrs. Braithwaite and Co. of London, and patented 
by him inthis country; the engines are of the vibratory principle 
(not oscillating). The following particulars we extract from a Liver- 
pool paper :— 

The Princeton is propelled by the Eriesson propeller—her tonnage is 
about 680, and the engines equal to the power of 250 horses; the diameter of 
the single propeller, which works amidships, 14 feet. The rudder is hung on 
a metal rudder-post, resting to a prolongation ot the keel under and beyond 
the propeller, aud, of course, beyond the hull of the vessel. Above the pro- 
peller. the cabin. of light basket-work, projects, and through it the rudder 
comes up. The Great Western is Qouble the tunnage of the Princetan, and 
her engines are equal to the power of 420 horses. She draws four feet less 
water than the Princeton, «d probably from the great diameter of the 
propeller, and the necessity of its bein: submerged. The propeller makes 36 
revolutions in the minute: the Great Western's wheels at the utmost 16. 

From this comparison, it appears that the Great Western onght (?) to have 
had the best of the race; but Capt. Hosken has aflirmed. in estenuation, that 
his ship was ** deep," and that it was “ rather more so than usual ;" and he 
further alleges that, during the time the Princeton was sailing with the 
Great Western, the latter was going at the rate of * 3 knots" an hour, con- 
veying apparently an idea that she was not going at her usual speed. whereas 
we have the testimony of F. B. Ogden. Esq.. of this town (Liverpool), an auv- 
thority of indisputable veracity, (who was present ou board one of the 
vessels at the time, and saw and noted everything specifically) that *' the 
distance from where the chase hegan, to Sandvhook, is perfeetly well known, 
and capable of being asceriained by any one," and that * by ihe course the 
Great Western took the d stanec was 18 miles, while that taken by the 
Princeton was 2], the former performing the 18 miles in 1 h. 28m. and the 
latter the 21 miles, in ] h. 31m. against a strong flood tide and adverse cur- 
rents." This, therefore, would give the Great Western twelve miles an hour, 
and the Princeton fourteen, tlie diflerence being two miles an hour, instead 
of three quarters of a mile. 
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CONDUCT OF EUROPEAN NATIONS TO THEIR 
MEN OF SCIENCE. 


Project for an European Temple of Science. 


SuonTLY before the present Prime Minister of England assumed the 
veins of Government, he delivered an address at Tamworth, highly 
eulogistic of the various “ Mechanic” and other Institutions for im- 
proving the working classes. That address excited much attention at 
the time it was published, and on the exaltation of its author to power, 
it was naturally expected that the opinions of the Premier would take 
some practical shape. Such, however, has not yet been the case. 
Nevertheless, when it is considered what vast commercial and other 
measures have occupied the attention of Government,—what diffi- 
culties Sir Robert Peel has had to grapple with in China, in India, in 
Scotland, in Ireland, & in Wales,—what a variety of complicated and 
conflicting interests he bas had to encounter, or to cunciliate, it will 
argue no want of zeal in the cause of science and public improvement 
because lie has not hitherto taken up the subject. Moreover, it is 
but seldom that governments do take up matters that are not forced 
upon their notice from without. Men of science must begin the work 
themselves, which if they do with energy and unanimity, we are per- 
suaded they will have no unwilling listener in Sir Robert Peel. 

The Premier has expressed in terms his delight with, and his de- 
sire to support, Institutions for the promulgation of Science. Let it 
be our task to point out to this great statesman and to the world, what 
it is that wou'd most benefit science, what it is that science most 
requires—what itis that would foster aud furuish an impetus to the 
progress of valuable invention and popular improvement, beyond any- 
thing ever yet established or proposed. In a word, let us put Sir 
Robert Peel inthe best practical way of carrying out liis own professed 
opinions. 

The late Mr. Rothschild cailed England *' The workshop of the 
World." Now to the extent that England has deserved this compli- 
ment she has been mainly indebted to her coal, her iron, her capital 
the industry of her workmen, and most ol all to the znvendions and im- 
provements of our men of science. Without such men as Arkwright, 
James Watt, Richard Trevithick, Heury Bell, Dr. Cartwright, Charles 
Tenant, and a few others what would her manufactures or her com- 
merce have been? The first multiplied to an immeasurable extent 
the products of tlie cotton factory ; tbe second formed that grandest 
of all modern discoveries, the improvement of the steam engine; the 
third (his apprentice) successfully applied the great motive power of 
steam to navigation. Without these three men and their inventions, 
without the Steam Engine, without the spinning jenny, without the 
steam ship, where woold have been our superiority in manufactures, 
in commerce, or navigation? To those three men we owe more of 
our national wealth, and our national renown, than to all other men 
and all other circumstances that shine in the pages of our history. 
Yet how was one of those three men rewarded, and what inducement 
is there for others to “go and do likewise ?” 

Henry Bell was declared in the report of a select committee of the 
House of Commons appointed to take evidence npon steam navi- 
gation to have beeu the first successfully to apply steam to navigation. 
He had conquered vast obstacles by vast perseverance. He proposed 
his plan of applying steam to navigation upon a large scale to the 
Lords of the Admiralty. 1t was with great difficulty their Lordships 
could be induced to hsten to the proposition, and when they did so, 
they laughed at it. With the exception of a Scotch member of the 
board, who from a kindred nationality took a slight interest in the 
success of his countryman, there was an unanimous feeling that steam 
could nut be applied successfully to navigation. The author of the 
project, nothing daunted, thought otherwise and went on upov his own 
resources, After a long ordeal, and a great expenditure of time and 
money, the Comet” was built and sent through the Clyde to the 
“ Jochs,” and the mountains of the highlands. The simple inhabitants 
were amazed, but not so men of science and capital. Henry Bell had 
not taken out a patent. He had discovered and invented, but he had 
no exclusive right to the discovery and invention. What was the 
result? Companies were formed to adopt and carry out his inven- 
tion. Those companies had capital which he had not. They com- 
peted with his buat and defeated it, simply by making their boats more 
elegant and convenient, and what cared the traveller lor the claims 
of the first inventor? Henry Bell bad built carriages in which others 
already began to ride. 

While the struggle was going on, Henry Bell, in his ardour for im- 
provement, occasioned a boiler to burst, which made him a cripple 
for lile. Nevertheless, he invented a plan for deepening the Clyde, 
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and the magistrates of Glasgow awarded him £30 per annum for life, 
for the valuable impovement to the navigation of their city. Fifty 
pounds per annum, however, did little for a man who dedicated year 
by year a much larger amount to the promotion of his grand plan of 
steam navigation. He saw it succeed, but from it derived no benefit. 
At 6S years of age he found himself occupying the Heleashey Baths, 
involved in deht, with a prison or a workhonse in prospect. Yes, he, 
the conqueror of the winds and the tides, the creator of the wealth of 
millions, the greatest benefactor to commerce that ever lived in this 
kingdom—he, aged, crippled, and destitute, applied te the British 
Government for relief, and his memorial was signed by 15 members of 
Parliament, provosts, and chief magistrates of maratime districts. 
The late Right Ilonorable George Canning was then the Prime Mi- 
vister, but that distinguished statesmen had not made a Tamworth 
speech in favour of science. Henry Bell danced attendance upon him 
for three months; he occupied apartments at No. 22, Downing Street. 
Poor man, his hopes were fed but to be blasted—he was ultimately 
told that he was too imfinn for a country Pest Office, and that he 
could not be placed on the Scotch Pension list, seeing, no doubt, that 
his services were not of that * parliamentary” nature which were ge- 
nerally so rewarded. He WENT HOME AND DIED OF A BROKEN HEART! 

Anotker striking case is that ol Richard Trevithick—a man of tran- 
scendant talents, gorgeous conceptions, and gigantic energies. Origi- 
ally a miner in Cornwall, he invented, or was the first to carry into 
practical operation, the high pressure engine, was exalted to the rank 
of a Marquis and Grandee of Spain—almost worshipped as a demi- 
god in the Indies; his inventions * annihilating space in the old world, 
controlling the current of the great Mississippi, and displaying the 
mountain riches of the Cordilleras* in the new, be returned to his 
own country to find support and found none—to seek for sympathy 
where there was nothing but apathy— possessed of princely property 
which he could not make available; his countrymen wondering and 
admiring, but none aiding or assisting—and returning many thousands 
of miles, “far away from children, wife, and sacred home,” to perish 
poor, unfriended, comparatively unknown! 

Now had an EUROPEAN TEMPLE FOR SCIENCE, existed, could it be 
believed that such men as Richard Trevithick and Henry Bell would 
have been permitted to pine and finger out their latter days in help- 
less indigence? Is it right?—is it wise?—is it politic, that the great 
creators of national wealth should be so treated? All the common 
and ordinary trades and avocations of life have their asylums and in- 
stitutions—why notscienee? Those who till lately were deemed *' va- 
gabonds’’ by the law, the actors of our theatres, have, nevertheless, 
“funds” patronized by princes and supported by milionaires—none 
for science! The very chimney-sweepers are not allowed to be 
swept from the earth by the besom of destruction, without a society 
to aid and protect—none for science, Sir Robert Peel — NoxE For 
SCIENCE !” 

Well, indeed, bas it been said by a great poet:— 

“in the land of the North there are insects that prey 
On the brain of the elk till its very last sigh; 
Oh Gentus, thy patrons, more cruel than they, 
First feed on thy brains and then leave thee to die!" 
p 


* See Civil Engineer, vol. 11, page 93, ior a lengthened and interesting 
memoir of Trevithick. 


( To be continued. ) 


Briner or Norse Dams, Parts.—At the Academie des Sciences a com- 
munication was read from M. Fourneyron explaining the appheation of 
floodgates to one o1 the bridges of Paris, A committee of the municipal 
council of Paris, of which M. Arago was president, was formed same time 
since for discussing the practicability of closing the arches of the Pont Neuf, 
or the bridge of Notre Dame, with gates, by which the eurrent of the river 
could be regulated at will, and which, by raising the level at a certain part, 
would give a fall of sufficient foree to work powerful turbines for the supply 
of water to all parts of Paris. In [84] M. Fourneyron submitted a plan of 
gates of such construction that they could he worked with ease by one man; 
but asit was impossible to pronounce fairly on the merits of his invention 
without absolute experiments, the Academy and the committee of the city 
of Paris resolved to suspend the expression of opinion until experiments 
could be tried. M. Fourneyron now announces that for moore than two 
months past one of his gates has been m use at Gisors, and that it has 
prove: successful. 
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NENE ESTUARY EMBANKMENT. 


This undertaking was designed for enclosing froin the sea a tract 
of most valnable land, about 4,000 acres, which will, when en- 
closed, be principally the property of the Commissioners of the Nene 
Outfall, under whose auspices the works are being carried into effect, 
and in which they are assisted by the professional services of that 
eminent engineer, Sir John Rennie. The embankment is nearly three 
miles and a half in length, and for some distance averages 28 feet in 
height, and at some parts of the line of works there is a depth at high 
tide of I4 feet. Abont one mile and three quarters, or one-balf the 
whole length, is already completed, and from this portion of the work, 
as a specimen, it is allowed by experienced persons that it will be one 
of the best examples of a sea-wall to be found in England. The land, 
it is estimated, will vary in value from 507. to S07. per acre, and as a 
maiden soil, would be a five site for a model farm of one of the agri- 
cultural societies of Englaud. Tbe works are rapidly progressing 
under the superintendence of Mr. H. H. Fulton, resident engineer, ai 
the contract, we understand, was taken in August, 1842, by Mr. H. 
Sharp, for 60,0007, The Nene Outfall Commission, composed as it is 
of some of the most public spirited men of the day, headed by Mr. 
Tycho Wing, as chairman, has already effected great improvement ia 
the condition of part of the fens of Cambridgeshire and Lincolnshire, 
by procuring a natural drainage for the lands io lieu of the inefficient 
and expensive system of drainage by windmills and other mechanical 
means, at the same time improving the navigation of the river Nene 
from the sea to Wisbech, to such an extent that formerly Humber 
keels of 70 or 80 tons could with difficulty reach that port, whereas 
now vessels of 400 or 500 tons can, without the assistance of a pilot, 
owing to the straightness of the channel, get up to Wisbech without 
the slightest difficulty. This navigation, as an artificial tidal channel, 
is Ed to be the finest of that description in the couutry. It was 
designed and executed under the direction of the late Mr. Thomas 
Telford and the present Sir Jobn Rennie, and so itaportant has been 
the result of these works that the trade of the port of Wisbech lias 
been trebled during the last ten vears. In the course of last year it 
amounted to 140,000 tons of shipping, though the shipping trade was 
ja a worse state in 1842, thao it has been in for many years past. 


CONCRETE FOR WALLs. 


Sin—lI have lately observed in your Journal several communications 
from correspondents on the subject of Concrete for Walls. They all 
refer to what has been done in France, as specimeos of that kind of 
building, witnont, | presume, being aware that our own country can 
afford many examples of buildings, the walls of which are of a very 
similar construction. Most of the roads in Dorsetshire are formed 
of chalk and flints—the scrapings of these roads the people collect, 
leave in a heap to dry, and when about to use it, they temper it with 
water. Their walls are formed in a wooden frame, forming abaut a 
foot in height at a time, rather thicker in proportion than would be 
necessary for a brick wall. l entered several farm-houses, the walls 
of which were entirely composed of this material, and seemed te 
stand well. Perhaps amongst your numerous correspondents there 
may be some found able and willing to atford you full particulars rela- 
tive to the method employed, cost, &c., that is if yon should consider 
the subject of sufficient interest for your Journal. 

lam, Sir, 
Yours very truly, 

35, Nem Strat, T. Wirny. 
Nor. 10, 1843. 


ON STOVES. 

Str—A letter appeared in your last Journal, on warming and vcn- 
tilation, signed W. G., evidently written by one understanding the 
snbject. The pith of his long letter is contained in his four last lines, 
where he says:—“ It is evident that an ordinary fire fulfils all the 
principal objects of warming and ventilation, better than any of the 
unnatural modes which science, ingenuity, necessity, or desire of 
novelty, has yet given birth to.” 

As a stove manufacturer, I have watched the various lallacious 
modes of warming houses without entering into the use of them, the 
result of my observation goes to confirm the four lines quoted, The 
first introduced was by Dr. Arnott, to suit every description of room ; 
for certain places, and with proper care and attention, this is the best 
of all the new stoves, but for nse in a room inhabited by hnman 
beings, nothing can be worse. Hl health and disease attend them ; 
these remarks are not made through prejudice, as I have had one in 
use 5 years, and find it superior to any other stoves, most economical 
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j io expense, and no trouble to attend; but it is put in a warehouse, 


with an abundant supply of fresh air. The various stoves, Vesta, 
Chunk, &c., or by whatever name they are palmed on the publie, are 
all founded on the Arnott Stove, and are non ventilators, as are all 
modes of warming by hot air or hot water. 

It is now only requisite to obtain the support of a Doctor of some- 
thing, (music would do) or the certificate of a Chemist, so worded as 
to say nothing, and the more noxious the vapour, the more anxious are 
the pnblic to inhale it; it was stated, in 1810, that an open fire stove, 
with appendages, was to be placed in the British Museum, to show 
future generations the mode of warming made use of by the English 
in the present age. Will all the fallacies of the vears 153S to 1843, 
be deposited there? They wonld not do much credit to the common 
sense of John Bull. Excuse these remarks, they are from your con- 
stant reader, and one who combines 

VENTILATION WITH WARMING. 


Sin—Many of the fires that took place iu and about London last 
winter, and a few this winter, have been attributed to the defective 
mode of fixing the warm air stove, or whatever apparatus the house 
may be warmed with; this is a stigma on the stovemakers of London, 
which in justice to them should be removed ; the fact is simply tbis, 
the most important part of a stovemaker's business, is entrusted to 
persons totally unacquainted with it. A gentleman wants his hall 
warmed, a tradesman his shop, or a churchwarden the church ; he does 
nat ascertain who will do it most effectually or economically, as regards 
consumption of fuel, or which man best understands his business, but. 
who will do it cheapest. He therefore purchases the thing most 
puffed by the quacks, and sets a bricklayer to put it in its place. He 
is ignorant alike of the maker’s intentions, and how to fix it; the next 
week the place is burnt to the ground, it is laid to the stove, the man 
who sold it lays it to the bricklaver, su no one bears the blame, it falls 
where it should fall, on the purchaser. I was once called into a case 
of the kind, where a hot air stove was fixed in a drviug room, heated 
to a very great degree, and standing on a wood floor; the regret was 
not that the house was burnt down, but that it fell on the Fire Office 
to make good the loss ; about eight years since, I was applied to for a 
design and estimate for warming a church in the city, ] gave both, bnt 
they were returned to me as much too high; the parties purchased two 
things, I believe, called Scott's, (or some such name,) after using them 
five or six years, they paid me my price for fixing a stove in the 
charch—sent their two things to the furnace, and now find they have 
more warmth at a third or fourth the consumption of fuel, so much for 
cheapness; let the parties who wish their houses warmed, employ 
efficient persons only to do it, and we shall hear but of few houses 
being burnt down by flues being overheated. 

Yours truly, 
A. SMITH. 


PRIORY CHURCH OF St. BARTHOLOMEW, SMITHFIELD. 


Sin—From the cirenmstance of an interesting article appearing in 
your last numher, on the parish church of Saint Bartholomew the 
Great, West Smithfield, {take the opportunity of directing further at- 
tention to that interesting structure. 

The writer of the article referred to, suggests various Restorations 
which every architect must rejaice to see carried into effect; but it is 
chimericat to suppose that the expense which would have to be in- 
curred thereby, could be defrayed by the parishioners. The funds 
absolutely rd from time to time, for maintaining the fabric in a 
state of ordinary repair, are raised with considerable difficul- 
tv; and the few restorations which dave been made, consisting of 
partially re-opening the Triforium, and Prior Bolton’s window, were 
accomplished by means of a private subscription. To restore the 
choir to its former extent and in its original style, would, I consider, 
require an outlay of nearly two thousaad pounds, to say nothing of the 
expense attendant on the alterations which such a restoration would 
necessarily involve, viz, the removal of the parochial schools, whicli 
are placed over the north aisle, and of an erection (used as a manufac- 
tory) situate over the east aisle. 

Under these pecnliar circumstances, it is nselsss to hope that any 
important steps towards a perfect resteration can be taken, uuless a 
general interest in the subject be first excited; and althongh it would 
undoubtedly be a great boon co ferred on Art, were this valnable relic 
of Anglo Norman Architecture restored to its primitive grandeur, I 
fear it is by the public only, that so desirable an object can he carried 
into effect. 

Yours obediently, 
Jonn BLYTH. 

113, Aldersgate Street, City, November, 1343. 


1843.] 


THE WIER ACROSS THE SHANNON. 


Sin—If your enrrespondent who furnished the article on the great 
Weir across the Shannon, in the October number of your Journal, 
would favour the public with a few more particulars of that work, I 
think it would be highly interesting to your readers, especially as he 
appears to make an assertion whicli in its present form I cannot admit 
to be true, viz., “that a bar or weir may be constructed across a river 
in such a manner as to give an increased discharge." At the same 
time I am aware that the channel of a river muy be widened or 
deepened, so that, notwithstanding the impediment of a weir (of cer- 
tain dimensions) an increased diséharge may be obtained. 

Supposing the Shannon at Killaloe to be in its former condition and 
flooded to the level of nine feet above the present level of the weir, 
I apprehend your correspondent does not mean to say that simply 
placing the impediment of a weir in a certain position would at once 
reduce the level of the water six feet. Under such circumstances 
there would not be any perpendicular fall over the weir, merely a 
slight rapid, the stream preserving its former direction, which being 
the case, the cross section must be taken in all places at right angles 
to the stream, to give the true sectional area of the river, which area 
would of course he reduced by the weir. If the weir were placed at 
right angles with the stream, and the river widened till the sectional 
area of the water passing over the weir was equal to the area of the 
river above, or if the weir were placed, as shown in the plan accom- 
panying the communication, and the channel below deepened, so as to 
give a perpendicular fall over the weir, (in which case the area of 
discharge must be taken in the line of the weir,) then the advantages 
mentioned by your correspondent would be obtained: but unless the 
channel is widened, or deepened so as to give a perpendicular fall 
over the weir, the discharge must be impeded by any obstruction op- 
posed to the stream. 

I remain, Sir, &c., 
i85 (65 


ON CONTOURING OF MAPS. 


Sir—In your Journal for this month E have read a description by 
Dr. Livesay of an instrument invented by him in 1839, for copving 
medals, &c. and in which he speaks of my * important application" of 
the principle of contouring, which he thinks may he subsequent to 
his invention. J only trespass on your pages to say, that if Dr. Live- 
say attributes to me the application of contours to the representation 
of gronnd, he gives me a very undue merit. They have been so 
applied for more than half a century, especially to military plans, 
where the relative command of ground is of great importance; for 
which purpose all officers of engineers are instructed in contouring. 
In France and Bavaria, and I believe in some of the States of America, 
they are used in the national surveys. In Ireland, Mr. Bald, the 
eminent civil engineer, contoured a part of his Map of Mayo. The 
application of accurate contouring to the representation of ground on 
the Ordnance survey of Ireland, commenced in 1833, under the di- 
rection of Lieut. Bennet, R.E., and the trials have proved that the 
system may be applied without incurring any such addition of cost as 
should preclude its general adoption, to which this question of ex- 
pense had long been the only objection. "There are many valuable 
papers on contouring in the Aémorra! du Depót de la Guerre; and a 
concise chapter on the subject in Williams’ Practical Geodesy. 

I have only to add that 1 had not heard of Dr. Livesay's instrument 
till I read the account in your Journal for the present month. 


I am, Sir, 
Dublin, Your obedient servant, 
November 20, 1543. T. A. Larcom, Capt. R. Engineers. 


REMARKS ON SHIP’S FASTENINGS AND STEAM BOATS. 
BY J.S. ENYS, ESQ. 


The necessity of great strength in the hulls of steam boats, has long 
heen acknowledged, in consequence of the concentrated weight of the 
engine and boilers. In recent instances, however, a portion of this 
weight has been removed by the introduction of wrought iron framing 
in lieu of cast iron; more especially in large direct action engines. 
This objection to cast iron framings increases with the size of the 
engine, since a framing formed of this material, is liable to break when 
subjected to a variety of cross strains, at the junction of different masses 
of cast iron, at which points unequal contraction in cooliag is apt to 
produce weakness. 

Engineers have been accustomed to guard against injury from the 
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weakness of the ship, by placing the engine on the floors in a framing, 
as independent as possible of the hull of the vessel, and left the ship- 
builders to provide a remedy against the sagging, or sinking of the 
centre part of the hull. 

Though much has been done to strengthen steamers, yet enough 
remains undone, to render it a legitimate object of inquiry, whether the 
limit of strength has been reached in ship-building, while the severe 
and rapidly increasing competition of iron vessels, renders it of im- 
portance to the builders of timber ships, to consider everv practicable 
means of improvement and reduction of cost. Conceiving the iron 
strap used by miners in connecting together the main rods in shafts, 
and common in all framing designed by engineers, stronger than the 
ship-builder’s knee fastening, a frame was submitted to the society 
for the midship section of a steamer, in which a strap wes used for the 
purpose of connecting the deck beams to the side; this strap passes 
round one or more timbers, and is then bolted to the deck beams. 

A similar method was shown for strapping an internal series of 
timbers to the floor heads and deck beams (forming two internal sides 
at the position of the bunkers). The arrangement of the coal boxes 
of large steamers on each side of the engine and boilers, would faci- 
litate the adoption of a plan of this nature, without the loss of space 
exceeding one foot in the internal breadth of the vessel. The plan of 
four sides in this portion of the vessel, could be adopted in iron ves- 
sels with the greatest ease, in consequence of the facility with which 
the fastenings could be effected. 

As regards the strength of the strap, it may he remarked that the 
straps connecting together the main rod employed in pumping water 
from deep shafts in the Cornish mines, have been known to bear the 
sudden repetition, for thirty million times, of a steam strain exceeding 
eighty tons (six strokes per minute average during ten years.) 

The difficulty of effecting repairs will be made an objection to the 
employment of the iron strap in shipbuilding. Important as such se- 
eondary objections are, yet they are too oftea brought forward as the 
prominent features, in opinions that are given against the success of 
proposed alterations in shipbuilding. Time would alone prove whe- 
ther the less tendency to require repair, where the iron strap is used, 
would equalize their average cost in repairs.—Report of the Cornwall 
Polytechnic Institution. 


REMARKS ON FLOATING LIGHT VESSELS. 
BY J. S. ENYS, ESQ. 


The comfort of the light keepers on board floating light vessels will 
be increased, I apprehend, by the same means that would tend to 
produce greater safety in the vessel itself. It has been proposed to 
employ a larger vessel constructed of iron, to enable it to ride more 
easily at anchor—and such would be the result, if the same breadth 
was allowed, from the lessened draught of water. The form in which 
I am disposed to consider the subject is the relative proportion of the 
depth and breadth (outside measure), for the sake of comparison, of 
iron aod the common system of timber vessels, and that of three series 
of planks fastening together. Taking the least possible depth at 7% 
or 8 feet, the breadth should not be less than IS or 20 feet, and at 
3:3 to 4 times the breadth for the length, from 60 to 80 feet long. The 
form of the midship department should be similar to that of a water 
fowl or of alight Dutchman. The former, however, does uot ride at 
anchor as the latter does in bad weather, and we should look for the 
conditions of safety to some modification of these forms. 

The floating light vessels I have seen, resemble the Dutchman only 
in their heavy appearance, and seem constructed to resist as au oak, 
rather than to bend as a willow. It is essential, I conceive, that a 
vessel suited for this purpose, should possess a large proportional 
surface department; in other words, that a light vessel should be 
lightly loaded. To enable her to rise with greater facility to the sea, 
she might be anchored by the keel by iron straps, passing round it and 
one or more of the deck beams. If the double plan was used, by 
changing the length of the chains more or less ease could be given to 
the bow in rising over waves. Perhaps a keel deepening aft would 
prove advantageous in some positions, tbough perhaps objectionable 
1n cross tides and seas, and sharp bows might be used under some con- 
ditions. ‘the species of knowledge required for mooring small craft in 
rough water, is seldom acquired by parties accustomed to large ships 
in the Atlantic or other open seas, and an apprenticeship on board a 
Dutchman, or experiments on board a trial vessel with tanks, by means 
of which a variable displacement could be obtained, seems to offer the 
best means of procuring the data required for a complete solutiou of 
the question, of the best form for a fluating light vessel.—Jbid. 
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ON THE MEANS OF PREVENTING TIIE APPEARANCE OF 
SALTPETRE ON WALLS. 


Communication from C. H. SMTH, Esq., in reply to Questions proposed to 
him by the Commissioners on the Fine Arts, respecting Causes of and 
Means of Preventing appearance of Saltpetre on Surface of Walls. 


The mineral substances chiefly used in huilding, consist of lime, sand, and 
different kinds of stone, ueither of which contain any saline or deliquescent 
matter as an integral part of their composition. No trace of salt or alkali is men- 
tioned in the analyses of various stones that were examined with reference 
to the seleetion for building the New Hauses of Parliament. Brieks are made of 
clay, which consists principally of alumina and silica, but generally containing 
some portion of lime, inthe state of carbonate or sulphate carbonate of mag- 
nesia; iron in the state of oxide, or combined with sulphur; and eommoa 
culinary salt: these various materials, when exposed to a red heat, act che- 
mically on each other; the magnesia most probally will combine with the 
sulphuric acid, which it obtains partly from the iron pyrites mixed with the 
clay, and partly from the fuel, if coal is used. It is tbis sulphate of mag- 
nesia (common Epsom salt) which is occasionally found to cover the surface 
of newly built walls with aa efflorescence like hoar frost. 

The presence of saline or deliqnescent matter on the surface of a building, 
either internally or externally, may, to a certain extent, be attributed to 
carelessness, ignorance, or inattention of thase who superintend the con- 
struction of an edifice. Salts, alkalies, or acids, according to the usual ac- 
ceptation of such terms, do not necessarily form any part whatever of build- 
ing materials. Nearly all animal and vegetable substances, when in a state 
of putrefaction or decay, produce a certain quantity of saline or alkaline mat- 
ter, which absnrbs moisture rapidly; therefore every precaution should be 
taken to avoid admitting such substances into a building where damp walls 
are likely to be of serious importance. lt has long been a practice among 
builders to ** parget "all the flues in a building: for this purpose cartlaads of 
excrement, frequently of many kinds, are procured from a cow-shed, and 
mixed with a little mortar, to put a coating throughout the interior of the 
chimneys. Annthcr objectionable practice is common duriug the time 
that the carcase of a building is progressing, and partially until the * finish- 
ing” is mearly completed, which is that of allowing workmeao to urinate in- 
discriminately against the angles and recesses of the interior of a new build- 
ing : no part is mare frequently selected than the fire-plaees before the stoves 
are placed therein; and in an extensive building, where hundreds of work- 
men are employed during several years, the quantity must be quite suflicieot 
to saturate certain parts of the structure beyond all remedy. Lath these 
causes undoubtedly increase the presence of salts, &c., on such parts of the 
interior of buildings as are elevated ahave the influence of the ground. To 
show that dung and urine have long heen considered to yield saltpetre abun- 
dantly, a proclamation of Charles J., in 1625, ordercd all persans to save the 
urine of their families, and as much as they could of that of their cattle, to 
supply saltpctre for the manufacture ot gunpowder; aud in 1627 the salt- 
pctre-makers were authorized to take away the ground of all dove-houses, 
stables, lairs, or others places where cattle werc kept. There are many 
other sources by which salts are conveyed into or communicated to the walls 
of a building, but those already mentioned appear to be the most copious, 
and which may he considerably decreased. 

Under ordinary circumstanecs it is scarcely possible to get rid of tbe vari- 
ous saline ar deliquescent substances that have once been admitted into the 
walls of a building. The fixed alkalies (potash and soda) may probably be 
considered imperishable; no length of time can injure them; they may efllo- 
xesce, or, more properly, they may crystallize on the surface of a wall, and 
totally or partially disappear again and again, as often as a change in tempe- 
rature or of dryness or humidity takes place; these changes may he daily, or 
the salts may remain inactive during ages, and, from some favourable cause, 
a crop of crystals may be produced as flourishingly as if the wall had been 
recently erected. The only way to abate the cvil, is to brush off the erys- 
tals, dry, whenever they appear in the most flourishing condition. If potash 
has heen intraduced into the walls, either from the putrefaction of animal or 
vegetable substances, such as have been named, or from other sources, how- 
ever thick the wall may be, it will make its way to the surface, and then 
absorbing uitragen from the atmosphere, which contains 70 or 80 per cent. 
of it, nitrate of potash (or saltpetre) is produced. 

lf we may imagine the possibility of salts in a crystalline state getting to 
the interior of a dry wall, beyond the influence either of moisture or consi- 
derable variation ot temperature, in such case they would unquestionably 
remain crystallized as they were deposited ; but such a state of things is never 
likely to take place : salts are generally communicated to a building in weak 
solutions; the water vcry gradually evaporates, carrying with it, from the 
interior of the wall, the molecules whicn compose salt. The solution having 
arrived at the surface, so as to be freely in contact with the atmosphere 
(which is always essential to crystalization), evaporation continues uatil the 
solutiun is sufficiently strong to crystallize, leaving only the motber-water in 
the wall, which is indicated by a certain dampness. 

Lime, mortar, or some other sort of calcareous earth, seems to act as a 
vivifying principle to set the molecules of salt and water in action; if no lime 
were prcsent, crystallization would certainly be much less active. An in- 
crease af temperature, or a humid atmosphere, will slowly dissolve the salts; 
if both th+se canses occur at the same time, liquefaction will be rapid, and 
the new!y fcrmed fluid will be absorbed into tbe wall as fast as the salts are 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[DecEMBER, 


dissolved. These changes will take place with every variatiou oj atmosphere: 
a con] dry air, in a state of absolute rest or stagnation, is favourable to crys- 
tallization ; a warm one, charged with aqueous vapour, will facilitate solu- 
tion. It is extremely probable tbat several kinds of salts may be formed on 
the same wall, with their crystals intermixed so as to escape the discrimiaa- 
tion of a casual observer, and that each will erystallize and liquefy at diffe- 
rent times, aceording to the temperature and the quantity of moisture in the 
atmasphere : should this be the case, perbaps the wall may never appear per- 
fectly free from efflorescence, so long as the various stimulaats of air, mois- 
ture, light, heat, and otber causes of attraction are iu activity; and, siace all 
attraction is mutual, it may readily be understood, that as the particles of 
water attract those of the alkaline salt, and retain them ia solution. so the 
particles of alkaline salt will attract those of the water, and hold them in 
crystallization. 

It is difficult to state with precision the relative power of different bodies 
to attract maisture from the atmosphere; that such power exists indepen- 
dently of temperature is scarcely probable, as thermal influence appears ge- 
nerally diffused over the face of nature. Some substances are more suscep- 
tible of sudden changes of temperature than others, and thereby may occa- 
sion a rapid precipitation of vapour, from the erial or invisible state iu wbich 
it exists in a warm atmosphere, to the fluid form on the surface of cold bo- 
dies ; this circumstance arises solely from the solid mass of the wall requiring 
a much longer time 1o attain the same elevated temperature as the atmos- 
phere. Bodies in contact with each other in due time arrive at one common 
temperature, by the hotter communicating the requisite proportion of the 
excess of its heat to the calder; the velocity of this communication varies ia 
different bodies, some being quickly heated, aud as quickly cooled; others 
undergoing these changes much more slowly. It is probable that the atoms 
or completely solid parts of all simple substances have exactly the same ca- 
pacities far heat, and that the perfect or imperfect conducting power of sub- 
stances will be proportioned to their porosity, sponginess, or the quantity of 
vacant space containcd in their interstices. Dence bodies are generally the 
best conductors of heat; those which are the most porous, conduct it very 
imperfectly ; the metals, which are substances of the greatest density, trans- 
mit heat most rapidly ; stones and earthy suhstauces conduct it more slowly; 
wood is a bad conductor; aud the natural clothing of animals—fur, hair, 
feainers, &e., are inferior to every other material iu their power of commu- 
nicating heat. These remarks are applicable only to the conducting power 
of solid substances; liquids are all very bad conductors of heat; therefore, 
independently of evaporation, a cold damp wall will continue at a low tem- 
perature much longer tban a cold dry one; and hence it will iafluence the 
condensation of vapours during a greater length of time than if it were dry. 

Various circumstances seem to infer the probability that voltaie eleetricity, 
considered as a chemical agent, may act some part in conveyiug moisture 
from the atmosphere to the walls of a bnilding. AlN substances naturally 
possess electrical encrgies, which are inherent in them; probably there may 
not be two substauces, or eveu two distinct surfaces of the same substauce, 
that are not in different clectrical relations to each other; and it is a law of 
electricity that bodies in opposite states attract each other. Lime, sand, bricks, 
and hair, materials with which walls are usually constructed and plastered, 
are all, when dry, bad conductors; whereas water is a good conductor of 
electricity ; and whenever the atmosphere, or water, or any part of tbe sur- 
faee of a body, gains accumulated electricity of a diffcrent kind from tle con- 
tiguous substances, there is an immediate tendency to bring the parts in 
contact. In this manner, other circumstances being favourable, floating 
aqucous vapours may perhaps be imparted to a wall, and absorbed into it 
by capillary attraction. 

Electric influence, as connected with the precediug inquiry, is merely offered 
as a nint. with the view of inducing scientific meu to investigate the sub- 
ject. Ilitherto the public are nat in possession of any facts which have im- 
mediate reference to tbis important object. 

C. H. SMITHI. 

29, Clipstone Street, June 2, 1843. 


- OPEN SEATS IN CIJURCHES. 


So great is the present demand for good models of open seats, consequent 
upon the strong and fast-spreading dislike and condemnation of pews, and 
so numerous are the applications made to us for advice and assistance in 
restariog to churches their more Catholic arrangement for the accommoda- 
tion of worshippers, that we propose to offer a few remarks on the proper 
proportions of this kind of seats, and the best method of fixing and disposing 
them. 

The standards or ends of ancient open seats are generally distributable 
under three heads: (1) those which are sloped off with a shoulder and ter- 
minate in a boldly carved finial: (2) those that have an elbow, generally (as at 
Chesterton and lliston churches,) wrought into the device of a cumbent lion, 
dog, or griffin, but sometimes (as at Kettan, Rutlandshire) having a plain curva- 
ture ; (3) those which are simply square or parallelogrammic panels. The last 
are usually the latest iu date, though it may be observed in general of open 
seats, that they seareely ever bear the marks of great antiquity. Whether 
any are to be found as early as the fourteenth century we do nat know; but 
there is every reason to believe that, till the couclusion of the Edwardian 
period, the area of churches was quite free and unincumbered, aud tbat if 
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seats were used at all, they were moveable, and only placed in the Nave on | 
oceasion of service. The square panels are peculiarly common in Somerset- 
shire, where they are carved in the richest and most varied devices, as may 
be seen in a valuable series of sixty-seven drawings of them recently pre- 
sented to the Society. 

The average height of the standards in ancient examples, measuring 
from the ground to the top of the finial, is from three to four feet, hy from 
fifteen to eighteen inches wide. Those, however, deseribed under the third 
head are usnally from eighteen to twenty-fonr inches wide. — In this case, the 
back is of the same height as the ends ; in the others, the finial and shoulder 
project ahove the back, the capping of which is usually about two-and-a-half 
feet above the floor. The standards are of oak, seldom much less than three 
inches thick: and they are fixed by having the lower ends morticed into a 
cill or sleeper of oak, four or five inches square. The distance apart in the 
clear, that is, measuring from back to back, is usnally three-and-a-half feet. 
Two-and-a-half feet ‘is the very smallest distance that can be allowed. The 
seats should be not less than fourteen inches wide, and raised above the floor 
or pavement sixteen inches. These will be fonnd the most comfortable as 
well as convenient proportions. 

lt is a great mistake to make the backs high or sloping. In the former 
case the support is against the shoulders, whereas it is required in the middie 
of the spine. In the latter a lolling or easy-chair position is induced, aud 
the worshipper who knecls hehind it is greatly incommoded by the projection 
of the upper part: it is moreover necessary that the seats be placed further 
apart when they have inclined, than when straight, hacks. A kneeling-board 
should be placed at the back of each, so as to face the worshipper in the seat 
immediately behind, and serve as a desk for books. It is usnally ahont seven 
inches wide, and raised one foot and a half above the floor. [n some an- 
cient seats this is placed only a few inches high, apparently for the wor- 
shipper to kneel upon, while the other is to kneel 27. Very rarely both oceur 
together. 

Modern bench ends almost invariably labour under the following defects. 
(1) They are much tou high. We have known them not less than six feet 
in height to the top of the finial, and they are seldom less than five. (2) They 
are usually of stained or painted deal. (3) They are pnt tugether with iron- 
work instead af wooden pegs. (4) They are not snfficiently substantial. 
(5) They either have block poppy-heads, or are carved of the most incorrect 
and scanty detail. (6) They are fixed tn the flooring, and not pinned to 
cills. (7) They are generally of some Indierons and fanciful design. We 
have seen Norman designs for heoch ends, having semicircnlar tops, and 
pavelled with semicircular arches with Norman capitals and shafts. Early- 
English open seats are equally ahsurd; since, as we have said, in the twelfth 
and thirteenth century the thing itself was utterly unknown. 

We are very glad to find that the Oxford Architectural Society have just 
published some excellent lithographic prints of the open seats (in perspective, 
elevation and section) in Steeple Ashton and Hasely churches, Oxfordshire. 
These sheets will prove a valuable contribution to the cause which we advo- 
cate in common, and are of themselves a sufficient guide to those who are 
desirous of following approved examples. 
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lt should ever he borne in mind that open seats are actually cheaper than 
pens, since this is an argument in their favour which is likely to have no 
little weight. The cost of a well-carved ordinary standard in oak, including 
the material, is abont 30s. The tinials may be worked separately, at about 
10s. a-piece, and afterwards attached at the collar to the standards. Either 
may be executed to order by onr wood-carver, Mr. Groom (62, Sidney Street, 
Cambridge), from a series of very excellent models from churches in the 
neighbourhood, casts of which are solil by nim at 2s. each. We do not how- 
ever recommend the latter expedient for general adoption. A far better way 
is not io have all the poppy-heads carved at once, bnt to work the block ter- 
minations gradually after the standards have been fixed in their proper posi- 
tion. Detached poppy-heads should always be well executed in oak, and if 
they are at first fastened to deal standards, these can be afterwards removed 
one by one, and 3-inch oak snbstituted in their places. A set of well-carved 
oaken standards is a peculiarly appropriate gift to a church. 

We will suppose now that it is resolved to clear away from the area of an 
old church, the motley assemblage of pens,—painted, baize-covered, short, 
tall, square, oblong, flimsy deal or panelled oak, or whatever hideous variety 
they may present,—and to restnre the ancient arrangement of uniform open 
sittings thronghant. These, of course, will all face the east; and a central 
passage will be left down the Nave, and another parallel to it on each side 
next to the piers in the Aisles, so as to leave the bases perfectly free and un- 
encumbered. Now, what is the best method of procedure after this happy 
consummation has arrived? First, then, we recommend the entire flooring 
(which is sure to be in a bad state from the vaults and encroachment of the 
pens) to he taken up, and a bed of concrete a foot in thickness to be laid 
uniformly over the whole of the interior area. 1n this a pavement of encaustic 
tiles, or at least, of sqnared stone slabs, must be firmly fixed. When this is 
done, and the mutilated hases and piers restored, some idea will be conveyed 
of the ancient appearance of our parish churches. Thus the ground will not 
easily be opened for graves, and the floor will be kept clean, dry, and whole- 
some ; provided, of course, that proper attention be paid to the external 
drainage and clearance of the soil from the carth-line. Upon this pavement 
eills or sleepers of oak should then he laid doase, in a direction from east to 
west; and to these the standards should be mortised at such ivtervals that 
the backs may be, at the very least, 2 ft. Gin. apart in the clear. If a 
boarded floor be insisted upon,—as it often will be, from an ignorance of 
what a dry and level pavement beneath the fcet really is,—stout planks may 
be laid over and upon the pavement from cill to cill, into which they may be 
made to fit by a groove, in such a manner that they can at any time be readily 
removed forthe purpose of cleaning and thoroughly drying the floor underneath. 
Thus also, if the occupants of one seat consent to try the withdrawal of the 
boards, and find no inconvenience therefrom, others will certainly follow the 
example, and the plan which we have ever recommended, namely, to have a 
stone or tiled floor nnder the seats as far preferahle tn boarding, will be gra- 
dually achieved. We can assure our readers that we have seen many ancient 
churches in which no*boarding kas ever been placed under the open seats, 
aud the appearance is much better, and the comfort to the worshipper cer- 
tainly not less, for the absence of it. 


Total E 
Name of Place. Apart. Height of dee. d 
Standards. . 
ftn ft. in. ft. in. 
Ketton, Rutland Ac ; H } 4 0 1 6 
Bostoo, Lincolnshire — .. 2 6 DEBE 13 
Chesterton a je : ? } S om uod 
Impington e ác 2 8 3 6 l 6j 
liston .. oc s : : s 8 1 4.5 
Fletton, Huntingdon .. 3 7 3 6 n B 
Stanground, lluntingdon. . 3 6 394 12 
Broomfield, Somerset .. 2 10 29 l 4 
Bishap’s Lyd, Somerset ..| 2 6—2 8 2 7 l 4 
Cothelstone, Somerset .. 211 2g 1 4 
Bagborough, Somerset .. 2 3} 2 10 1 4 
Fulbourn .. ec 5B 214 3 10 1 23 
Landbeach : Ee e Og a i 
n 32 2 2 
4 0 
Comberton ad 5s 3 v) 23 2 0 
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4 0 
rer 3; SB: ^ r7 
3 4 2 61 1 9 
Harlton .. Gc E 3 6-7 3 0 2 0 


Width of | Height of | Height of | Meightof | Width 
Seat. Seat Back Kneeling of 
i : 3 Board. ditto. 
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011 15 2 6 1 6 9 
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1 0 1 63 3 1 0 6 51 
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n m I 53 2 10 09 7 
0 113 i 3 1 0 10 51 
0 11 1 5 27 19 43 
14 9i 
1 0 a 3 2 1 10 
1 4 1 6 5 
1 7 155 3 3 ins 7 
ac 2 4.6 157 7 
0 10 14 3 4 17 
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We add some measurements of ancient seats, taken from several counties, 
which will probably be serviceable to many of our readers. We wonld call 
attention to the remarkable uniformity of proportion which generally charac- 
terises those of the same kind. Indeed it wonld be useless to multiply exam- 
ples to a great extent, since any important difference from the above ad- 
measurements must be regarded as an exception. In conclusion, we would 
urge all who are abont to replace open seats in their churches to follow faith- 
fully ancient models, which are, happily, even yet sufficiently abundant in our 
parish cburches.— Ecclesiologist. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
June 13.—The PRESIDENT in the Chair. 


** Description of a Plan, adopted for carrying off an accumulation of 
Water from the Warehouses, Cellars, &c., near the Wet Dock ai the Port of 
Ipswich.” By George Iurwood, Assoc. Inst. C. E. 


The paper states that in consequence of the formation of the wet dock at 
Ipswich, the water from the land-springs, which was formerly carried away 
by the river, accumulated to such an extent, as to cause serious inconve- 
nience to the owners of the warehunses, cellars, &c., many of them hcing 
beveath the level of the ordinary tides. It was difficult to find a remedy for 
this, as nearly the whole of the line, affected by the water, was at so low a 
level, that a discharge could only be effected at the lowest ebh of the tide, 
and a general sewer could not have been constructed at a moderate expense, 
because from the lowness of the level, water would have accumulated con- 
stantly in it, and any casual increase from rain or other causes, would have 
been sufficient to inundate the adjoining buildings. 

The plan designed by the author, and which has heen executed, had for 
its object, the construction of a sewer which should drain these buildings 
alone, and at the ebb tide should carry off the accumulated water, being at 
the sume time of sufficient size to contain the water, which was prevented 
from being discharged by the flowing tide. lt was required therefore to be 
water-tight, and branch drains were necessary from all the points where 
water penetrated. 

To insure the success of the plan, every precaution was taken for pre- 
venting the influence of the tide in the general sewer, retarding the discharge 
or operating npon the lateral sewers. 

At the end of the main sewer was placed a cast-iron frame, upon which 
were hung three tide-flaps with hrass facings, accurately fitted, and halanced 
by levers and countcrweights. By this means the water was discharged at 
any height, and without any considerable head of water being required to 
open the flaps. Each cellar was connected with the main drain by an iron 
pipe, with a well-halunced valve at its end, so that the water could have an 
easy exit; hut as soon as any accumulation within the sewer occurred, the 
valves closed. 

The sewers were built of brick, in mortar made from blue lias lime. The 
dimensions varied from 12 inches to 24 inches in diameter, and the cost of 
the latter size was 125. 8d. per yard, including excavating, laying, filling, &c. 

The plan is stated to have proved very successful, and as particular regu- 
lations are enforced, to prevent any admission tn the sewers, nf other than 
the water which filter through the natural strata of the chalk-basin, the 
water in the sewers is fit for domestic or manufacturing purposes. 

The communication is illustrated by a drawing, showing the situation of 
the town and dock of Ipswich, with the extent of the lines of scwers, and 
tbe details of their construction, and that of the tide and other flaps. 


" On the Formation of Embankments for Reservoirs to retain Fater” 
By Robert Thom, M. Inst. C. E. 


After describing a model, designed to sliow that the proper slope for reser- 
voir embankments, should not be less than three to one on the water-face, 
and remarking that waves act more severely on the pitching or paving of the 
inner face, in proportion to the steepness of the slope, the anthor proceeds 
to describe in detail the mode of forming embankments. The foundation is 
excavated to such a depth as is found firm and capable of preventing the 
passuge of water, then spreading alternate layers of puddled peat, or alluvial 
earth and gravel, and beating them together with wooden dumpers, until 
they are completely mixed; the slopes are covered with a puddle made with 
amall stones or furnace-cinders mixed with clay, so as to prevent the possi- 
bility of moles or other vermin penetrating into the embankment. He enn- 
demns the practice of forming embankments with puddle-trenches, and refers 
to many reservoirs made hy him at Greenock, Paisley, and elsewhere, the banks 
of which have stood the test of time without having any puddle-trenches in 
them, and particularly mentions one at Greenock which remained firm and 
sound, after a rush of water passing over it at a height of ten feet, caused 
by the breaking down of the embankment of a reservoir situated about 150 
yards above it. He recommends, instead of the pnddle-trenches, that the 


whole of the inner part of the embankment should be made water-tight 
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during tbe formation of it, by which means it will more effectually resist 
either any casual injury, or any effect of the swelling of the puddle-trench. 
The paper is entirely of a practical nature, and is intended to illustrate the 
author's peculiar views founded on his long experience. It is accompanied 
by a diagram of the model used in his experiments. 


June 20.— The PnREsipENT in the Chair. 


4 Pressure-Gauge was presented for the Museum of the Institution by 
Alfred King, M. Inst. C. E. 


This gauge, which has been used at the Liverpool gas-works for more than 
ten years, for indicating small amounts of pressure, consists of a close cistern 
containing water, in which is a cylinder having in it a hollnw float, connected 
with a balance-weight, by a fine silken cord, passing over a pulley, on the 
axis of which is fastened a pointer, one end of which marks the amount of 
pressure npon a dial divided in such a manner, that as each division is equal 
to a column of water of ;5th of an inch, a difference cqual to 45th, or 
even 435th of an inch, may be estimated. 

The action is very simple, the float being elevated by the rising of the 
water within the cylinder, when the surface is depressed in the cistern hy the 
pressure of the current of gas from the inlet pipe. 

The description was illustrated by a diagram showiog the internal con- 
struction of the gauge. 


* Description of a Machine for raising and lowering Miners.” By John 


Taylor, M. Inst. C. E. 


The author states that the great depth in which the eopper and tin mines, 
in Cornwall, and in Germany, had been worked, hnd drawn simultaneously 
in the two countries, the attention of engineers to some mode of facilitating 
the ascent aud descent af the ininers, whose strength was exhausted, and 
their health seriously atfected, by the fatigue of going to and returning from 
the scene of their labours by nearly vertieal ladders, as the men could not he 
raised and lowered hy the rope of the winding engines, as in the coal dis- 
tricts. The Polytechnic Society of Cornwall otlered premiums for machines 
for effecting this object, and in 1834 three prizes were respectively awarded 
to Mr. Michael Loam, Capt. W. Nicholas, and Capt. W. Richards for plans, 
the two first of which embraced the principle which has since been adopted 
with modifications, both in Germany and in Cornwall. A premium was also 
offered by Mr. Tremayne for any new method, or for tbe most available im- 
provement on the former plans, and was awarded in 1838 to Mr. Joho Phil- 
lips for a method, differing, however, from that which has been put in prac- 
tice. About this time it was ascertained that a machine, somewhat similar 
to that designed by Mr. Michael Loam, had been applied with success to one 
of the deepest mines in the Ilartz; and drawings, with a description, were 
published in the Report of the Polytechnic Society of 1838. Mr. Charles 
Fox also commenced a subscription, for the purpose of awarding a sum of 
money to any proprietor of mines, who would first bring into active opera- 
tion, efficient machinery adapted for the purpose in question. 

At length the adventurers of the Tresavean copper-mines, undertook to 
erect a machine from the designs, and under the superintendence of Mr. 
Michael Loam: it was first used for a depth of 27 fathoms, on the 5th of 
January, 1842; has since been exteoded to 264 fathoms; and it is now con- 
templated to carry it to the lowest part of the mines, which is 288 fathoms 
deep. 

The machine, which is worked by a steam-engine, with a cylinder of 36 
inches diameter, consists of two rods, to which are attached, at intervals of 
6 feet throughout their length, platforms upon which the men stand: thcse 
rods receive an alternating motion from two cranks, which give them a 
stroke of 12 feet; the men, either in ascending or descending, stcp from one 
platform to the other, as the rods remain fur an instant almost stationary, 
when the cranks are going over top and hottom centres; and as the plat- 
forms are half the length of the stroke apart, one set of mcn can ascend 
while another set is descending, withont at all interfering with each other. 
Each rod makes three strokes per minute; and when once the platforms are 
filled with men, they are landed at the rate of six men per minute, either 
going up or down; the speed of travelling being about 72 feet per minute, 
or 240 fathoms in 20 minutes. By the ordinary mode of ascending by lad- 
ders it would have occupied 48 minutes to mount from the same depth, as 
the usual speed is ahout 30 feet per minute, so that more than 50 per cent. 
of time is saved, independent of the diminution of fatigue. 

The rods at the Tresavean mine act vertically for the first, 70 fathoms, 
below which they follow the direction of the vein, diverging from the per- 
pendienlar from 6 inches to 18 inches in fi feet. The action of the ap- 
paratus is stated to be perfectly successful ; no accident has occurred ia the 
use of it, and the miners are coovinced of the safety as well as the ease 
afforded by it. 

The paper is illustrated by two drawings by G. B. W. Jackson, Grad. Inst. 
C. E., showing the details of the machine; they are copied by permission of 
Sir Henry De la Beche, from the model now in the Museum of Economic 
Geology. 


Remarks.—Mr. Taylor observed, that there was an extraordinary coinci- 
dence of time in the appearance of this invention, as the public attention, 
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both in Germany and in England, seemed to have been directed to the sub- 
ject simultaneously, without any correspondence hetween the engineers of 
the two countries. There had been many competitors for the premiums of- 
fered in Cornwall for the best method, but the only successful plans were 
those mentioned in the paper; and the machine therein described was a 
comhination of the plan proposed by Mr. Loam and that actually ia use in 
the Hartz mines. 


Mr. Buddle recollected many years ago seeing a model of a somewhat 
similar machine, wlich had been in use in Germany for fifty years: it con- 
sisted of two rods, upon whose sides were hooks, at given distances, which 
on receiving a reciprocating motion were alternately engaged on the oppo- 
site handles of the “kibble” containing the ore, which was thus raised to 
the surface ; it was prohable that the idea of raising the miners had heen 
taken from this old machine. 


Mr. Taylor replied that he did not think Mr. Loam knew of the existence 
of any machine of the kind, and that the first impulse given to the subject 
was by the premiums offered for the best method, which had directed the 
attention of engineers to it. An American machine somewhat similar to 
that descrihed by Mr. Buddle bad been exhibited in London hy Mr. Slade; it 
was designed for raising ore and water, but Mr. Taylor thought it applicable 
to raising the miners, and directed the attention of the patentee to the sub- 
ject, but the machine was not successful. 


In answer to a question from the President, Mr. Buddle said that the 
system was not applicable to the mines at Newcastle, as the men went up 
and down by the rope. By the use of guides and slides, the rate of drawing 
the coal to the surface was generally abont 18 feet per second, which was 
not, bowever, considered sufficient, and a greatcr velocity was contemplated. 


“ Description of Annular Valves used for Pumps for Water-works, &c." 
By Richard Hosking. 


The annular valve covsists of three concentric rings, arranged pyramidally, 
and resting one upon the other, therehy affording a free passage for the 
water around the circumference; the upper ring is attached to a stalk, and 
the two lower ones have internal wings, which serve as guides when the 
rings are in motion. 

The chief advantages afforded by these valves are stated to be an increase 
of water-way and a reduction of concussion, for as the concussion occa- 
sioned hy the shutting of pump-valves is in proportion to the surface in 
contact, and the square af the height or distance passed through while in 
the act of shutting, the greater the number of parts of which the valve is 
composed, the greater will be the freedom of water-way, and consequently 
pe peen on the engine and the concussion will he proportionally dimi- 
nished. 

These valves were first used in two 30-inch pumps at the Waldersea 
Drainage, near Wisheach, and they have since been introduced into the 
Royal Polborro Consols Mine and the Vauxhall Water-works. 

The description is illustrated by a drawing, showing the construction of 
the internal parts. 


“ On the construction of Valves used in Pumps for raising Water.” By 
Samuel Collett Homersham, Assoc. Inst. C. E. 


The author first describes the original leather flap valves which are in 
common use, shows tlieir defects, the modifications which have been intro- 
duced in tlem, and the reasons why a better kind of valve was necessary, 
particularly for large pumps appended to steam engines, quotiug from Mr. 
Wicksteed's work on the Cornish engine, * that by the closing of the valves 
at the East London Water-works, the whole of the engine-louse was shaken. 
This led to the application, by Messrs. Harvey and West, of a modification 
of the dnuble-beat steam valve,? only making it self-acting; by this, it is 
stated, tbe coucussion is so much reduced that little inconvenience is felt 
from it. No air is required to be admitted beneath, as is frequently the case 
with common valves, consequently the pump when at work lifts its full com- 
plement of water. 

The author states that in this valve the diameter of the top seating is 
somewhat smaller than the lower, for the purpose of allowiug a sufficient 
area for the pressure of the water to act against in lifting it. He remarks 
that the pressure required to open these valves appears to vary from 21b. to 
5b. per square inch, and that it does not seem to follow any uniform rule. 
The seatings which answer best are composed of pieces of wood fitted in a 
groove with the fibres in a vertical position. The principal advantages of 
ihis kind of valve, as to durability, slight concussion on closing, facility of 
repair, &c., are then enumerated ; but it is urged against them that the pas- 
sage for the water is circuitous, aud therefore the power required to force 
ihe water through, is considerahle, and that in a large valve the height to 
wbich it rises is too great. 

He thea states that Mr. James Simpson, who has had great experience in 
ihe difticulties attendant upon the use of large pumps, some years since con- 
ceived the idea of obtaining valve openings nearly equal to the full area of 
the clack chambers, by means of a conical valve formed of rings shutting 


» * An Experimental luquiry concerning the Cornish and Boul on & 
Watt Pumping Engines,” by Thomas Wicksieed. Weale, London, 1841. 
3 See drawing anu description of these valves in the Journal, Vol, 111, p. 41, 
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down upon each other; this was afterwards modified into a valve with sepa- 
rate seatings for the rings to fall upou, allowing a passage for the water both 
inside and outside the rings, thus obviating the necessity of their lifting 
mare than one-half the space of the width of the openings in the seating, 
and it was found that in valves of large diameter, by increasing the number 
of openings, the height nf lifting in opening could he further reduced ; the 
closing was necessarily more rapid, the concussion was nearly avoided, and 
the passage nf the water was rendered direct and free from bends and inter- 
ruptions. A valve on this construction was adapted to the engine at the 
Lambeth Water-works, and it was found on setting it to wark, that a coun- 
terbalance weight of upwards of one ton, required to be moved from the 
pump side of the beam, to some distaoce nn the steam piston side; the 
saving of steam consequeot on this and the action of the valve, amounted 
to about seven per cent. of the quantity previously used. The same effect 
was observed at the Chelsea Water-works, where similar valves were substi- 
tuted for those of Messrs. Ilarvey and West. 

It is stated that in consequence of the galvanic action hetween the brass 
rings and the iron seatings, wood seatings were adopted, and have heen 
found very preferable. The dimensions of all these valves are given in de- 
tail, and also of several other large valves which have been made. 

The question of the proper weight of valves in proportiun to the height 
of the column is then examined at great lengtb, and the following rule is 
given: “ The mean velocity of the water in feet per second through the 
valve, being ascertained, one-half more is added to this velocity and consi- 
dered as the maximum velocity of the water throngh the valve; and the 
height of the head of water being found that would produce this velocity, 
every I2 inch of such height is considered equal to ove ounce weight avoir- 
dupois, acting upon cach square inch of the area of the valve, against which 
the water impinges, in its passage to the pump barrel, allowance being made 
for the difference of the weight of the ring, when immersed in water, com- 
pared with its weightiu the air.” By this rnle, it was found that a consider- 
able weight required to he added to the valves which had been erected, and 
that addition rendered the concussion scarcely perceptible. 

The author advocates a large area in the valve passages for the water to 
flow through, in order that the power of the engine may not be expended 
in putting the fluid in motion to fill the pump-barrel. He states that the 
proper area, depends on the diameter of the pump aud the working velocity 
of the plunger; and that if the maximum velocity of the water up the 
suction pipe, is not allowed to exceed 6 feet per second, but little advantage 
will in ordinary eases be gained by reducing that velocity; that an increase 
of speed is often unavoidable, but that it causes a great expenditure of 
power; and he quotes Mr. Wicksteed’s experiments in support of this po- 
sition. He urges from this, the importance of reducing the velocity of the 
water in entering and in quitting the pump barrel; and also that the lift of 
the valve should not exceed 2 inches, and should be as much less as possible, 
as the valve in that case closes quickly hefore the rcturn stroke of the en- 
gine commences. Short lifts are then examined, and it is stated that the 
valves will not close rapidly, unless they are weighted sufficiently to resist 
the maximum velocity of the water flowing through them and are carefully 
adjusted to it; aud that if they are too heavy there is a loss of power in 
working the pumps. 

Several modifications of these valves, adapted to varions uses, are then 
described, and the author states that his intention is, to lay before the Insti- 
tution, an account of such valves as had been found to auswer well in prac- 
tice; and to direct attention to the correct principles for constructing them 
af proper proportions and of durahle materials. 

The paper is illustrated by eight detailed drawings of different construc- 
tions of valves, and by three models of some which have been in use and 
are found successful. 


Remarks.—Mr. Simpson corroborated the account of the advantages of 
the valves described in the paper; he had found them practically useful and 
ecooomical. 


Mr. Wicksteed said that with Messrs. Harvey and West's improvements, a 
valve 4 feet in diameter which formerly rose between 4 inches and 5 inches, 
now only lifted 13 inch; the concussion was diminished aud the durability 
insured; the latter was iucreased by substituting wooden faces for metal 
ones; by this means also the corrosion, attendant upon the contact of two 
metals, was avoided. One of these valves had already lasted three years, 
and was still quite good. The principal improvement consisted in waking 
the water pass all round the cirenmference, instead of throngh the centre of 
the valve. The difficulties which had heen experienced at Old Ford had not 
arisen from the form of the valves? but from the situation in which they 
were placed; he argued, therefore, that when experiments were made upon 
these valves, new hoxcs aud suction pipes should he made expressly for them, 
and they ought not to be adapted to the pipes from whence ihe old shaped 
valves had been taken. lle approved particularly of the form of the double- 
beat valves as possessing great strength, and reducing the liability to frac- 
ture. 

Mr. Taylor said, that the meeting was much indebted to the author, for 


laying down positive rules and principles, on a subject which had not hitherto 
loc QUA ee ooo 


3 We rather suspect that Mr. Wicksteed must have been misunderstood in 
his remarks, fur we understood that he alluded to the use of two valves,and 
that he said the lower valve rose 4 or 5 inches, while the upper one rose from 
l} in. to 12 in. only.—[E». C. E. & A. Jovanat.] 
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heen sufficiently attended to. Ile fully approved of those forms of valves in 
which the area was divided inlo several openings ; the loading the valve pra- 
portionably was also of importance. All the ring valves, among which he 
would include that of Mr. Hasking, tended to diminish the cancussion; but 
however good they might appear thearetically, there were some practical ob- 
jections against most of them; for instance, Harvey and West's valve was 
not applicable far mines, because, as the two lifting faces were connected, a 
chip or any sand being interposed between either of them would cause con- 
siderable leakage in both; the ring valves were not liable to this objection, 
and therefore were preferable for mincs or situations where the water con- 
tained any foreign substances. The old butterfly leather valve had been 
mucb improved, and recently a modification of it had been intraduced which 
promised to he very effective. The area of the valve was divided into eight 
compartments, each covered by a triangular flap of leather, hinged to the 
circumference of the bucket, and all meeting in the centre un a raised apex. 
By this arrangement nearly the whale area of the pump-valve was opened ; 
the cost of construction was also diminished, because, instead of cutting the 
large flaps only aut of the finest and largest hides of leather, small pieces 
could be used: valves thus coustructed, had been in use in mines far upwards 
of seven months, without repair. The improvements in the valves had pro- 
duced a corresponding increase in the height of the column of the pumps: 
it formerly was about 15 fathoms; Woolf had gradually increased it to 40 
fathoms; and now a colnmn of 50 fathams was sometimes used. Ile was 
an advocate for giving a very large area to the suction-pipes; for instance, 
in eue mine under his direction, to a valve 20 inches in diameter, two 
suction pipes, each of 20 inches diameter, liad been adapted, with great ad- 
vantage to the engine; the pump drew more water and worked much more 
steadily. 


Mr. Parkes remarked, that the concussion arising fram the closing of the 
valves of low-lift pumps, was more destructive than in the bigh-lifts; an en- 
tirely different system was therefore pursued in pumping. The engine 
started very rapidly, and was generally worked much taster, which altered 
the condition of the pumping. At the cngine of the Waldersea drainage, 
near Wisbeach, there was a pump of 6 fect diameter, with a length of stroke 
of 8 fect, the valves were furmerly destroyed more rapidly than in any mine 
in Cornwall; recently, Mr. lIosking, had adapted to it a large box, having 
in the centre a valve of 30 inches diameter, and around it five other valves, 
the sum of the area of the six valves being greater than that of the pump: 
the result was a great diminution of concussion, and consequent increased 
durability of the valves. 


Mr. Glynn agreed with Mr. Taylor, in thinking that Messrs. llarvey and 
West’s valves, were not so well adapted for mining purposes as they were for 
water-worhs, or for situations where only clean water was passed through 
them. Mr. Darlington had introduced a modification of the valve, which he 
thought would be very efficacious; it was being constructed by thc Butterley 
Tron Company, and he would send a description of it to the Institution. 
This principle of large valves had been extended to blast engines; the size 
of the air-valves having been much increased, a corresponding advantage had 
been found in their duration, as well as in the work of the cugine. 


June 27,—The Presipent in the Chair. 


* On the present State of the Streets of the Metropolis, and the im- 
portance of their amelioration.” By Charles Cochrane, President of the 
Association for the Promotion of Improved Street Paving, &c. 


This paper first refers to a Commission formed hy the present Govern- 
ment, “for inquiring into and considering the most effectual means of im- 
proving the Metropolis, and of providing incrcased facilities of commnnica- 
tion therein ;”’ also ta a Report of a Committee of the House of Commons, 
which recommends “ that an institntion should be formed expressly for as- 
certaining, hy a succession of experiments, the best mode of constructing 
roads and keeping them in repair." 

A brief history of the different kinds of carriage-ways and foot-pavements, 
is then given, showing that the resources of art and science have been but 
little cansulted in their construction, which is illustrated by the system of 
making macadamized roads, their formation being nearly dependent upoa 
the amount of traffic upon them. Tt is also stated that few, if any, im- 
provements have been made in the metbnd of forming granite pavements ; 
the system practised twenty years aince heing nearly tlie same as at present, 
which is, to imbed the stones in the earth by means of mere manual strength, 
although, of late years, the aid of grouting has heen accasianally brought 
into use. That in font-pavements the same fault is perceptible, namely, the 
want of a good foundation, as the masons generally seein to think, that so 
long as the edges of the flags are well covered with mortar, and the work 
when completed presents an uniform surface, the chief objects are accom- 
plished. 

It is stated that wood paving, of which 100,000 yards have heen laid down 
in the metropolis, appears likely, from the successful trials which it has 
undergone, ta he generally adopted, the only objection against it being, that 
it is slippery in wet weather ; this evil is chiefly attributed to the mnd which 
is hranght from tbe other kinds of paving and allowed to remain on it. In 
all other respects, wood appears a superinr material to any other hitherto 
employed, for making roads, both as regards its generat economy and du- 
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rability, as well as ils facility of traction, and more especially its extreme 
cleanliness. 

The question of cleansing streets is then entered upon, when it is shown 
that the oftener streets are cleansed, the less mud is created, whilst the at- 
tendant expenses are not increased and the roads are kept in better preser- 
vatian. From calculations made by the municipal authorities at Manchester, 
on the relative advantages of machinery and manual labour, in cleansiag the 
streets, the results of which are given in a table, it is shown that the extent 
of surface swept is the same, although not the extent of streets, arising from 
the more or less frequency of sweeping over the same surface; sa that by 
cleansing the streets with Whitworth’s street-sweeping machine, three times 
a week, the quantity of mud produced on the surface is five times less, than 
when they were swept by hand, twice in three weeks, and thirteen times less 
than when swept but once a week. 


Average 
Number | Number |. No, of 
of Yards | of Loads |Ys. swept 
swept. |removed.| to pro- 
duce a Ld. 
District swept by machine three times 
[OTS e c : 3,900,000, — 1,285 QE 
By manual labour :— 
Twice.in 3 weeks, township, 1811-2 5,500,000| 6,400 $859 
Once a-week oF 1838.9 5,900,000} 17,000 343 


The losses caused by the dust and dirt in the streets are stated to be very 
great; Mr. Mivart, of Mivart's lotel, estimates his actual loss at abont £863 
per annum, whilst shop-keepers in Oxford-street and Regent-street, state that 
they lose annually from .£30 to £300 per annum, by the destruction of their 
goods by the dust, &c. 

Some suggestions are given for improving, repairing, and cleansing the 
streets, and it is stated that there are abundant means at present available, 
for keeping them comparatively free from mud, if machinery was properly 
employed. 


** On the relative merits of Granite and Wood Pavements and Macadam- 
ized Reads ; derived from actual experience." By D. T. Hope (Liverpool). 


In this communication the author alludes to the inefficiency of many of 
our finest specimens of paving, arising from the desire of reducing the out- 
lay, but which, in reality, are executed and maintained at a great expendi- 
turc, without securing the advantages which the material is eapable of af- 
fording, or the qualifications requisite for streets ;—and to the cleanliness, 
comfart, and true economy, in having the work performed in tbe best man- 
ner, and employing material hest calculated for producing all those advan- 
tages, which may be reasonably expected in streets of the present day. 

The following requisites that a good raad or pavement ougbt, in some de- 
gree, to possess, are laid down down as a standard, by which the respective 
systems are compared; and a ccrtain value (according to the experiments on 
the several modes) attached to each, for the convenience of more obviously 
contrasting their several qualities, viz.— 


1. A solid and compact structure, capable of resisting the effects of 
traffic, withont being cut up into ruts and inequalities from other causes 
than mere abrasion. 

2. Not requiring to be frequently repaired. 

3. As much elasticity in the material, as may be useful in aiding the 
power in draught. 

4. A firm and smooth surface, that the power employed may not require 
to be ever vaying. 

5. Although comparatively smooth, to he free from slipperiness. 

6. To afford a sure foot-hold far the horse. 

7. Not liable to be seriously affected by the changes of the atmosphere, 
or by repairs. 

8. An ahsence of mud and dust. 

9. A freedam from noise. 

10. To afford economy in transit. 

IL. An economy in the construction and maintenance, consistent with the 
preceding advantages. 

12. Not subject to rapid abrasion. 


It is shown that macadamizing has few, if any, advantages for public 
thoronghfares—arising from its rapid abrasion, the frequent application of 
new roetal—the uncertainty of its condition, varying with every change of 
weather—the abundance of mud and dnst—and the great expence of main- 
tenance; and from the power employed in dranght requiring to be so vari- 
ahle, that the cost of transit is not only increased, but the horse is ofteu 
compelled to exert more pawer at one time or in one part of the street, than 
shauld ever be required of it. And also, that the advantages which may be 
claimed for macadamizing in streets. are attainable in otber descriptions of 
paving, if proper attention be paid to their construction. 
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It is contended, from experience, that granite pavement can be laid down, 
so that the results will be superior to macadamizing, not only as regards 
economy of construction and maintenance, and power in draught, but also 
of the other qualities, with the single exception of noise, which, it is shown, 
need not be so great a disadvantage as to warrant its rejection; if the sets 
be well dressed, and properly laid, on a sufficient snbstratum, and if the sets 
are not nsed too broad, a sure foot-hold for the horse can at all times be 
bad, besides contributing more to the solidity of structure, than the broad 
and shallow blocks so frequently employed. 

By experiment, it appears tliat wood is a mare efficient and durable mate- 
rial for paving, than stone of any description, and that it is capable of af- 
fording all the qualities required for our finest streets. In order to ascertain 
the best position ot the fibre, for securing all the advantages which wood 
can afford, a minnte table is given of the results of experiments, during a 
period of cighteen months, upon blocks with the fibre placed vertically and 
horizontally, and leaning at the intermediate angles; from this it appears 
that vertical blacks sustain less abrasion and less injury than those in any 
other position. A sound concrete substratum, is held to be an essential 
feature, in the successful application of wood for paving; and if blocks ina 
vertical position, be laid down in a dry state, with close joints, the surface 
and structure can be maintained, under any change of weather, in a condi- 
tion to resist any amount of traffic and heavy loads. Itis shown that cohe- 
sion is not a fluctuating quality, for the blocks in the pavement are, in 
reality, not liable to become wet and dry with atmospheric changes. In wet 
weather they absorb as much moisture as they can contain, which increases 
their volume, and from which moisture they are never after totally free, even in 
the driest weather, as they still remain damp, and retain an excess of volume 
over the dry state in which they were originally laid down, more than suffi- 
cient for supplying perfect cohesion under any change of the atmnsphere. 
It is also shown that wood docs not produce mud and dust, and that slip- 
periness is therefore foreign to wood pavement; that its economy in main- 
tenance, power iu dranght, cleanliness and comfort, are favourable recom- 
mendations;—and that wood is an efficient material for paving, whether 
subjected to wet, dry, ar frosty weather. 

Tables are then given, showing the results of the experiments in a con- 
densed form, and from which it appears, that, the power of traction being 
in each 1001b., the weight drawn on a level macadamized road, is on an 
average 27 cwt.; on a level granite pavement, 303 cwt.; and on a level wood 
pavement 54$ cwt. 


** On the Ventilation of Lighthouse Lamps; the points necessary to be ob- 
served, and the manner in which these have been or may be attained." By 
Professor Faraday, L.L.D., Hon. Mera. Inst. C. E., &c. 


The author states that the fuel used in lighthouses for the production of 
light is almost universally oil, burnt in lamps of the Argand or Fresnel con- 
struction; and, from the nature and use of the buildings, it very often hap- 
pens that a large quantity of oil is burnt in a short time, in a small chamber 
exposed to low temperature from without, the principal walls of the chamber 
being only the glass through which the light shines; and that these cham- 
bers being in very exposed situations, it is essential that the air within shonld 
not be subject to winds or partial draughts, which might interfere with the 
steady hurning of the lamps. 

If the chamber or lantern be not perfectly ventilated, the substances pro- 
duced by combustion are diffused through the air, so that in winter, or damp 
weather, the water condenses on the cold glass windows, which, if the light 
be a fixed one, greatly impairs its brillinncy and efficiency, or, if the light be a 
revolviog one, tends to confound the bright and dark periods tagether. The 
extent to which this may go, may be conceived, when it is considered that 
some lighthouses burn as much as twenty, or more, pints of oil in onc 
winter’s night, in a space of 12 or 14 feet diameter, and from 8 to 10 feet 
high, aod that each pint of oil prodnces more than a pint of water; or, from 
this fact, that the ice on the glass within, derived from this source, has been 
found in some instances an eighth, and even a sixth, of au inch in thickness, 
and required to be scraped off with knives. 

The carbonic acid makes the air unwholesome, but it is easily removed by 
an arrangement which carries nif the water as vapour. One ponnd of oil 
in combustion produces about 1:06 ponnds of water and 2:86 pounds of car- 
bonic acid. 

The author's plan is to ventilate the lamps themselves by fit fines, and 
then the air inside the lantern will always be as pure as the external air, yet 
having closed doors and windows, a calm lantern, and a bright glass. 

Yo lighthouses there are certain conditions, to which the ventilating ar- 
rangement must itself submit, and if these are not conformed with, the plan 
would be discarded, however perfect its own particular effect might be. 
These conditions are chiefly, that it shonld not alter the burning of the oil 
or charring of the wicks—that it should not interfere with the cleaning, 
trimming, and practice of the lamps and reflecters—that it should not ob- 
struct the light from the reflectors—that it shonld not, in any sudden gust 
or tempest, cause a downward blast or impulse on the flame of the lamp— 
that, if thrown out of action suddenly, it should not alter the burning ; and, 
added to these, that it should perform its own ventilating functions perfectly. 

Lighthouses have either one large central lamp, the outer wick of which 
is sometimes 3$ inches in diametcr, or maoy single Argand burners, each 
with its owu parabolic reflector, The former is a fixed lamp; the latter are 
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frequently iu motion. The former requires the simplest ventilating system, 
and is thus described :— 

The ventilating pipe or chimney is a copper tube, 4 inches in diameter, 
not, however, in nne length, hut divided into three or four pieces: the lower 
end of each of these pieces, for about 13 inch, is opened ont into a conical 
form about 54 inches in diameter at the lowest part. When the chimney is 
put together, the npper end of the bottom piece is inserted ahnut 4 an inch 
into the cone of the next piece ahove, nnd fixed there by three ties or pins, 
So that the twa pieces are firmly held together; but there is still plenty of 
air-way, or entrance, into the chimney between them. The same arrange- 
ment holds good with each succceding piece. When the ventilating chimney 
is fixed in its place, it is adjusted, so that the lamp-chimney enters about 
half an inch inta the lower cone, and the top of the ventilating chimney 
enters into the cow! or hend of the lantern. 

With this arrangemeot it is found that the action of tlie ventilating flue, 
is to carry up every portion of the products of combustion into the cowl; 
none passes by the cone apertures, out of the flue into the air of the lantern, 
bnt a portion of the air passes from the lantern by these apertures into the 
flue, and so the lantern itself is in some degree ventilated. 

The important use of these cone apertures is, that when a sudden gust, or 
eddy of wind, strikes into the cowl of the lantern, it should not have any 
effect in disturbing or altering the flame. lt is found that the wind may 
blow suddenly in at the cowl, aud the effect never reaches the lamp. The 
upper, or the second, or the third, or even the fourth portion of the venti- 
lating flue might be entirely closed, yet without altering the flame. The 
cone junctions in no way interfere with the tnhe in carrying up all the pro- 
ducts of combustion; bnt i£ any downward current occurs, they dispose of 
the whole of it into the room, without ever affecting the lamp. The venti- 
lating flne is, in fact, a tnbe which, as regards the lamp, can carry everything 
up, but conveys nothing down. 

In lighthouses with many separate lamps and reflectors, the case is more 
difficult and the arrangement more complicated, yet the conditions before 
referred to are more imperatively called for, because any departure from 
them was found to have greater influence in producing harm. The object 
has been attained thus:—A system of gathering pipes has been applied to 
the lamps, which may be considered as having the different beginnings at 
each lamp, and heing fixed to the frame which supparts the lamps, is made 
to converge together and to the axis of the frame hy curved lines. The 
object is to hring the tnbes together hehind the reflectors, as soon as conve- 
nient, joining two or more into one, like a system of veins, so that one venti- 
lating fine may at last carry off the whole of the lamp products. It is found 
that a pipe Zths of an inch in dinmeter is large enough for one lamp ; aud 
where, by junction, two or more pipes have become one, if the ove pipe has a 
sectional area, proportionate to the number of lamps which it governs, the 
desired effect is obtained. 

Each of the pipes Zths of an inch in diameter, passes downwards through 
the aperture in the reflector over the lamp, and dips an inch into the lamp- 
glasses; it is able to gather and carry off all the products of combustion, 
though, perhaps, still 2 inches from the top of flame, and therefore not in- 
terfering in any respect with it, nor coming as a shade between it and any 
part of the reflectar: the flame and reflector are as free in their relation to 
each other as tbey were before. Neither does this tube bide from the 
observer or mariner, a part of the reflector larger than about 14 square inch 
of surface, and it allows of a compensation to two or three times the 
amount; for, when in its place, all the rest of the aperture over the lamp, 
which is left open and inefficient in the ordinary service, may be made effec- 
tual reflecting surface, simply by filling it up with a loose, fitly formed, re- 
flecting plate. 

At this termination of the ventilating flue an important adjustment is 
effected. If the tube dip abont an inch into the lamp-glass, the draught up 
it is such that not only do all the products of combustion enter the tuhe, 
but air passes down between the top edge of the lamp-glass and the tube, 
going, finally, up the latter with the smoke. In this case, however, an evil 
is produced, for the wick is cbarred too rapidly; but if the ventilatiog flue 
descends until only level with the top of the lamp-glass, the whole of the 
burnt air does not usually go up it, but some passes ont into the chamber, 
and at such times the ebarring of the wick is not hastened. Here, there- 
fore, there is an adjusting power, and it was found by the trials made, that 
when the tube dipped abant balf an inch into the tamp-glass, it left the 
burning of the lamp unaltered, and yet carried off all the products of com- 
bustion. 

The power already referred to, of dividing a chimney into scparate and in- 
dependent parts, and vet ennbling it to act perfectly as a whole, as shown in 
the single central chimney, was easily applicable in the case of sevcral lamps, 
and gave a double advantage; for it not only protected the lamps from any 
influence of down draught, but it easily admitted of the rotation of the 
system of gathering flues, fixed to the frame sustaining the lamps aad re- 
flectors in a revolving lighthouse, and of the delivery of the burnt air, &c., 
from its upper extremity into the upper immoveable portion of the flue. 
This capability in a revolving light is essential, for in all, the support of the 
frame-work is of such a nature, as to require that the upper part of the flue 
should be a fixture. 

The author explains that it is as an officer of the Trinity Mouse, and uoder 
its instructions, that he entcred into the consideration of this subject: that, 
as to the central chimney, its action has been hoth proved and approved, 
and that all the central lights arc ordered to be furnished with them; that 
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as respects the application to separate and revolving lamps, the experiment 
has been made under the direction of the Trinity lIouse, on a face of six 
lamps, being a full-sized copy of the Tynemonth revnlving light, and, so far 
to the satisfaction of the Deputy Master and Brethren, that the plan is to 
be applied immediately to two light-houses which suffer most from couden- 
sation on the glass; he believes it will he with full success. 


A Lock-METER. 


* 4 model and drawing of a Lock-meter, used in Lombardy for measuring 
Water for Irrigation," were presented by Benedetto Albano, M. Inst. C. E. 


tL 

The author stated that the necessity for regulating the supply of water for 
irrigation, had induced the adoption in Lombardy of a meter, with an aper- 
ture of given dimensions, as a standard for the emission of water to the irri- 
gating channels—this was term» the “ Bocche Magistrate.” This standard 
was called *oncia d’acgua magistrale," by which was understood, a quantity 
of water flowing through a given aperture, under an unvarying pressure, 
permitting only the passage of a certain quantity per minute. This “ oncia 
d'acqua " has now been ascertained by Krenzlin (Inspector General of Canals, 
Milao) to be equal to 2:12 cubic metres per minute, and is now the received 
authority; and the system is adopted through the Lomhardian and Venetian 
Kingdoms, and other provinces of Italy. This quantity is supposing the 
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' flow to be through an aperture 3 oncie? wide by 4 high, and with a head of 


water of 2 oncie, An oncia is equal to 1:95 inches. 

The structure consists of an aperture A, where the water is measured, 
nearly 8 inches high, 16 inches broad, and 6 inches long, leading to which 
is the chaooel C, 20 feet long, which has a flnor inclined to the supplying 
stream B, at an angle of 1 in 15; this channel is covered by a horizontal 
close boarding or ceiling D, by which the undulatory motion of the water is 
checked and any air is prevented from getting ioto the channel. while the 
height of the head is restricted to 4 inches ahove the aperture A. At the 
end is a sluice-gate H, of the same width as the aperture A, to be raised by 
a rack 1; on the gate is a block K, to prevent its being raised too high, and 
a bolt and lock secure it. The discharge channel F, is about 18 feet long, is 
inclined 1 in 108, and widens about 4 inches at each side, diverging out- 
wards nearly 6 inches in the entire length. Care must be taken that the 
water in the channel at G, is always kept below the bed of the channel F. 
The sluice-gate being opened sufficiently to fill the covered channel up to 
the ceiling, the quantity of water flowing through the aperture is accurately 
measured. Just behind the sluice there is a small opening to see when the 
water has reached the proper level. The aperture A, to this metre will allow 
a discharge of 12:72 cubic metres, or 449 cubic feet, English measurement, 
per minute; beyond these proportions the aperture is not allowed to be in- 
creased, as there would be a sensible error in the quantity on account of the 
vena contracta. 


* On the Pressure and Density of Steam, with a proposed new formula 
for the relation between then; applicable particularly to Engines working 
with high-pressure Steam expansively." By William Pole, Assoc. Tost. C. E. 


The relations between the elasticity, temperature, and density of steam 
have long been interesting and important subjects of philosophical research. 
The connexion of the two former, namely, pressure and temperature, with 
-each other, has excited the greatest attention, numerous experiments having 
been undertaken to ascertain the values of them at all points of the scale, 
and many formule proposed by English and foreign mathematicians, to ex- 
press approximately the relation between them.? 

The pressure and temperature being known, the density, or what answers 
the same purpose, the relative volume, compared with the water which has 
produced it, may he deduced by a combination of the laws of Boyle * and 
Gay Lussac; 5 and may be expressed algehraically in terms of the pressure 
and temperature combined; whence, by eliminating the latter, by means of 
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3 Upwards of twenty different formule of this nature are given in the 
Encyclopedia Britannica, Tth edition, art. “Steam,” where their respective 
rus and correspondence with the results of experiment, are amply inves- 
tigated. 

E That “if the temperature remain constant, the density varies directly 
as the pressure.” 

5 That “if the pressure remain constant, and the temperature change, the 
volume receives a certain definire amount of augmentation, for each degree 
of temperature added, or vice vers." This augmentation is equal *00208 of 
the volume at freezing point, for each degree of Fahrenheit, or *00375 for 
each degree Centigrade. 
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the hefore-mentioned formulz, expressions can be arrived at which will con- 
nect at once the volume with the pressure. 
But there are several difficulties in the way of this process, the equations 


| which may be thus obtained being tno complicated for practical use ; and 


therefore, since it is impartant in calculations connected with steam and the 
steam-enzine, to find a tolerably accurate, and at the same time, simple rule 
which shall give the pressure and volume directly in terms of each other, 
the empirical methad has been resorted to. 

The paper enumerates three formule given for this purpose by M. Navier 
aod M. de Pambour, explaining the peculiar cases to which they are appli- 
cable, and those in which they fail; and the author then proposes a fourth 
expression, which is intended to meet a ease not provided for by either of 
the others, namely, for “ condensing engines working with high-pressure 
steam expansively ;" such as the Cornish, and Woolf's double cylinder engine. 
The equation is— 


21250 
iter 
21250 
or reciprocally, V = - = + 65. 


P being the total pressure of the steam in lb. per square inch, and V its re- 
lative volume, compared with that of its constituent water. 

These formule may be adopted without considerable error, throughout the 
range generally required in such engines, viz., from about 5 Ib. to 651b. per 
square inch. 

Two tables are then giveu showing the pressures and volumes as calcu 
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lated for cvcry 51b. pressure in this scale; they show a comparison of the 
results of the four iurmulæ with caeli other, aud the respective amount of 
deviation fiow trutu in cach. 


The greatest erro: is— 


lb. 
By M. Navier’s formula 20 . 1:31 per square inch. 
M. de Pambour’s first ditto e 112 j 
» a second ditto a 2-75 ES 
The new formula ES ate 071 2 
The mean error is— 
Ib. 
By M. Navicr's formula Gc Di 9-245 per square inch. 
M. de Pambour's first ditto An 142 A 
" e second ditto - 0:35 m 
The new formula Hc ae 0:0062 A 


The tables also s!:nw :— 

Ist. That the new formula is nearer the truth than either of the others 
taken separately. in three-fourths of the scalc. 

2nd. That it is nearer than all three combine, in half the scale. 

3rd. That the greatest error of the oew formula, with regard tu the pres- 
sures, is only about half as great as that of the most correct of the other 
three. 

4th. That the mean error is only one-fortieth of either of the others, and 
only equal to about onc-tcnth of an ounce per square inch. 

5th. That the errors in the volumes are mucli less numerous and importaot 
with the new formula than with either of the others. 

It is also added that the new cxpression is simpler in algehraical form 
than the others; it is more easily calculated, the constants are casier to re- 
member, and that uo alteration of the constants in the other formulz will 
make them coincide so ncarly with the truth as the new one does. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Monday, November 4.—W. TITE, Esa. v.v., F.R.S. in the Chair. 


lle opened the proceedings of the sessiou by making some observations in 
explanation of what lie had stated at the concluding meeting of the last 
session. lle alluded to what he had said as to the effect of the growing 
tendency to introduce Gothic architecture. What he intended to atlirm was 
that it was not the duty of the architect to make a servile copy from thie 
works of the ancients, but to avail himself of them only as exeuplificatious 
of the great principles which would require adaptation for modern edifices. 
In allusion to this subiect he pointed out the advantage of studying the re- 
maius of the domestic architecture of the time of Edward lli., as useful 
studies in the preseut day. So far from disapproving of the legitimate study 
of Gothic architecture he congratulated the members on the nnmerous re- 
sturatious of ancient monuments in that style which were daily assuming all 
their ancient heauty. All he had wished to do was to caution junior mem- 
hers against the exclusive study of that style and the neglect of the classic 
monuments of Greece and Italy, which he considered to offer more suitahle 
types for domestic cdifices, and he reminded them of the excellent examples 
set them inthis respect by Inigo Jones and Wren. 

le then proceeded to give some account of his tour into Germany during 
tlie last summer, when he had an opportunity of viewing the Walhalla 
(described in our Journal for April and May last, and accompanied with a 
view of the exterior & interior). lle stated that the building was well 
studicd, its situation admirable, and the blending of architecture, sculpturc 
and painting exquisite, while tie colouring is not so elaborate or so glaring as 
to make the contrast too great. In passing through the town of Ulm in 
Wirtemburgh he visited the cathedral which he described as a very fine 
building, and well deserving the inspection of architects who may be tra- 
velling in Germany; although it is a Lutheran church, there are several 
objects well deserving of notice, it has four aisles witl arches supporting a 
elerestury. The wood carving in the choir is extremely good. There is 
also a fine specimen of architecture, the tabernacle for tue host, which 
is on the north side of the choir. 1n Munich he considered colouring was 
carried too far, the effect of colouring in external decoration not heing good. 
For example the Theatre at Munich is a very flne building; it has a portico 
with a pediment, the tympanum of which is painted in fresco; at the back 
of this pediment is a second pediment alse painted, the effect of which is 
extremely harsh. He then referred to the prevailing style of architecture in 
Munich, of which he said the two principal huildiugs were in the Byzantine 
style. ‘fhe Basilica uow being erected is in that style and well adapted to 
exhibit the efect of gilding. The library is in the Florentine style, but the 
external colouring is not well introduced. Mr. Tite then observed that from 
what he saw at Munich, and from the present tendency in England colour 
and decoration would be carried too far and likely to run into excess, 
althougli good in interiors the quantity of gold requires light, and conse- 
quently is not in some cases so well suitzd for ceilings. The roof of the Dasi- 
liea is a queen-post roof and the interior is opened to the hall, the rafters are 
decorated as well as thc other timbers, but the poverty of tle materials is 
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rather unfortunate as they are not well suited fur decoration, Tile mude of 
building adopted in Munich has not the advantage we possess of the use of 
irnn. Upon this point Mr. Tite advised the young architect to obtain a 
thorough knowledge, and learn the circumstances in witich this metal might 
be advantageously introduced. In the course of the present session he pro- 
mised to say something relative to the best form of beams, aid 55 to tbe in- 
troduction of iron gencrally tor architectural purposes, 


Professor Donaldson then read a paper describing thirfeeu models of 
churches found in Henry the Sth, Chantry at Westminster Abbey, they were 
designs submitted to the Commissioners appointed in the reign of Queen Ann 
for building of forty churches in the metropolis, but only three ont of the 
thirteen models had licen erected, viz. the New Church, Strand, Greenwich 
Church, and St. James’ Westminster; the others were designs ot a high class, 
and he considered it a great loss to the architectural cuuracter of the 1aetro- 
polis that they were never carried into effect. The models are weH excented 
and in good preservation, and it isto be regretted that they ar- uct opened 
to pubiic inspection. 

Professor Donaldson also made some observations on the application of 
fresco by the old Italian masters to the exterior of buildings for decoration, 
and exhibited an original drawing by Poltidori in illustration. lle ther 
read a letter from Mr. Crace, of Wigmore Street, giving sowe uccount 
of the frescos which had fallen uuder his notice during a recent tour in Ger- 
many and the north of Italy. Mr. Crace observes “that in ltaly, Switzerland, 
and the south of Germany, tlie paintings in fresco are so general, that there 
is scarcely a town in which, both iu the exterior and in the iuterior of the 
houses, some are not to be met with. In Italy this kind of decoratioa is the 
most frequent ; fere, in many cases, the architectural effects seem to have 
been arranged, with the view of heing afterwards aided by painting; the 
enrichments of the moullings and the ornaments being given in chiaro 
Oscuro. [n other cases, again, the whole surface of the wall is covered with 
historical or allegorical and ornamental painting. My principal object in 
travelling was, firstly, to learn the processes employed ir fresco and eucuustic 
painting ; secondly, to form an opinion as to the effects produced; and 
thirdly, to judge how far those effects would surpass painting in oil, in ap- 
pearance and durability. For the two first reasous it was, therefore, the 
modern specimens of the art, to which my attention was principally directed. 
At the Royal Palace at Venice, 1 noticed decorations lately executed in fresco; 
but it was at Munich that I saw the art most exteosively employed. In this 
city it is to be met with in every modern public building. qm the church of 
St. Louis is the graud picture of the Last Judgment hy Cornelius, and other 
frescos of considerable merit hy his pupils. Io the All Saints' Chapel (Aller 
Heilige Capelle) are seme beautiful paintings by Tess and his pupils, on a 
gold ground. At the basilica of St. Bonifacius, so spleadidly decorated, Hess 
and others are employed at this time on a series of grand paintings; at the 
Glyptothek are the frescos of Coruelius; at the Pynacothek, those by Zim- 
merman and others; and at the two Royal Palaces, each room is adorned by 
snme artist of excellence, either in fresco or encaustic. In additina to these 
interiors there are examples of exterior decorations at the Hof üarden, the 
facade of the Post Office, and the Theatre. The process of painting in 
fresco, thongh attended with certain ditliculties, is easily learnt with ordinary 
perseverance. The effects produced surpass painting in oil, in soiidity and 
clearness; but owing to the limitation of colours einployed, tliere always 
appeared to me a certain yellow brown dry etfect, and a want of the richness 
of paintings in oil. ln the grand fresco by Cornelius of the Last Judgment, 
| think this must he felt by all; and in the beautiful composition by Veith at 
Frankfort, this defect is still more apparent. 

“The mapnal operation 1 found, to my surprise, to be by no means rapid, 
even by the practised hands. One of the most distinguished artists 1 noticed 
painting a hroad fold iu the drapery of a monk, he used a small brnsh, and 
gained his cifects by repeated touches. ‘The ground of lime aad sand re- 
quires to be touched with delicacy. ‘The pictures in execution at the Basilica, 
take, 1 was informed by one of the artists, nearly a twelve month to execute. 
The cartoons and ponnces are prepared in the winter months, and tlie paint- 
ing is done during the summer. ln ornament too, l observed that the work 
was nut quicker than in oil, and mmeh slower thau in distemper to which 
it is superior as hearing washing, but inferior in the brilliancy of colouring. 
As to the durability of fresco in the older examples that 1 noticed in Italy, 
though the paintings had preserved to a considerable extent their original 
colouring, vet the effect was in almost all cases impaired by the decay of the 
plaster ground, the surface of which had crunibled through thc action of the 
atmosphere. At Venice where warks on a grand scale have been executed 
in both fresco, and oil, ] was curious to compare the relative defects and 
advantages of each, and fouod, that though thc paintiugs in oil of some 
masters had much darkened, yet that with others, particularly Paul Veronese, 
the effects were still clean and fresh, and, upon the whole, being in hetter 
preservation, surpassed the actual appcarance of most of the freseos. In the 
grand works lately executed at Munich they have been too recently done 
to allow of an opinion being formed, yct, in the cxterior specimens at the 
post ofice, and the llof Garden, signs of decay are very evident. Upon the 
whole, refiecting upon ali ] saw, considering the difficulties of exccution, tle 
liability of decay in the ground, and the impossibility of reparation if injured, 
l could not perceive any great advantages over oil; in this conntry must he 
furtber added the additional likelihood of decay, from ovr damp climate, and 
discolouration through smoke and fog; on the one side it has great advan- 
tages ia being scen to perfection in all lights, and therefore particularly ad- 
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vantageous for paintings of arcbitectural effects in its clearaess, and the 
soundness of its colour; on the other side, the disadvantages I have enume- 
rated above.” 


After the reading of Mr. Crace’s paper some observations were made by 
the Vice President and other members on the effect of fresca. An anecdote 
was related respecting Cornelius that when the King of Bavaria was viewing 
his famous fresco of the Last Judgment, he observed to Cornelins that it 
apneared as if it werc three centuries old, Cornelius replied, * That is just 
what | wanted." lt was also observed that it was surprising what a golden 
effect was praduced by simple colours, although done in dry and unshining 
materials. lu Munich the bricks are well burnt notwithstanding they are ab- 
sorbent, the lime is very good and a large quantity of it is nsed in proportion 
to sand. The bricks are laid with open joints, the plastering is first laid on 
with a hand float, afterwards the fine coat to take the fresco is laid on by 
the plasterer, who comes the first thing in the morning and puts on just 
sufficient jor the artist to work upon during the same day, and which this 
latter must tinish before it is dry. The difficulty in England will be to get 
rid of the efflorescence of saltpetre, wbich can be removed by repeated 
washing. The frescos by Aglio in Moorfields chapel appears to have failed 
ou this account, 


Mr. Arthur Jobnson was presented with a prize consisting of the first 
volume of the Transactious of the Institute for the best sketches sent in by 
the pupils during the last session. 


November 29, 1843.—W. Titr, Esa. v.r, in the Chair. 


A higbly interesting and practical paper ou Timber and Deals was read’ 
which is given in full in another part of the Jazrnat. 


Olservations.—After the paper was read Mr. Tite observed that it was ex- 
actly applicable to tbe practical architect, it is quite useless lor arcbitects to 
introduce into their specifications the quality of materials to be used without 
they are able to ascertain that the contractor bas complied with the stipula- 
tions of the contract. He adverted to the proper use of deals; nothing was 
so injurious or vexatious as the introduction of nuseasone deals, although 
they appear to be quite dry; this can only be avoided by a practical know- 
ledge of the quality of timber anıl deals on the part of the architect. Re- 
specting timber the trifling difference in the price of Baltic and pine timber 
was now so trifling that it was not worth while to introduce the latter, there 
is something in it which renders it liahle to the dry rot. 

Iu London tnere is scarcely any other deals introduced but what were 
named in tle paper just read, but in other parts of England, and abroad, 
there were other materials used; at Liverpool the floor of the Custom House 
consists of narrow boards cut out of Riga timber which was stacked with 
great care for some years; it was laid in widths of five inches with sawn 
edges quite close, and afterwards plancd. [n France they knew of no deals, 
they used boards cut out of the hest Memel timber iu every variety of joiners’ 
work. In Scotland yellow pine was uscd to a great extent in joiners’ work 
without being paiuted, it is very durable if not covered up. At one of the 
meetings during the last session he stated that the Great Western rails were 
laid on yellow pine timbers, and that they had heen taken up in consequence 
of the failure of the Kyanizing ; he has since ascertained that that was not the 
ease, for the timbers which had been Kyamized were found to be perfectly 
sound when taken up, and that thc reason for removing them was to lay 
duwn sleepers of larger dimensions. lle observed that in Switzerland, a 
country very much exposed to a moist climate, the growth of moss, Ac., 
that the tirubers were not painted, aluhough very much exposed, notwith- 
standing that many were 150 to 200 years old it was very rare to see any 
symptom of decay. Silver pine is used; it may be seen growing in trees 
1GOft. to 170ft, and even from 200ft. to 230ft. bigh without a branch, 20in. 
girth, (? 1 girth) none of it is converted for the European market. In France 
oak is felled in the autumn, and in no otlicr time of the year, under a heavy 
penalty, but in England it is felled in the spring with the sap in it for the 
sake of the bark, consequently it is very liable to decay, and to be attacked 
with the dry rot, the sap being a pabulum for the latter; now that the price 
of bark was low, it is hardly worth the practice of felling it in the spring, 
considering the difference in the value, with that which is felled in the 
autumn, 

Mr. Tite also made some observations on the introduction of large timbers 
in the construction of warehouse floors, formerly the joists were carried on 
girders of whole timber about 14 in, square laid from wall to wall on caps oo 
top of posts, and lie has known wherea large knot happened to come near the 
bearings the timber to split up; he has seen the upper floor of warc- 
houses which were heavily laden depressed full 15 in. which so compressed 
the vertical posts, and caused them to ea? into the timber girders, tbat when 
the weight was removed the floors sprang up again and all the posts became 
quite loose, so mnch so that it was found necessary to ürive a wedge under 
each post on every floor. lle never used whole timber for girders but always 
forms them of two pieces of timber 14 in. deep by 9 in. or 10 in. reversed, and 
lays them on iron caps fitted on to the top of the pasts or iron stancheons, 
and instead of the posts above standing on the girders, a dowel, or pin, is 
inserted between the two pieces of timber forming the girder, and between 
the head of the post below aud the base of the columns above this discharging 
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the weight vertically through the posts, by which means the girders have - 


only to carry the weight of each separate floor. 


A gentleman present observed tbat there was a great variety of timber 
used on tbe continent unknown to this country, he instanced the mountains 
of Switzerland whieli might supply us with fiue timber; in one of the Can- 
tons is a timber suitable for lining walls, waiascotting, &c., it is called “stone 
pine," it is of slow growth which ensures durability, it also has a peculiar 
fragrance. In Scotland a great deal of valuable timber (larch) has been 
planted by the Duke of Athol, whieh heing free from duty might be advan- 
tageously intraduced into England, he also stated that timber might be pre- 
served from the attacks of dry rot hy washing it over, particularly the ends, 
with impure pyraligneous acid retaining the creosote. 


lt was also noticed by a member that yellow pine was used almost exclu- 
sively in Glasgow, and a considerable portion in Liverpool and Manchester, 
at the latter place, Mr. Bellbouse, an extensive builder, has given the prefer- 
ence to yellow pine for many vears!. 


Mr. Iliscock stated that two houses being built under his direction, at 
Stones’ end in tbe Borough, the proprietor did not intend to use any paint for 
the joinery, hut simply use varnish. 


ON THE MODERN PRACTICE OF COMPETITION. 


Ix our number for March, 1542, we gave a full report of Professor 
Ilosking’s Introductory Lecture, then lately delivered at King’s Col- 
lege, on the Principles and Practice of Architecture. In this lecture 
Mr. Hosking took oceasion to denounce the system of submitting 
designs in competition upon speculation, and he afterwards pnblished 
his lecture in a separate form, and then added to it as an appendix, 
“Further remarks on the modern practice of competition.” Lale in 
the last session of the Roval Institute of British Aichiteels, a special 
general meeting of the inembers was summoned to consider a reso- 
lution upon the same subject; but the attendance of members was so 
thin, that the subject was adjourned until the next session, some time 
in the present month being named for it. Although it does not 
appear in the circular with whom the proposed resolution originated, 
there seems to be no need for hesitation in attributing it to the author 
of the above-mentioned lecture and of the “Further Remarks ;” and 
as the time is now approaching for the discussion, we have thought 
that we may perform a useful service iu transferring some of Mr Hos- 
kiug's “Further Remarks ” to our pages, to prepare the members of 
the Institute at large for the consideration of the subject bv a know- 
ledge of the reasons upon which the resolution has been founded. 

The resolution is as follows: — **'That the modern practice of sub- 
milling designs iu competing speculations for premiums, or for 
employment, or in any competition for preference without specific or 
properly implied promise of certain payment to each and every com- 
petitor, operates injuriously upon architecture, aud upon the interests 
and character of the profession.” 


“It is a most offensive feature of the modern gambling and degrading sys- 
tem of competition that all Architects are supposed to pursue the game, :o 
that successful intriguers who do follow it, are supposed to be the ouly me~ 
ritorious practitioners. at the expense of those who have never fallen from 
virtue, or who, having fallen, have secn their error, and repented. This fea- 
ture of the system is not anly offensive to those who see the folly and avoid 


? Mr. John Miller, a ship-owner at Liverpool, largely engaged in the im- 
portation of timber from the calonics, stated in his evidence before the Par- 
liamentary Committee in answer to some questions put to him regarding 
North American yellow pine timber :—* I know that Mr. Bellhonse, who is 
the largest dealer in Manchester, has changed the views he formerly enter- 
tained as to the comparative merits of the two timbers, and that he now 
gives a decided preference to the timber from the Colonies. For all purposes, 
he, in building large warehouses, has latterly consumed Canadian yellow pice 
in preference to Canadian rcd, or Dantzie, or Memel, We states, 1 think, 
that he consumes about fifty cargoes a year; and even when he can get lengths 
of Canadian red timber, or Memel timber to suit the purpose, he uses in 
preference Canada yellow pine, and he states his reason that, for the last 
fifteen years he has been a close observer of the different qualities of timber, 
and the different effects praduced upon it by exposure to air and influence of 
atmosphere, and he finds that when the yellow pine of Canada is introduced 
into brick and mortar, the ends are little liable to decay, and that the ends 
either of the red pine timber from Canada, or of Memel and Dantzic timber, 
are more liable to decay. This opinion of Mr. Belthouse is the result of long 
experience, and is a change frois his former opinion. In Glasgow, where 
l know at first they used for building purposes nothing bot Baltic timber, 
year (1835) ] wrote to Glasgow to a correspondent of my cwn, a large dealer 
in timber, to give me a statement of the proportions of each sort in consump- 
tion there, auil he told me that the whole consumption in Glasgow of Baltic 
timber last year was not 200 loads." 
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it, hut it is injarions to the public. Most persons ipon whom the duty dc- 
volves of procuring designs for intended bnildings are imposed upon hy a 
notion that, in advertising for anunymous designs, they sccure the advantage 
of designs from men of character aud matured judgment; but as few such 
ever respond to the call in ordinary cascs, the great bulk of competition 
business falls into the hands of the intrigning jobbers, and the public and the 
profession are both cheated. 

* Even in the case of the honses of Parliament, which has been thought hy 
many to afford the fullest justification of the system of general or public com- 
petition, hecanse of its apparent successful result, the public possibly suffered 
irremediahle injury. The principal publie works of tie preceding twenty 
or thirty years had been committed absolutely to a few practitioners, who 
ought, therefore, to be supposed the most competent, or at least, among the 
most competent, Architects the country afforded. lt might be readily deter- 
mined that such men would not enter into the sort of competition that was 
established ; and so it happencd that they did not; and the nation lost the 
application of the knowledge, experience, and taste of those who were, or 
who onght to have heen, the best qualified, when seeking designs for one of 
the most important public worksthat a nation can have to devise. Either this 
was a great advantage lost, or the nation had becn greatly wronged for along 
series of years by the committal of its publie works to men whose loss in 
such a case was no disadvantage ? But it may be confidently assumed that, if 
the snecessfnl candidate in the competition that took place for the llouses of 
Parliament had been established iu practice and reputation at tlic time of the 
competition as he must find himself now, no design would have hcen 
forthcoming from hin. The successful competitor for the llouses of 
Parliament sent no design for the Royal Exchange, and surely the talent 
of the Architect, to whom pre-eminence had been so universally accorded in 
the case of the Palace of the Legislature onght to have heen secured in pro- 
curing achoice of designs for the Forum of Commerce, 

* It must be remembered, nevertheless, that the all-important limitation 
of cost was not imposed upon the Houses of Parliament Designs—and the 
source of much of the difficulty in ordinary cases «tid not therefore exist. 
With the Royal Exehange this difficulty presented itsclf, and, in an endeavour 
to act justly, the grossest injustice was done; the vicionsness of the system 
prevailing against an apparently sincere desire to do well, until, at length, 
the matter was derided in a contest of interest between two Architects, 
neither of whom was understood to have taken part in the public Com- 
petition, and if either had done so, his design had heen passed over in the 
original selection as of inferior merit ! = * bd 

“ The present writer has already pointed out in the foregoing Lecture the 
only efficient remedy, as he believes, for tlie abuscs of the existing system of 
coinpetition ; and it is in the hands of the profession to adopt it and leave 
the public to seek its remedy. The “ profession " cannot, of course, compel 
but by the cxample of individual members of it acting upon all, and by 
making it evident that every man must be himself the example who would 
bear an honourable standing among his fellows. F $ 

* The pnblic ought to understand, however, that what is generally requi- 
rcd in a competition cannot be fully aod honestly complied with by either 
perty. It is one thing to make a design for a building of the kind and ca- 
pacity required—it is another thing to arrange such design in detail, that the 
cost of cxecuting it may he accurately estimated—it is still another thing to 
specify particularly all the materials, and their various kinds, qualities, and 
capacities, the operations to which the materials shal] be subjected, and the 
quantity and quality of the labour or workmanship that shall be bestowed 
upon them respectively—and it is still a further operation to estimate from 
the detailed drawings and particularized specifications what the cost of the 
building must he. All these things shonld be done. nevertheless, aud by 
every competitor, when the cost is a condition; and, moreover, every design 
so elaborated shnuld be fully investigated in all its details, or the conditions 
of the competition are not fulfilled by the parties imposing them. Now, 
conscientious men, having entered upon a competition, are compelled to limit 
the extent and appearance of their design to the means set forth in the 
“ conditions,” and to satisfy their own minds that it can be carried ont as 
the parties requiring it expect, within those means. The most conscientious, 
however, cannot do all that ought to be done to make the conditions com- 
plete—cannot, because of the immense disproportion between the labour 
and expense which such fulfilment would involve, and the probability that 
the labour and expense so applicd will not be of the slightest value. But the 
practice has been, and is, and it always will he, with bodies of men, be they 
small or large, committees, or the public in general, to look at externals—at 
the mere outside; and they are influenced by the effect produced in or by the 
prettiness of the drawings or models in which the design presents itself; the 
merits or demerits of the “plan,” as architects nnderstand the term—the 
kinds and qualitics of materials and workmanship—the extent of enrichment 
in detail—and the thousand other things that go to affect the merit of a 
design and its compliance or non-compliance with the “conditions,” are 
neither attended to nor understood ; the cffect of the design as to its deco- 
rative disposition is the utmost that they perceive, and the decision takes 
place accordingly. lence it is that the conscientious man must always be 
an unsuccessful publie competitor when cost isa condition. Even in the 
notorious case of the Royal Exchange, which might appear to contradict 
this, the reputedly successful conscientions competitor was still, for any value 
attachable to success, unsnccessful. = s t 

“In truth, the public or their committees ask for foo much, having refer- 
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ence to what they really want. let the requirement be confined to a ge- 
ueral design of a building of the particular kind required—of certain capa- 
city—and adapter to a particular site—and to he huilt of certain main con- 
stituent materials.—Stipulate for a particular scale, and that the designs 
shall be presented in drawings—in outline, or tinted—and of what particular 
tint or tints alone—and, if perspective views are desired—fix the point or 
points of view. More will not then be required than most Architects would 
he willing to engage themselves upon a comparatively small fee, giving the 
public thereby the advantage of Competition, as far as it can he made of any 
use, withont iuvalving the great expense that elaborated designs must occa- 
sion. The one, two, and three hnudred pound premiums, now held out to 
gambling crowds, might then be divided into twenty, tlirty, forty, or fifty 
guinea fees, according to the circuinstances of the case, and offered to snch 
practitioners as might be known, or whose latent “ talent," committees, or 
individual members of committes, might desire to draw ont or encourage ; 
and as no man educated to a liheral profession is without some connexions 
to whom it will happen to be able to give a helping hand, by nominating 
him, or procuring bim to be nominated, upou one such Competition or other, 
all “talent” connected with knowledge and supported by character might. 
emerge from the greatest obscurity in which it is to be found so associated. 
The successful competitor under such circumstances might he trusted to 
carry out his design in detail, adapting it to all the circumstauces of the case 
much better than he could have done in a general Competition. 

“Tn an endeavour to convince Architects, as a PROressi0N. in what their 
trne interest consists, it is, perhaps, but proper to have pointed out to the 
public than the present system of Competition represses the honourable cau- 
didate for repntation and employment, by rendering it impossihle for him to 
compete on equal terms with the uncrupulous, and tbat, consequently, the 
publie are thrown into the hands of the latter; aud to have pointed out also, 
that there is a reasonable course that may he pursued by which all the ad- 
vantages of Competition are to be obtained, although Architects refuse any 
louger to lend themselves to gamhling speculations. 

The publie will, nevertheless, go on as they have gone on until Architects, 
as a PROFESSION, shall hase declined any longer to degrade and beggar them- 
selves. It is, therefore, not a question proposed to the puhlic,—and it is 
one indeed with which the public have nothing to do, beyond the interest 
which the public have in raising the character of the profession of Archi- 
tecture, bnt which they will never recognise while they think they benefit by 
its debasement, // is a matter to be determined by the Architects themselves y 
and it may, perhaps, be hoped that this exposition of the abuse the rrorns- 
srox labour nnder will induce all who are not quite besotted with the vice 
to consider the question in this, its true point of view; and, having so con- 
sidered it, there can he, it may he further hoped, no doubt that all those who 
lave any sense of HONOUR and VIRTUE, or, indeed any SELF-RESPECT, re- 
mainiug. will no longer lend themselves to the present degrading system, and 
it will soon cease to exist among us. 


October, 1842. 


REVIEWS. 


Art. “ Wixbow.” 


The part of this excellent Cyclopedia, which will be publislied on 
the same day as this number of our own Journal, is, we believe, the 
final one, and thus a very arduous undertaking will have been suc- 
cessfully accomplished, after being carried on for eleven years, not 
only with the same diligence as at first, but, if anything, with an in- 
creased degree of it. We have, indeed, seen querulous and even re- 
proachfnl observations as to the extent to which the work was being 
earried on; but we think all—even the most impatient, must now re- 
joice that it was not brought to a close within the number of volnmes 
originally contemplated, and which it has exceeded by three. Had 
there been any kind of stoppages, or want of punctuality, there would 
have been some grounds for complaint, and there might have been 
great uncertainty as to when it wonld be finished, yet it has invariably 
been brought ont regularly from its lirst commencement, which is 
much more than can be said for every other work of the kind. 
Others, too, there are, which have been hurried on towards their close 
that they may be said to have been tinished without being completed, 
the articles in the later letters of the alphabet bearing no sort of pro- 
portion to those in the earlier ones; and such has been the case in re- 
gard to two architectural dictionaries. . -— 

Fortunately it is quite the reverse with this Cyclopiedia, since the 
iwo last volumes contain several articles which, interesting as they 
are in themselves, might have been omitted, as the omission could 
have been neither detected nor complained of. Among them are 
several additions to architectural biography, including the names of 
Foronikhim, Weinbrenner, Whcbeking, Wilkins, and IFood of Bath, 
the last of whom has found no place in any English biographical 
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work—at least none of the many we have referred to for it—although 
he has been dead these righty years; nor can it be alleged that he 
was too obscure in his profession for notice, since the man who made 
nearly an entire city his own monument, deserves to be recorded quite 
as much as the illustrious Nash—we do not mean the architect, but 
the “beau.” 

“ Walhalla” —the so-called structure near Reginsbnrg, which is 
here fully described, is also an article which it was not absolutely in- 
dispensable to give, and the same may be said of “ FVindsor Casilc,” 
yet articles of this class are a very great improvement upon what was 
done at first. We shall confine ourselves, however, for extracis, to 
the article " Window," although it is one that ought to be read 
entire. 


“lt is one very great advantage of the Gothic cr Pointed style, 
that there the windows derive strong architectural expression from 
the apertures theinselves ; which, with the mullions, transoms, and 
traccry inserted in them, mainly form the design and decoration; 
while the external mouldings and ornaments contribute to them only 
in a subordinate degree. Consequently, if others quite plain, the 
windows van never appear mere vacant spaces. Widely different is 
it in those styles where the ornamental design is confined to the mere 
exterior or framing of the aperture: therefore, however they may be 
so decorated, the openings will, if of very large dimensions, always 
have a vacant took, and the glazing of the wiudows will appear to be 
in want of adequate support. Such is the case with the windows of 
St. Paul's, where the apertures are filled iu only with very ordinary 
glazing in small panes, and consequently are so far from being pleasing, 
as to produce a sombre, dingy appearance; whereas in Gothic win- 
dows the glazing shows itself to he firmly supported by the mul!ion, 
and is never extended over such large unbroken surfaces, let the size 
of the window be what it may, as to produce zn effect of hlankness. 
It is another advantage peculiar to that style that it allows windows 
to be of any dimensions—of the smallest as well as the largest, and 
windows of very dilferent sizes and proportions to be introduced into 
the same elevation. For further remarks on this subject the reader 
may refer to what has been said on Gothic Acchitecture, p. 324, and 
Oriel; since we must here contine ourselves to windows in the Italian 
or modern style generally." 


After speaking of the various modes of treating windows according 
to the floor they occupy in a facade, the writer proceeds with remarks 
of his own, referring to various examples. 


“ [n the basement of the Strand front of Somerset House, which, 
althongii secondary to the order, is almost of equal importance and 
effect in the general compositicn, the windows are more than usually 
decorated, having Dorie pilasters, entablatures, and pediments, aud 
their sills resting upon bold cousoles or trusses. It is true they are 
set within areades, and therefore preparation is so far made for their 
dressings, which are thus fiamed in from the rusticated suiface, so 
that their riclness does not seem at variance with the latter; the 
richness itself too is of a bold charaeter. When the ground-fluor is 
not a distinet basement, its windows require to be equally dressed, or 
very nearly so, with those of the principal floor, with little other dif- 
ference as to proportion and design than what is necessary for preser- 
ving some distinction and avoiding monotonous repetition; because, 
though it is desirable tbat all the windows on a flvor should be of 
uniform design, except that a ceutre window may occasionally be 
morc decorated and rendered a more conspicuous feature than tlie 
rest, it is hardly less desirable to avoid the sameness arising from all 
the windows ol a front being too nearly alike. Where the eround- 
floor is the principal one also, as is now frequently tlie case in villa 
residenees, in which all the chief rooms are below, and perhaps only 
asingle chamber-floor over them, the lower windows are of course 
the must important in design; yet, whether the principal er secondarv, 
they ought to be in keeping with the rest of the design. This rule, 
or rather this law of esthetic composition, has been admirably well 
attended to by Mr. Barry in the Travellers’ and Reform Clubliouses, 
London, and, on tlie contrary, violated inthe exterior of Goldsmiths? 
Hall, where, although there are two ranges of windows included 
within the same order, and the upper windows are decorated in an 
unusual degree, almost to excess, those below have no dressings, not 
even any kind of rustivated borders in lieu of them, but are merely 
so many plain apertures on a surface scantily streaked with hori- 
zontal rustic jcints. According s, while the lower division of t.e 
front locks pocr, and is deficient in boldness, the upper windows secm 
overloaded with ornament. 

_ What has been said in regard to the sequence of the different 
tiers of Windows in an elevation, is to he understood only generally, 
there being mauy excepticus, und not a few anomalous cases, In the 
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façade of the Palazzo Massimi at Rome, one of Pernzzi’s best works, 
there are iwo tiers of mezzavine windows above those of the prin- 
eipal tloor; in the celebrated Palazzo Farnese, en tlie contrary, the 
second-tloor windows (which are also the uppermost) are somewhat 
loftier than the others, at least in their apertures, owing to these last 
beirg arched, and are further remarkable as having pediments, which 
are seldom used for windows higher up than the first-floor. In San- 
gello’s facade of the Palazzo Sachetti, there is a range of mezzanines 
between the windows of the first and the uppermost floor, and instead 
of being made principal in the design, the former are considerably 
less than’ those of the ground-floor, and are moreover singular as 
being JZtficurg—a term applied by some to those doors and windows 
which are narrower at top than at bottom, as in the Erechtheum. 
[Doon, p. 56.] The facade of the Palazzo Negroni, by Ammanati, is 
similar in its general character to the preceding, there being a row of 
mezzanine and square windows between the first and third floor; and 
italso resembles it in the importance given to the eround-floor win- 
dows. In regard to windows of the last-mentioned class, the Palazzo 
Bnoncompagno at Rome, a work attributed to Bramante, offers an 
unusual example, for there the lower floor and its windows are made 
the next principal features after those immediately above them: in 
both the apertures themselves are round-headed, with imposts and 
archivolts, but flanked by pilasters supporting an entablature, whereby 
the general form of the chambrank, or dressing, becomes square- 
headed: the chief difference between these two hers of windows is, 
that those above have pediments (alternately angular and segmental), 
while the others have none.” 


That the writer in the Cyclopedia has not the sume. horror of small 
“gables” over windows as Dr. Fulton has, is evident from the fol- 
lowing remarks, with which we must close our extracts, 


“ In addition to the above, there are many other parts which enter 
into the composition of window-dressings, and amoug them a prin- 
cipal one is the pediment, applied by way of linish to the whole. 
Some critics have urged objections against pediments to windows, as 
being contrary to strict propriety: hypercriticism of that kind might 
be directed against a great deal in every style, ou which its particular 
character and expression more or less depend. 1t is enough for us 
that the application of the pediment form to such purpose is so fully 
established that no idea of incongruity attends it, and that, considered 
with regard to its artistical eflect, it contributes to variety in various 
ways. At the same time we canuot admit as legitimate more than 
two distinct varieties of it, namely, the angular, and the curved or 
segmental; for as soon as we begin to disturb the outline, we violate 
the principles of the style from which such decorative feature is de- 
rived. Broken pediments, scrolled-shaped ones, Xe. are therefore to 
be put into the same category with twisted columns and other extra- 
vagances of that kind, which, so far from displaying invention, rather 
betray sterility of ideas, and the inability to attain originality other- 
wise thau by adopting what the least educated taste rejects as vicious. 
Even segmental pediments ought to b» very sparingly introduced— 
perhaps only for the sake of variety, in alternation with angular ones, 
they being in themselves rather heavy in appearance. One great 
value of the pediment as a decorative feature of windows is, that its 
sloping lines eoutrast with those of horizontal mouldings, and cecasion 
variety of ontline in the general form of windows; and that such ad- 
dition serves to distinguish and give due importauee to the windows 
of the principal floor of a building, to which, iu good composition, 
they are generally conlined. In the Palazzo Farnese both the upper 
rows of windows have pediments; the first alternately angular and 
segmental, the other only angular ones; ani there, owing to the very 
great space over the windows, the numerons pediments do not seem 
to overload the design, as woul} be the case if the upper ones were 
to come nearly immediately beneath the superior cornice. * * * 

* We now come to another mode, quite distinct from any of the 
preceding, namely, that which consists in applying a small order 
either in columns or pilasters, with a regalar entahlature, sometimes 
with the usual architrave also surrounding the aperture of the window, 
at others not. And though some object to such myerostyle composi- 
tions, us beig inconsistent with the original purpose of columns, their 
impropriety 1s at least rede?med by rielmess and beauty. At all 
events, the impropriety is not so great as that of applying small or- 
ders successively to the difizrent stories of a building, thereby ren- 
dering duuinutive, parts which, if introduced, ought to be propor- 
tioned to the entire edifice; whereas, iu the case uf columns to win- 
dows, they show themselves to be intended only as decorations, and 
though really small, yet being distinct and independent features, in- 
stead of giving an air of littleness to the entire composition, they ra- 
ther give greater diguity and. importance to the windows. As to tbe 
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actual effect produced by them, that depends upon the judgment and 
taste with which such decoration is applied. Windows of this kind 
are certainly not suited for any except astylar composition, since if 
there be also a large general order to Lhe facade, while the columns to 
the windows look rather insignificaut by comparison, there is too 
much of repetition and monotony, and the whole decoration seems to 
consist only of columns of different sizes. Still worse is the effect 
when, as is the case with the Atlas Otfice, Cheapside, London, the 
building cousists of more than one order, because then, as the win- 
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windows cause the others to look petty, and the whole to appear both 
crowded and confused—a defect most strikingly exeiplified in the 
structure alluded to, nor is it at all decreased by the windows to bath 
the upper floors being columniated. On the contrary, Barry’s two 
clubhouses in Pall-Mall are truly beautiful examples in regard to win- 
dows thus decorated; for there they are treated in a most masterly 
manner, and applied with the happiest effect, and so as to produce a 
felicitons union of sobriety and simplicity with a very high degree 
of decoration. Instead of being mere copies, those windows are 
original and admirably studied compositions, beautilnily and even ela- 
borately finished, whereas in the other instance just mentioned, and 
also in the front of the Clubhouse Chambers, Regent Street, though 
there are columns to the windows, there is u very surry entablature to 
them—neither architrave nor frieze, but meerly a plain lintel in lieu 
of them, without toouldiugs of any kind, which, besides being offen- 
sively Inmpish and heavy, look mean in what professes to be decora- 
tion of a superior kind.” 


The article ought to have been more fully illustrated with cuts, and 
no doubt would have been so, had tlie writer of it not been at all con- 
trolled in that respect. 


Glenny’s Garden Almanac for 1844. London: R. Groombridge 


The Gardener or the Amatenr will find much nseful information 
relative to the cultivation of the flower and hitchen garden in this al- 
manac. 


The AL.chanic’s Almanac and Engincer!s Year-boek for 1844. Pub- 
lished by the Stationers’ Company, contains a great variety of statis- 
cal and scientific information, collated [rom various works of the 
present vear. 


«4 Cosmorumtc View of London. Engraved by J. H. Banks. 


This is a novel, and at the same time, an interesting view of the 
great metropolis, it not only shows the line of streets, squares, &c., 
but also the elevation of the houses, bridges, and all the public build- 
ings; it isa work of great labour and deserves encouragement. 


Poiygraphia Curiosa.—Mr. Jobbins, the lithographer, is collecting 
together the various alphabets of writers of by-gone days; many of 
them are of a beantiful form and in colours; he intends to publish them 
in parts, two of which have already appeared ; it will be a work of 
considerable interest, und deserving of support, particularly by tlie 
architect. 


Davies’ Reconnoilering Telescopes are very compact, being only 34 inches 
jong, en inch diameter, and of grcat power; they are particularly convenient 
to carry in the pochet on a ramble or tour. 


ETE as 


RAILWAY CHRONICLE OF TIIE MONTH. 


Amalgamation is still the great topic of the day. We closed the last 
month by announcing the conclusioa of the arrangement between the Eastern 
Counties and Northern and Eastern railways. Since then meetings liave 
been held of the North Union and Bolton and Prestoa for a similar ohject. 
The terms are, that the North Union shall have twice as much per cent upon 
the amount of their capital as the Bolton and Preston have on theirs, until 
the dividends to the North Union reach 6 per cent, and the Bolton and 
Preston 3 per cent, then the remaining profits to he divided equally. The 
subseribed capital of the North Union is to be taken at £177,539, and of 
the Bolton and Preston £262,002, the total £730,541. The asserted inten- 
tion of amalgamation between the Grand Junction, Liverpool aud Man- 
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chester, and Manchester and Birmingham, is now formally denicd. With 
regard to the llull aud Selby, however, feelers arc being put out hy Mr. 
lIndson, and he will no doubt succeed, as lie holds out a prospect of 6 per 
cent. The Newcastle and Darlington havc, we may observe, purchased the 
Durham Junction. 

It is again stated that the Birmingham and Clo'ster have offered to sell 
the Glo'ster cud of their line to the Great Western, but nothing certain ean 
be depended on, as to the probahility of such a transaction being immedi- 
atcly entered into. 

Branch lines and uew lines form another leading topic, particnlarly as the 
last day for giving notices of applications to Parliament is just past. We will 
briefly enumerate some ot those as to which active measures are in progress. 
A brapeh from the South Eastern to Canterbury, Ramsgate and Margate, to 
be laid with a single line, cost about £300,000. This will he carried into 
effect. Another branch, the Hastings, Rye, and Tenterden Railway is started 
by an independent company, but as the parties are quarrelling among them- 
selves and are not strongly backed, nothing is likely to he done. An oppo- 
sition branch from the Brighton Railway to Tlastings has been surveyed; but 
it is a mere campaigning movement. A line to Salisbury is talked of, and a 
number of local meetings have been held, but little is known as to the pros- 
pects of the project. The Great Western district is principally interested in 
the Devon and Cornwali line, which bas been progressing favonrably, but 
the definitive arrangements have not vet been made. The Great Western 
company have given notices for a branch to Newhury, and extensions into 
the railroads of Cheltenham and Glo’ster, showing their intentian to conso- 
lidate their interest in that direction. The Molyhead linc is moving, Imt is 
in a precarions state. The Manchester and Birmingham have made tlie ar- 
rangements for the branch to Macclesfield, whether, however, they will take 
steps as to a southern extension does not yet appcar. A mineral line in 
Furness is well supported, and perhaps a continuation of the Maryport 
and Carlisle Railway to Whitehaven may be expected. A line is talked of 
to Blackburn. The £100,000 required fror the local interest for the Lan- 
caster, Kendal and Carlisle Railway, has heen subscribed, and the other 
£400,000 will consequently be supplied by the Great Southern companies, 
and the scheme be prosccuted. A branch in Scotland, from the Edinburgh 
and Glasgow Railway to Stirling, has been asked for, but its proseention is 
by no means certain. The only other proposed lines of interest in Scotland 
are the continuation of the Edinburgh, Leith, and Newhaven Railway to 
Granton Pier, and the formation of the line from Edinburgh to Newcastle, 
called the North British. The completion of these is also matter of uncer- 
tainty. A junction between the Newcastle and Darlington and Brandling 
junction will be carried out. The York and North Midland propose branches 
to Harrowgate, and to join the Whitby and Pickering. In south Yorkshire 
and Lancashire, however, the greatest vigour prevails, branches being pro- 
posed from the Manchester and Leeds, Sheffield and Manchester Railways 
to Ashton, Huddersfield, Chesterfield, and numerous other places. 

“In the eastera districts a line is proposed from Blackwall to Tilbury, beiug 
a resuscitation of the Thames Ilaven; bnt the otlier lines proposed depend 
upon the ultimate arrangements of the new Eastera Connties amalgama- 
tions. Sneh is the case with the Eastern Union, Harwich, Norwich and 
Brandon, &c. 

A very curious meeting took place at Sunderland of the Durham and Sun- 
derland company, which was for the purpose of removing a gentleman from 
the directors, whose proceedings very clusely resembled those of a man nem 
compos. The resolutions were carried unanimously. 

The Bricklayers Arms branch is going on with rapidity, and will, it is 
expected, be ready hy tbe Spring. 

The Maidstone branch is announced to be ready by September of next 
year. 

The Sonth-Eastera half-ycarly mceting took place on the 15th. All the 
works were declared to be getting on well, and all contractors accounts 
settled up, a fact which does great credit to Mr. William Cubitt. The traffic 
had got on well, but it was considered premature to declare a dividend. The 
Brighton accounts are still unsettled, they were said nat to be satisfactory, 
and the Directors of the Sonth-Eastern Railway showed no disposition to 
scttle without some beueticial arrangement being made for their company. 


TIIE AMSTERDAM AND ARNHEIM RAILWAY. 
Rnvw SPOORWEG. 


The Journal des Chemin de Fer contains an account of this line, of which 
we have availed ourselves to give the following particulars. This railway 
proeceds from Amsterdam to Arnheim by Utrecht, and is in comu:unieation 
with the Amsterdam and Rotterdam Railway. lt is intended to he put in 
connexion with the Prussian Railway. It is in an advanced state, an experi- 
mental trip has been made on 8. miles of it, and it is intended to open ior 
traffic towards the end of the year, a section 225 miles long hetween Amnster- 
dam and Utrecht. [n the course of next year it is expected that the whole 
of the line to Arnheim will be completed, being a distance of 56 miles. The 
line is laid out with very good gradients, withnat any vinlent curves. The 
maximam inelination is I in 300. The distance between Amsterdam aud 
Utrecht is laid out in three lives only, united by curves of about 270 yards 
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radius, and some minor curves on approaching the Utrecht station. The soil 
through which the line passes is generally a thin stratum of monld of about 
a foot thick, under which is a kind of light turf. Sand for forming the em- 
bankments had to be got from a distance of some leagues from the dunes or 
sand-hills. The embankments vary from a yard to 4 yards in height, and 
are carried down to the natural soil af the polders or marshes. In the parts 
which are least solid, being a distance of 6 miles, the embankment, entirely 
of sand, rests op a hed of fascines 11 yards wide, aod about 2 feet thick Not- 
withstaoding this precaution many slips took plaee. This want of consistency 
or firmness, of the ground is indeed one principal reason why the original 
engiueer Mynhbeer D. H. Goudridan, adopted a gauge of 2 metres (6ft. iin.) 
with rails of 25 to 30 kilogrammes per metre rua (about 60 lbs. per yard), 
supported on a continuous framing of Baltic pine, of which the longitudinals 
are from 7 to 12 inches square, and the cross-sleepers placed a yard apart 
are from 6 in. to 12 in. sqnare, with a length of 3 metres (about 3 yards). 
For the same reason this system has also been adopted on the Amsterdam and 
Rotterdam railway, However extensive this framing may be, it was neces- 
sary to use it to obtain a firm way for heavy trains. The country being a 
level there are no sensible slopes, but as the canals (large and small) fre- 
quently intersect, the engioeers have been obliged to form a number of bridges 
and aqueducts, among which are tbree large swivel bridges of cast iron made 
at the Hagne and two draw.bridges. The others are fixed wooden bridges, 
with abutments in masonry (? brick). All these works of art, as well as the 
Amsterdam stations, are bnilt on piles. From Utrecht to Arnheim the road 
goes through arongher country, and passes several heaths, requiring cuttings, of 
whicb five or six have a depth of from 30 to 65 ft., sometimes extending 
over a length of 300 yards. The total quantity of cutting is about 3,000,000 
cubic yards, which has to be carried a mean distance of about two miles.. 
In general the cuttings are in mere sand mixed with loose pebhles. The 
inclination of the slopes, 36 to 50 feet high, is 45 degrees, and they are co- 
vered with heath sod (? grass sod). After standing two years it has been 
found that the rains have not at all affected the embankments. Between 
Utrecht and Arnheim the road is laid out with mnch the same kinds of curves 
and straight lengths as in the previous part, and among the works are a large 
cast iron swivel bridge, broad enough to carry two lines of rails, some smaller 
bridges in east iron, and a number of occupation bridges, viaducts and 
culverts. 

The act for this company was granted in 1838, and the capital was raised 
under the personal guarrantee of 44 per cent. by the ex King Wm. Ist., he di- 
viding with the shareholders the surplus profits. The direction of the works was 
entrusted to the gnvernment engineers, who, on account of the state of the 
law, had great difficulty in getting possession of the land, and settling with 
the landowners. Their difficulties were such that towards the end of 1812, 
they were still at law with a great nnmber of them, and unable to prosecute 
the works with efficiency. Indeed, it was not till last Spring that all the 
landowners were paeified—then the works were proceeded with at a rate 
almost unprecedented in foreign engineering euterprises, under the guidance 
of the present engineer, M. Vanderkun. The estimate for the whole line, 
60 miles long, £810,240, and it is not expected that the excess expenditure 
will be more than 3 or 4 thousand. The line is, for the most part, laid out 
for a sigle way—a donble way being laid only on 6 miles between Amster- 
dam and Utrecht, and 6 miles between Utrecht aud Arnheim.  Sidiogs are, 
of course, provided at the several stations. All the bridges, and other works 
of art, are laid ont for a double line, which will be laid down throughont 
where the extent of the traffic may require it. 

The working plan consists, at present, of 6 locomotives, made by Sharp 
and Roberts, of Manchester, aud 4 made at Amsterdam. They are all six- 
wheelers, with driving wheels of 6 ft. 6 in. Six locomotives on Robert Ste- 
phenson’s new patent have also heen ordered of Messrs. Van Vlissengen and 
Co., of Amsterdam. The number of passenger carriages and goods trains is 
now seventy, and will be next year one hnndred and forty; they have been 
manufactured in the neighbourhood of }trecht, and are all six wheels with 
flanges. All the enginecrs are Dutchmen. 


NEW INVENTIONS AND IMPROVEMENTS. 


NAPIER'S PATENT COPPER CLOTH. 


A new material under the above name lias lately becn brought under our 
notice, which, as it promiscs to be, ere long, in very general and extensive 
use, we propose giving some account of it to our readers. It consists of stout 
linen cloth, on oue side of which has heen deposited, by electricity, a thin 
covering of copper, fibres from which, interlacing with those of the cloth, 
bind the whole firmly into one mass. The minute quantity of metal requi- 
site to form a perfectly covered water-tight texture may be judged from this 
fact, that a square yard when perfect, weighs ouly 18 onnces; the cloth itself 
weighs 6 ounces, consequently 12 ounces of copper is sufficient to coat tho- 
roughly a square vard of cloth; whilst the thinnest rolled copper at preseut 
in use weighs abont 411b. per square yard. The thickness of the metal, 
Lowever, may be varied at pleasure, according to the purpose for which it is 
required. This prnduction is the result of another beautiful application of 
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electro-metallurgy—an art which, no sooner had it issued from the hands of 
tbe man of science as a mere experiment, than it stepped with giant strides 
into onr arts and manufactures, and is now extending and ramifying itself in 
all directions, at one time gilding a pin, at another coppering a ship's bottom, 
or multiplying indefinately the delicate lines of the engraver. 

The mode of manufactnriug the copper cloth is as follows: on to a sheet 
of copper paste, very eveuly, with as little paste as possible, stout linen cloth; 
and when thoronghly dry, attach it to the negative pole of a galvanic battery, 
and immerse it in a solution of sulphate of copper counecting a piece of 
Copper to the positive pole to be dissolved. Decomposition takes place, 
copper is thrown down on the cloth, and, endeavonring to reach the copper 
plate, insinuates itself into all the pores of the cloth, forming one perfect 
whole. The time requisite will vary according to the thickness required, 
but in general five or six hours is quite sufficient to give a good coating. But 
a battery is hy no means esseutial, as, by the following means, it may he dis- 
pensed with. Attach the copper, with the cloth pasted on it, tn a sheet of 
amalgamated zinc, round which has been wrapped a stout piece of brown 
paper, with the ends sealed down, so as to form a kind of hag: iww:erse the 
whole into the solntion, aud a deposit immediately takes place, zinc being 
dissolved, aud a neaily equal weight of copper deposited. This is a very 
cheap aud simple method, aud is well worthy the attention of the electro- 
typist. The sulphate of zinc formed remains within the paper bag, aud very 
little of the copper solution finds its way into it. If the enpper does not 
spread fast enough on the cloth, it may be rendered a hetter conductor of 
electricity by rubbing it over with a little hlacklead, or what is better, a new 
conducting material, produced by heating pieces of zinc and iron together, to 
a heat a little below that at which the zine sublimes; a crystalline compound 
is formed, which cau be reduced to a very fine powder, and niay he used 
either alone or with hlacklead ; when alone, it shonld be used with something 
adhesive; glycerine has been found to answer perfectly. 

The process is not confined to covering the surface all over, as, by cutting 
the underneath copper into various shapes, devices of any kind may be struck 
into the cloth, which, being afterwards silvered or gilt, produces a very beau- 
tiful effect. 

The numerous applications of this usefnl material will suggest themselves 
to the reader, not only for out-daor works, such as for covering roofs, veran- 
dahs, &c., on account of its lightness and water-tightness, but also for or- 
namental purposes within doors; aud we feel sure that it has but to be well- 
known to be very generally adopted. 


NEW LIGIIT. 


lt is now four years since the first experiment on the subject of rendering 
continuous, and fixing at a given point, the electric fluid, and making it ap- 
plicable to the general purposes of lighting was made in Paris. but the dis- 
coverer was not able to induce any person to advance even 1,CU0f for an 
apparatus on a sufficiently large scale for a public experiment, A public ex- 
periment was made at the Place de la Concorde, in the presence of the an- 
thorities, and from four to five thousand of the inhahitants of Paris, on the 
20th inst. On one of the bases of the statues at the Pavilion de Lille, a 
glass globe of apparently twelve or thirteen inches diamcter, with a moveable 
reflectnr, was fixed in cannexinn with a valtaic battery, and at a little hefore 
nine o'clock the electric fluid was thrown into it by a condnctur. At this 
time all the gas lights in the place, ahout 100 in number, were burning. As 
soon as the clectric light appeared, the nearest gas light had the same dull, 
thick, and heavy appearance as oil lamps have by the side of gas. Soon af- 
terwards the gas lights were extinguished, and the elcetric light «hone forth 
in all its brilliancy. Within 100 yards of the light it was easy to read the 
smallest print; it was, in fact, as light as day. The astonishment of the as- 
sembled multitude was very great, and their delight as strong as their aston- 
ishment. The estimate made by scientific persons who were present, was 
that the electric light was equal to twenty of the gas lamps, aud, conse- 
quently, that five of these lights wonld suffice to light the whole place most 
hrilliantly. As regards the expense of production, nothing positive has tran- 
pired, but it would be considerably less than that of the generation of gas, 
whilst the first ontlay for machinery and conductors wonld not amount to a 
twentieth part of that required for gas-works. There would also be another 
great advantage in the electric light. It gives out no bad smell; it emits 
none of those elements which, in the burniog of gas, are sò injurious to 
health, and explosion wonld be impossible. The only danger would be at 
the battery itself, but that would be under the control of competent persons; 
and, even in this respect, there would he no danger, even to unskilful persons, 
with an apparatus of moderate size. Internal lighting would be as practi- 
cable as external lighting, for by conductors the fluid would he conveyed to 
every part of the house. This experiment was with a voltaic battery of two 
hundred pairs, composed as follows :—1st, an anter glohe of glass; 2ndly, in 
this globe a cylinder of charcoal, open at hoth ends, and plunged in the nitric 
acid contained in the onter glohe; 3rdly, in the charcoal a porons porcelain 
vase, containing acidulated water (with sulphuric acid)—this replaces the 
cloth in the common hattery; 4thly, in the porcelain vase a cylinder of amal- 
gam of zinc plunged in acidulated water. The pile was on the Pavilion de 
Lille ; the two copper conductors from the two poles, and pointed with char- 
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coal, lead to an empty globe from which the air has been exhausted. The 
two fluids on mectiug produce a soft but most intense light. The 
experiment was considered highly successful by the authorities who were 
present, and it is to he repeated on a larger scale. Should the thing work as 
well as in a general way as it did last night, anil the cost be less than that of 
gas, which it must he, there will be a dreadful revolution in gas works. A 
company for supplying the electric light would realize a handsome profit on 
charging only a sixth of what is now paid for gas. Thestrength of the elec- 
tric light did not appear to exceed that of the hydro-oxygen; but then how 
much more simple is the apparatus; how much less costly the expense 
of production! The hydro-oxygen light requires a double and most 
expensive apparatus, and is only applicable to a few localities; the electric 
light may be applied externally aud internally in any place. 


{The above description, copied from the French Journals, has been inserted 
by many English papers, without comment, like several other paragraphs of 
new and wonderful inventions, which, if we are to believe them, are to su- 
persede the present arrangements; and yet, from that time forward, we 
oever hear anything more of them, they having been proved to he either per- 
fectly impracticable, or, as is our opinion in the present instance, far more 
expensive than that which is already in use; conclusions to which every rea- 
der could arrive at ance, if the whole of the cvidence were given instead of 
only that portion which just suits the inventor or projector to give. Al- 
though we consider that the consumption of nitric and sulphuric acids 
and zinc, in 200 cells of a battery, would cost mucb more than the gas re- 
quisite for the 20 lights which it is said to be equal to, we cannot state so for 
certain without more data. But what we find most fault with is, the stating 
that to he new, which has no novelty about it, and which every tyro in 
galvauism has himself performed. The battery is an ordinary Grove's ar- 
rangement, with charcoal substituted for the platinum, an improvement which 
was made immediately after Grove's first announcement, and of which the 
younger Silliman bas long ago published a very simple arrangement. The 
new light produced thereby between the charcoal poles, is almost as old as 
the science itself, and is described in every treatise on the subject. Besides 
which, in connexion with a cheaper battery, the whole process has been pa- 
tented in this country with much better arrangements, and has not heen 
carried out, we suspect, on account, of the increased expense over gas. 
As to the bad smell being given off, there certainly is not at the light 
itself, but at the proposed battery there are nitric acid fumes given off, which 
are not only offensive, but highly corrosive to anything it comes near, ani- 
mal, vegetable, and mineral. It would be requisite to keep it in a place 
by itselt, if used in houses, as proposed, and then comes the increased 
resistance to the current produced by length of conducting wires. Al- 
though well-disposed to encourage any plausible scheme for improving or 
cheapening public lighting, we cannot, in the present instance, sec much 
to give ns bopes of its success. At all events, we wish it to be stripped of a 
claim which it does not possess, viz., untried novelty—and to place it in 
the light of an experiment for public adoption, that which has been long 
known and conducted both in the laboratory and at the lecture table.— 
Eorron C, E. & A. Jovnxar.] 


NEW MANUFACTURE OF LIME. 


Pateuted by Messrs. Daniell and llutchinson, May t, 1813; Specification 
enrolled, November 4, 1843. 

Lime is at present usually manufactured from limestone, or chalk, or other 
substauces in which it exists in an indurated state, or state of solid combi- 
nation with other bodies. ‘The nature of Messrs. Daniell and llutchinsan's 
invention consists in their having discovered that there are large tracts of 
sand on the coasts of this kingdom, and particularly on tlie coasts of the 
county of Cornwall, whicb are at present either treated as valueless or made 
use of, like other sand, for purposes of mechanical interaiixture merely, as in 
the making of mortar, breakiug up of tenacious soils, &c.; but from which, 
nevertheless, lime of an excellent quality, applicable to building, agricultural, 
manufacturing, and other purposes, can be manufactured in large quantities. 
The patentees state that they have ascertained, “ by nuraerous end careful 
analyses of the sand referred to, that it usually contains more than 70 per 
cent. of carbonate of lime." The mode of reduction which they adopt is thus 
described :—** In the firs? place, in order to test whether the sand on which 
we propose to operate is of the proper quality, we put an ascertained quan- 
tity into a retort, and pour dilute muriatic acid npon it ; if it contain car- 
bonate of lime, a violent effervescence eusucs, and carboaic acid is rapidly 
evolved (the presence of which may be readily detected by its reddening 
litmus paper.) We then neutralize the muriatic acid by the addition of 
liquid auinionia, and precipitate the lime by adding the carbonate of ammonia 
in excess. We next weigh this precipitate, which gives us a measure of the 
average quantity of lime which may be extracted from larger quantities of the 
sand of which that experimented upon was a sample. If the weight of the 
precipitate is from six to eight tenth parts of the original weight of sand 
tested, then the sand is of a proper quality for the purpose of our manufac- 
ture; but if much under that, the product will in some places not he sufficient 
to defray the expenses of reduction. In manufacturing the lime on a large 
scale, we proceed as follows :—we make use of reverbcratory furnaces, vary- 
ing in size according to the quantities operated upon, but the bodies of which 
are generally from 20 to 30 fect in length, from 6 to 10 feet in their greatest 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


497 


width, but gradually contracted towards the end, where tliey opea into the 
chimney, and from 15 inches to 2 feet in height. The sand is laid upon the 
hed of the furnaces to the height of the bridges, which are made a little 
higher than nsual, ia order that they may protect the sand from being blown 
forward by the direct action of the enrrent of flame upon them. The high 
degree of heat to which the sand is here exposed expels the carbonic acid so 
quickly, that in abont two bours the process of conversion is generally per- 
fected The lime is then withdrawn from the furnace through doorways 
made at intervals, either in the sides, end, or bottom, for that purpose. lt 
is now in a proper state to be employed as a mannre; hut to fit it for the 
various other purposes to which it may he applied, we first pass it through 
fine sieves to separate any extraneons substances which it may contain.” 

When it is desired to convert the lime so obtained into hydrate of lime, 
the patentees add the necessary equivalent of water; if into sulphate of 
lime, or gypsum, they add the necessary equivalent of sulphurie acid ; and su 
on through all the various combinations of which lime is susceptible — 
Mech. Mag. 


MISCELLANEA. 


Nonru Suigrps.—The Old Gas Company. The North Shields Gas works 
have resolved to divide their capital stock into 1300 shares of 57. each, and 
to allot them in lots of not more than 10 shares each to gas consumers and 
reduce the rates of burners and of gas to 7s. per 1000 ft. from January lst. 
1844. The New Company “ Borough of Tynemouth Gas Co." in which 1595 
shares are taken by consumers, and 433 by non-consumers, offer to take the 
prices the old company have reduced them to in Oct. 1844. The old com- 
pany was established in 1821, and the new company assert that up to 1831 
they were receiving 123 per cent. inore than companies generally. Feeling 
runs very high, and. whether the truth of the adage of *‘ two of a trade” 
will be verified, time will show. s 


Case or Law As TOOPENING OUT New Winvow Licurs.—Atan adjourned 
quarter sessions held at Guildhall, Newcastle-on-Tvne, October 30th, to de- 
cide a dispute as to compensation to be paid to au individual by the corpora- 
tion for setting his house back ona line with the otlier bnildings. His house 
projected before the adjoining house to the extent of 53 feet. The adjoining 
house was set back by the corporation thirty years ago. The counsel for 
the defence said :—“ lf Mr. had a right to windows in the side wall, 
why had he never had them there before. The fact was, that he could not 
put out windows overlooking anotlier person's property, aud if be had made 
windows in the side wall, the corporation, or the person whose property was 
overlooked, could screen them up and obstruct the light. The plaintiff had 
no right to ask compensation for a side frontage that did not belong to him, 
and that he would not be permitted to have." The Recorder in snmming 
up said, "that there was only one point of law to which he would direct 
the attention of the jury, which was, the right to put out windows on the 
flank wall. He was of opinion the proprietor had not the right to do so 
aad, therefore, whatever benefit they might think would arise to the property 
from having this additional light must be left ont of the account in awarding 
damages." lt was a special jury case, and the offer of the corporation was 
1507. the sum claimed was 9007. and the verdict 2257. The setting back of 
the property was compulsory under the powers of a town improvement act. 


NEWCASTLE-ON-T¥YNE,—There are now three projects for a bigh Level 
Bridge at Newcastle, at least notices of iatcnded application to Parliament 
have been given, but the site as proposed by Mr. Green is that sanctioned by 
Mr. Hudson, and Mr. Geo. Stephenson, the other two are by Mr. Grainger 
and the Carlisle and Brandling Junction Railway. 


Cuatnam, Nov, 10.—The Admiralty have given directions for metal 
mills to be erected in this dock-yard, similar to those at Portsmonth, for the 
purpose of supplying the eastern yards with copper holts and sheets of copper. 
It is also rumoured that the Admiralty have it in contemplation to enlarge 
the yard, and also to make a large wet-dock for the reception of first-class 
ships. The Watt steam-frigate is fast progressing, owing to the number of 
hands on her. 


Frat Roors.—Mr. Loat of Clapham, builder, has lately obtaincd a pateut 
for what he calls an improved mode of canstructing floors ani roofs, which 
are formed by a series of hollow vessels of earthenware, that have been in 
use for many years in forming arches; but instead of laying them with a 
curve, Mr. Loat lays them flat on boards and combines them together with 
cement, and when the roof or floor is completed and the cement set, the 
boards are removed; the upper smface is covered with flat tiles or slates 
bedded in cement. The under suriace, he states, can be lutlied with iron 
laths or hoops, and plastered over with lime and hair; why not dispense 
with tbe laths, would there not be sufficient kcy for the plastering without ? 


Parrr Croru.—Mr. Chapman of Arundel-street, Strand, lately obtained a 
patent for covering one or both sides of any fabric, such as canvas, muslin, 
calico, or linen, with paper suitable for writing, printing, or drawing; it is 
made hy pressing the pulp on the fabric with a so;ution of gum. glue, or 
other adhesive material, and passing it between rollers, by which means the 
cloth and paper are firmly united. 
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Tur Inox STEAMER Nrwnop.—This iron steamer, built by Messrs. 
Thomas Vernonu and Co., for the Liverpool and Cork station, took her trial 
trip on Thursday the 23d ult., proceeding several miles out to sea, and per- 
forming in the most admirable manner. There was nonc of the usual vi- 
bration perceptible from her engines, which were manufactured by Messrs. 
Bury, Curtis, and Kennedy, and it is remarkable that although they occupy 
so much less space thao the ordinary side lever engines, as to leave 10,000 
feet more capacity io the holds, they worked to a speed which has already 
stamped her as a fast-sailing vessel. It is a fact worthy of being recorded, 
that her keel was only laid on the 6th of May, and she is now ready for her 
destined voyages—a vessel of 600 tons burtheu, and 300-horse power.— 
Liverpool Mercury. 


NxraPoLiTAN STEAMER.—On Saturday the 18th ult. the war-steamer 
Roberto, built in this country for the Neapolitan Government, made her trial 
trip from Blackwall to Gravesend, which she performed admirably. The 
revolutions were 214 per minute, and her speed rather more than 12 miles 
an hour. Her tonnage is 1,056, horse power 300, length 190 feet, breadth 
34, depth of hold 19. ler reported armament is two large swivel guns, to 
carry hollow shot, and fonr 32-pounders. She is the last af the four orlered, 
and will leave shortly for Naples. She was built by Mr. Pritchard, of North- 
fleet, and her engines were inade by the pateutees, Messrs. Maudslays and 
Field. They are the double cylinder engines. The Z'aberfo hears a close 
resemblance to the five war-steamers huilt aud fitted with engines (hy the 
same parties) for the Russian Government some time since. 


Iron Kert Puates.—Mr. Boydell, of the Oak Farm Works, Staford- 
shire, kas obtained a patent for forming keel plates, by rolling instead of 
hammering, by taking two pieces of angle iron for the sides, and a flat plate 
for the bottom from 7 to 9 feet long, which arc held together hy wooden 
cramps, and then placed io a furnace and heated to a welding heat ; by this 
means the cramps are consumed, and the edges of the metal are melted just 
sufficiently to unite the three pieces; they are then taken from the furnace 
avd passed hetween rollers, of the requisite form uf the keel for securely 
welding them together. 


LIST OF NEW PATENTS. 
(From Messrs. Robertson's List.) 
GRANTED IN ENGLAND FROM OCTODER 27 TO NOVEMBER 21, 1843. 


Sir Manths allowed for Enrolment, unless otherwise expressed. 


Jonathan Bell, jun., of Abhey-street, Bethual-green-road, trimming manu- 
facturer, for " improvements in machinery for manufacturing elastic braid.” 
—Sealed October 27. 

Alonzo Grandison Hull, of Clifford-strect, Bond-street, doctor of medicine, 
for “improvements in monufacturing or improving fermented and distilled 
liquars."—Octobher 27. 

Jolm Kihhle, of Glasgow, gent., for *' improrements in apparatus for pro- 
pelling vessels." —Nov. 2. 

Matthew Leach, of Manchester, mechanic, for “improvements in rotary 
steam engines, mhich improvements are applicable to pumps for lifting ond 
forcing waler. —Nor. 2. 

Joseph Dickinson Stagg, of Middleton, in Teesdale, Durham, manager of 
smelting works, for * a new and improred plan for collecting, condensing and 
purifying the fumes of lead, copper, and other ores aud metals, alsa fhe par- 
ticles of such ores and metals arising, or produced from the roosting, smelting, 
or manufacturing thereaf, and also the moa ious smoke, gases, satt and acids, 
soluble and absorbable iu water, generated in treating and working such ores 
and metats.""—Nov. 2. 

David Evans, of Coleshill-street, Eaton-square, engineer, for “ improve- 
ments in sweeping and cleansing chimneys and fines, and in increasing. the 
draft therein, and in preventing the same from smoking.” —Nov. 2. 

Joshua Proctor Westhead, of Manchester, manufacturer, for “a new or 
improved fabrics, or new aud improved fabrics, and also certain modifications 
of machinery for making the some, which modifications of machinery are ap- 
plicable to the manufacture of woven fabrics.”"—Nov. 2. 

Frederic Isaac Welch, of Birmingham, manufacturer, for “aa improvement 
or improrements in the mannfaclure of leather." —Nov. 2. 

Robert Davison, of Brick-lane, Spitalüclds, civil engineer, and William 
Symington, of East Smithfield, civil enginecr, for “a mefhad of cleansing, 
purifying, ond sweetening casks, vals and other vessels." —Nov. 2. 

William Edward Newton, Chancery-lane, civil engineer, for “ improvements 
in furnaces ar fireplaces.” (A communication.)—Nov. 4. 

Rohert Raynsford Jackson, of Blackburn, cotton spinner, for “ improre- 
ments in the machinery or apparatus to be used in the preparation of colton 
and other fibrous substances for spinning.” —Nov. 4. 

Pierre Armand Lecomte de Foutainemoreau, of Skianers'-place, Size-lane, 
London, for “an improred crane called '* Dynamomeiric. (A communi- 
cation.)—Nov. 4. 

William Rowan, of the firm of John Rowao ani Sons, of Doagh Foundry, 
Antrim, cnginecr, for * improvements in axles.” —Nov. 7. 
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Benjamin Parsons, of York-road, Lambeth, engineer, and Edward Esdaile 
af the City Saw Mals, City-road, machine sawyer, for “ an improved machine 
T rio leaves of wood, such as those commonly. called “ scole board." — 
Nux OS 

Charles Drury Mazen, of Nottingham, merchant, for “improvements in 
machinery for kuitling stockings and other articles." (A communication.) — 
Nov. 9. 

Arthur Dunn, of Rotherhithe, soap-boiler, for “ improrements in the ma- 
nufaeture of soap." —Nov. 9. 

William Bush. of Union-street, Deptford, engineer, for “ improvements in 
rendering maguetic needles less prejudicialiy influenced by local attractions.” 
Nov. 3. 

Thomas Clarendon, of Great Bruoswick-street, Dublin, gent., for an **im- 
proved method of shoeing horses." (A communication.) — Nov. 9; two 
mooths. 

Samuel Archer, of Rochdale, flaunel manufacturer, for “improvements in 
the monufacture of flannel.””—Nov. 9. 

Walter Hancack, of Stratford, Essex, engineer, for '* improvements in the 
manufacture of caoutchouc and caoutchou in combination with other sub- 
stances, aud in machinery or apparatus for preparing caoutchouc ond other 
materials." —Nov, 9. 

George llolmes, of 3troudwater, engineer, for ** inprorements in furnaces 
or fire-places." — Nov. 9. 

Samuel lleseltine, jun., of Bromley, Middlesex, engineer. for “ improve- 
ments in engines £o be warked hy air or other gases." —Nov. 9. 

William Edward Newton, of Chaacery-lane, civil engineer, for “ improve- 
ments in machiaery for preparing and comhiag moal, hair, and ather fibrous 
substances.” (A coreraunication.)—Nov. 16. 

John Withers. uf Smethwich, Stafford, manufacturing manager, for “ an 
improvement or improvements in the manufacture of glass." —Nov. 16. 

Luke Smith, of Manchester, mechanic, for “ improrements ia, or applicable 
to, looms for weaving various kinds of fabrics," —Nov. 16. 

Edward Buxton, of Basinghall-street, merchant, for “ improvements in 
spinning wool, cotton, and other fibrous materials" (A communication.)— 
Nov. 16. 

George Scott, of New City Chambers, Bishopsgate-street, London, gentle- 
man, for ‘ improvements in the mauufacture, purification, and combustion of 
gas or gases." — Nov. 16. 

James Smyth, of Peasenhall, Suffolk, machine maker, for “improvements 
in the roustruction of drills for sowing grain, seeds, and manure."—Nov. 16. 

George (Gwynne, of Putney, gentleman, and George Fergusson Wilson, of 
Belmont, Vauahall, gentleman, for “ improremeo/s in the manufacture of 
candles, ond in apparatus for, aud processes uf treating fatty ond other sub- 
stances fur the makian of candles, and ather uses.” —Nov, 16. 

Raiosay Richard Reinagle, of 1lowland-strcet, civil engineer. for “ improre- 
ments in applying atmospheric air as a molice power.” —Nov. 16. 

Arthur Well, of Bisternc-place, l'oplar, surgeon, for '* inpronements in the 
mannfocture of iron." —Nov. 18. 

James Roose, of Birmingham, gentleman, for ‘an impxonement ar im- 
provemeuts in the mode or methad af manufocturing gun barrels and ord- 
nance.”—Nov. 15. 

William Shepherd, of Kingston-upon-lull, joiner and builder, for * an 
improved four port slide-volre, and an improred coniroller fer reversing 
steam-engines, and for working the steam expansivety in the cylinder,” — 
Nov. 18. 

Edward Elliott, of the Tower Royal, engineer, for “o means of adding 
power to the steam engine, and other machinery."—Nov. 18. 

Moses loole, of Serle-street, gentleman, for “ iaprorements in the manu- 
facture of. parts af knives ond other. cutting instruments," (A commnni- 
cation.)—Nov. 12. 

Edmund Snell, of YVridge-road, Lamheth, Surrey. medical student, for 
* improre ments in the manufacture of soap.’—Nov. 21. 

Thomas llancock, of Goswell-niews, Goswell-road, waterproof cloth manu- 
facturer, for * an improvement or improvements ia the preparation or mann- 
facture af caoutchauc, in combination with other substances, which prepare- 
tion or manufaclure is suitoble for rendering leather, cloth, and other fabrics 
waterproof, and to vorious other purposes far whieh coouichoue ts employed.” 
Nov. 21. 

John Coope lladdan, of Liverpool.street, King's-cross, engineer, for ** im- 
prorements ia the mode of manufacturing papier mache, and other articles 
made of vegetable pulp."—Nov. 21. 

William Palmer, of Sutton-street, Clerkenwell, manufacturer, for " im- 
provements in the manufacture of pills." —Nov. 21. 

Octavius Dillingham Mordaunt, of Clifford-strect, Bond-street, gentleman, 
for “ improremen*s in apparatus for obtaining the profile of various forms or 
figures." (A communication )—Nov. 21. 

Moses Poole, of Lincoln's-inn, gentleman, for “an improved machine for 
towing or propelling vessels, which cau also be used as a boat” (A commu- 
uieation.) —*ov. 21. 

Antenio Francis Jean Claudet, of High Holborn, glass merchant, for * im- 
provemcnis in the process antl means of abtoining the representation of objects 
af nature and arf.” (A cummunication.)—Nov. 21. 

Francis lligginson, of the town of Tochester, Lieutenant in the Roya 
Narvy, for improvements in fasteniaos for part of ships and other vessels) 
which improvements are also opplicoble to other building purposes.” —Nov. 21, 
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A PILE-CUTTING MACHINE USED IN BELGIUM. 
(With an Engraving, Plate XII.) 


THE method of laying foundations of piers by caissons has been so 
well and minutely described by Labelye and Milne, in their account 
of the building of Westminster and Blackfriars Bridges, and by other 
writers on the subject, that it would be useless further to advert to the 
peculiarities, advantages or disadvantages of that system, than is es- 
sentially necessary to show the utility of the pile-cutting machine, 
represented in the accompanying engraving, which is copied from 
the working drawings, through the kindness of our correspondent 
Mr. Flanagan. 

The failure of some of the piers of Westminster and other bridges 
built on the caisson principle, has brought it into disrepute with many 
English engineers, whilst in France and on the continent in general, 
the cause of these accidents having been ascertained and a remedy 
applied, caisson foundations are considered as secure and solid as the 
more expensive and troublesome system of founding by coffer-dams; 
indeed, a French engineer would consider it more difficult to construct 
such a coffer-dam as that at present round a pier of Westminster 
bridge, than to make the bridge itself on the caisson principle. The 
great desideratum in all hydraulic structures especially, is to have a 
solid and sound foundation; in England this is generally obtained in 
such rivers as the Thames, by piling the site of the piers, having 
previously surrounded it by a coffer dam, and cutting off the piles 
quite level close to the bed of the river, laying on them a platform of 
timber, and the interstices filled in with rubble stone, upon which the 
pierisraised. Now this can be effected by using the machine exhibited 
in the plate, without incurring the great expense of constructing a cof- 
fer-dam. The piles are driven au refus, or as far as possible, without 
injury to them, at a distance of about three feet apart; they are then 
cut off quite level by the pile-cutting machine, and on them the 
caisson is laid with the greatest facility. 

Every one who has seen the bridges over the Meuse, the Ourthe, 
the Vesdre, on the railway between Liége and the Prussian frontier, 
and who is acquainted with tle nature of these rivers, will acknow- 
ledge that if such structures could be raised on this principle at a very 
slight expense, when compared with those erected by coffer-dams, it 
may also with advantage be adopted in this country; and it must be 
recollected that the failures of works constructed on the caisson prin- 
ciple, have been caused either by not piling the site of the piers, as 
at Westminster Bridge, where the action of the stream washed the 
gravel from under the caisson, or by leaving the piles too long above 
the bed of the river and placing them too far apart, as at tlie bridge 
of Tours. It is curious that Labelye, in his description of Westmin- 
ster Bridge, recommends piling uuder tbe caissons where the founda- 
tioos are bad, and yet never adopted it, although he even designed a 
machine for cutting oif the piles under water; it is probable that, 
had he acted according to his recommendation, the settlements which 
have taken place in the piers would never have occurred. 

It is evident that in the system here recommended of foundations 
by caissons, it is necessary to lave a very perfect pile-cutting ma- 
chiue, particularly in deep rivers. "The accompanying drawing re- 
presents that which has been used iu the erecting of Val Beuvit 
Bridge, and has been used at the Boveni Bridge, now built across 
the Meuse at Liège; it has been found to answer its purpose very 
well, and may safely be recommended. 

Fig. 1, a transverse sectiou; Fig. 2, tlie plan; and Fig. 3, a longi- 
tudinal section; tlie same letters refer to the same parts in each 
figure, This machine consists of a horizontal moveable framing of 
timber A, supported on four wheels C, which move on two longi- 
tudinal beams D D, parallel to each other; one of these beams is 
moved as each row of piles is cut off, and is fixed by iron straps to 
moveable transverse beams E, Fig.7; from this horizontal platform 
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is suspended, by four screws F, passing through “cogged nuts” a, 
a vertical framing of iron, C; about half way down this framing at 7, 
is the pivot on which the arm H, of the saw s, moves; g, are guide 
bars to change the circular motion of the arm H, of the saw s, into a 
rectilinear motion: g',an iron stay bolt. Round the four “cogged 
nuts" a, and a cog wheel placed in the centre at C, passes an endless 
chaine; on motion being given by the winch handle 2, to the cog- 
wheel in the centre, by means of the endless chain passing round the 
* cogged nuts” a, the vertical framing is raised or lowered as it may 
be required. The small mill-headed screw n, Fig. 2, adjusts the 
tightness of the endless chain. By this ingenious method the saw is 
lowered equally to the necessary depth. As the platform is shifted, 
the bar m, is spiked to the longitudinal beams D; the screw K, turned 
by a winch handle, and passing through this bar, gives the forward 
motion to the whole machine. Fig. 4 is an enlarged view of the lho- 
rizontal iron stay of the framing G, to which is attached a guide fot 
the handle. Figs. 5 and 6 are a horizontal view and section of her 
centre cog-wheel a, with the adjusting screw a, for tightening the 
chain. Fig. 7 isa plan of the site, showing the piles and stage upon 
which the machine travels. Fig. 8 is a side view, and Fig. 9 a trans- 
verse view. The other details may be better seen on the drawings than 
explained. It may, however, be necessary to describe how the ma- 
chine is worked. Having erected a framing, such as is shown in 
Fig. 7, round the site of the pier, and placed the transverse balks L, 
the longitudinal beams D, are suspended from them by iron straps, 
and adjusted by screws, and the whole made perfectly level, then tlie 
machine is placed close to tlie first pile of the row to be cut; the bar 
m, is then spiked to the beams D, and the saw is lowered to the pro- 
per depth, as previously described, and is worked by two men, one at 
each side of the handle H; the whole machine is kept constantly ad- 
vancing, by means of the propelling screw K. It is thus seen that 
three men are required to work the machine, two at the saw and one 
at the propelling screw. 

The machine was designed by the celebrated Belgian engineer, M. 
Simons. Perhaps it may be well to state that M. De Ridder intends 
to use the caisson system of foundations fur a bridge projected to 
cross the Meuse at Antwerp, where it is fully as deep and wide as the 
Thames at London Bridge. 


ON STOVES. 


Sir—I have been pleased to observe, in your late numbers, two or 
three letters on the above subject, since Í consider it to be one of 
great importance and interest both to the profession and the public, 
and one hitherto but little understood by either. It appears to me, 
however, that there is yet scope for an unprejudiced writer to render 
asting service to the cause of practical science, by an accurate and 
lucid comparison of all the stoves which are daily competing for our 
preference in such endless and perplexing variety. For I imagine 
there are few of us who will join your three correspondents in their 
very summary condemnation of al? the new stoves of the last 10 years. 
It would be strange, indeed, if so much talent and ingennity as has 
been directed to the subject during that period had been wholly fruit- 
less and abortive, and if we really were now in a worse condition than 
before. But we cannot fall into such an error. We have too lively 
a recollection of our old “hot air stoves," with their enormous and 
expensive ‘fires, overheating the chimney and scarcely thawing the 
air at a yard's resistance, choking us with volumes of burnt air, aud 
requiring almost incessant attention, not to be abundantly thankful 
for our present efficient, economical, and controulable stoves with theta 
steady heat and automaton regularity. We can all of us now aflord 
to warm our staircases, our halls, our offices, our places of worship; 
we can be supplied with stoves for rooms of all sizes, from a vestibule 
to a Chinese museum, aud, in fact, nobody now need be cold in doorse 

But still, Sir, we want more information, we require to know the 


merits and demerits of each individual stove. It will not do to consul£ 
60 
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the inventors themselves, sanguine men—we have tried that already 
to our cost. Dr. Arnott, though not as he would have us believe, the 
first in the field, was the first to get the public ear —takiug his advice 
too readily, we had several explosions, many accidents, and much 
vexation. Next came Mr. Joyce, and set us all a-gape, but in very 
little time his stove, too, had to be set aside—Chunk, Vesta, Olm- 
steed, Solar, and a score more, have been successively tried, and in 
many instances have caused bitter disappointment. And in connexion 
with all these, have undoubtedly been many accidental fires, some of 
a very serious character. In all these cases, possibly, a little more 
perseverance or a little more information, would have taught us that 
the fault was not in the stove but in its unsuitable application. 

Will you then, Sir, endeavour to induce some clear-sighted prac- 
tical man to give us such a handbook as shall prevent the repetition 
of such mistakes, and at the same time bring into notice such stoves 
as are best suited for each situation. Not only shall we, the public, 
be benefited thereby, it would prove, I doubt not, a valuable boon to 
architects, and to the stovemakers themselves. 

Tan, Sir, 
Your obedient servant, 


. D. 


London, Dee. 1843. 


ON THE EFFLUX OF GASEOUS FLUIDS UNDER 
PRESSURE. 


By CuarLes Hoon, EsQ.,, F.R.S., F.R.A.S., &c. 


Read before the Institution of Civil Engineers. 


Tuae theoretical determination of the velocity with which gaseous 
fluids are discharged through tnbes and apertures under pressure, has 
often been snbmitted to mathematical investigation; and the subject 
being of importance in various branches of practical science, it is to 
be regretted that considerable differences exist in the results of the 
several formule which have been propounded for its elucidation. Dr. 
Papin,? in 1686, first showed that the efllux of all fluids follows a 
general law; and that the velocities are inversely as the square roots 
of the specific gravities. Dr. Gregory? has likewise given varions 
formule for calenlating the velocities of air in motion, under different 
circumstances ; and Mr. Davies Gilbert,? Mr. Sylvester,* Mr. Tred- 
gold, aud many other writers of equal authority, have also investi- 
gated the subject. 

The hydrodynamic law of spouting fluids has, by all writers, been 
applied in the calenlations for the determination of this question. 
This law, it is well known, is the same as that of the accelerating 
velocity of falling bodies; and is proportional to the square root of 
the height of the superincumbent column of homogeneous fluid. But 
although the various writers all agree in this fundamental principle, 
they differ materially in the mode of applying it, and ia the several 
corrections introduced in their theorems; and the results they have 
arrived at are of a very contradictory character. 

Dr. Gregory's formula for caleulating the velocity with which air 
of the natural density will rush into a place contaiuing rarer air, is 
based npon tlie velocity with which air flows into a vacnum. This is 
equal to the velocity a heavy body would acquire by falling freely 
from a height equal to that which a homogeneous atmosphere would 
have, whose weight is equal to 30 inches of mercury. The height of 
this homogeneons atmosphere is 27,315 feet; and the velocity which 
a body would acquire by falling from this height (and consequently 
the velocity with which air will flow into a vacuum) is y (27519 X 
64:36) = 1339 feet per second. The density of the rarefied air, 
divided by the density of the natural atmosphere, aud this number 
subtracted from unity, represents the force which produces motion; 
and the square root of this number multiplied by 1339 feet (the ve- 
locity with which air rashes into a vacuum) is the velocity with which 
the atmosphere wil! rush into any place containing rarer air.* 

The method employed by Mr. Davies Gilbert is also based upon the 
velocity with which air rushes into a vacuum, when pressed by a 
homogeneous atmosphere, equal to tlie weight of the natural atmo- 


Phil, Transactions, 1686. ? Gregory's Mechanics, Vol. 11, p. 513. 
Quarterly Journal of Science, Vol. XUI, p. 113. 

Aunals of Philosophy, Vol. XIX, p. 408. 

Tredgold ou Warming Buildings, p. 76. 
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sphere at the earth’s surface. This supposed homogeneous atmo- 
sphere is, according to Mr. Davies Gilbert’s calculation, 26058 feet; 
and the velocity with which air would rush into a vacnnm, when 
pressed by this weight, will be 4/(20058) X8 = 1295 feet per second. 
When this calculation is applied to two columns of air of nnequal 
density—as, for instance, the discharge of air through a chimney 
shaft—the height of the heated column of air divided by the height 
of this homogeneous atmosphere, aud the square root of this number, 
multiplied by the velocity with which air flows into a vacuum, and 
this product again multiplied by the square root of the number repre- 
senting the expansion of the heated air, will give the velocity in feet 
per second. The expansion of air when heated is found, (by Mr. 
Gilbert’s method) by raising the decimal 1:002083 (which represents 
a volume of air expanded by 1° of Fahrenheit) to the power whose 
index is the nnmber of degrees which the temperature of the air is 


SI 
raised; or it is equal to the fraction 5 n being the number of 
degrees of Fahrenbeit, which the temperature of the ascending 
column exceeds that of the external atmosphere.’ 

Mr. Sylvester's method of calculation proceeds upon the suppo- 
sition that the respective columns of light and heavy air represent 
two unequal weights suspended by a cord hanging over a pulley; and 
this mode of calenlation gives a result very much less than by any 
other method. 

The nnequal weight of two columns of air is fonnd by Mr. Sylvester 
nearly in the same manner as by Mr. Gilbert. The volume of air 
expanded by 1? of heat, is equal to 1-00205: and this number, when 
raised to the power whose index is the excess of temperature of the 
heated colnmn, gives the expanded volume of the air; and assuming 

1 
dose = 4; 
€ being the excess of temperature of the heated column, and d the 
difference of density between the two columns. This difference of 
density, multiplied by S times the square root of the height of the 
tube or shaft containing the heated air, gives the velocity in feet per 
second.® 

In Mr. Tredgold's theorem for calculating the efflux of air, the force 
which produces motion is assumed to be the dilference in weight of a 
coluinn of external aud one of internal air, when the bases and heights 
are the same. The differeace of temperature of tlie two columns by 
Fahrenheit’s scale, divided by the constant number 450 plus the tem- 
perature of the heated column, and this quotient, innltiplied by the 
height of the tnbe or shaft, gives the difference in weight. ‘Then by 
the common theorem for falling bodies, S times the square root of this 
number will give the velocity in feet per second; or accurately, 


ME e irr 39) h being the height of the tube, t the teme 


the atmospheric density to be unity, we have 1 — 


450 4-4 
perature of the internal, and z the temperature of the external air.? 

The method of calculation proposed by Montgolfier, appears, how- 
ever, by recent experiments, to be the most accurate, as it is also the 
most simple, of all the modes of determming this question. The diffe- 
rence in height mast be ascertained which two culumos of air would 
assume when the one is heated to the given temperature, the other 
being the temperature of the external air; and the rate of efflux is 
equal to the velocity that a heavy body wonld acquire by falling freely 
through this difference of height. 

The space which a gravitatiog body will pass throngh in one second 
we know to be 16:09 feet; bnt by the principle of accelerating forces, 
the velocity of a falling body at the end of any given time, is equal to 
twice the space through which it has passed in that time; or, the 
velocity is equal to the sqnare root of the height of the fall, multiplied 
by the square root of 64-36 feet; or, again, to the square root of the 
number obtained by multiplying 61:36 feet by the height of the fall 
in feet. 

When the cis vira is the difference in weight between two columns 
of air caused by the expansion of one of these columns by heat, the 
decimal -00208 which represents the expaosion of air by 1° of Fah- 
reaheit must be multiplied by the number of degrees the temperature 
is raised, and this product again by the height of the heated column. 
Thus, if the m of the column is 50 feet, and the increase of 
temperatnre 20°, we shall have 20 x -00208 x 50 = 2:08 ft., or 
52-05 ft. of hot air will balance 50 ft. of the cold air; and the velocity 
of efflux of the heated column when pressed by the greater weight 
MEN c o" 0c o 
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of the colder column will be equal to a/ (2:08 X 64) = 11:55 ft. per 
second. 

The efflux of air under any given pressure can also be calculated 
by the same means. For the pressure being known, it is only neces- 
sary to calculate the height of a column of air which wonld be equal 
in weight to this pressure. Thus if the pressure be equal to lin. of 
mercury, water is 527 times the weight of air, and mercury 13:5 times 
the weight of water; therefore, 827 X 19:5 = 11164 in. or 93038 ft. ; 
and according to the preceding formula a/ (930:3 X 64) — 244 ft. per 
second for the velocity of efflux under this pressure of lin. of mer- 
cury. 

fa all these cases the velocity thus ascertained is independent of 
any loss by friction. A certain deduction must be made for this loss, 
which will vary greatly according to the nature and size of the tube 
or shaft through which the air passes as well as with the velocity of 
the air. Like all other fluids the retardation of the air by friction in 
passing through straight tubes of any kind, will be directly as the 
length of the tube and the square of the velocity; and inversely as 
the diameter. This question, however, becomes very complicated 
under these circumstances, and particularly so when there are angular 
turns in the tubes through which the air passes. The present state 
of our knowledge on this subject does not allow of any very accurate 
determination of the amount which onght to be deducted for friction 
from the initial velocity obtained by calculation; and it is only by 
empirical means we can arrive at an estimate of its amount. 

We shall proceed now to ascertain how far these theoretical calcu- 
lations agree with tlie results obtained by experiments. 

In some new furnaces which Sir John Guest las lately added to his 
extensive iron works at Dowlais, some experiments have been made 
on the quantity of blast injected into the furnaces. In these experi- 
ments, the machinery employed being new and of the best cunstruc- 
tion, the loss occasioned by the escape of air throngh imperfections 
of the apparatus, was perhaps as small as possible. The engine for 
blowing the furnaces made, at the time of the experiments, 18 double 
strokes per minute. The diameter of the blowing cylinder was 100 
inches, and the effective length of the stroke 7 ft. Gin. From these 
dimensions, therefore, it appears that 14726 cubic feet of air were 
taken into the blowing cylinder per minute; and the tubes through 
which it was discharged from the receiver were six of 4in. diameter, 
and six of 1d in. diameter: the area of all these tubes was therefore 
*5747 of a square foot; and the pressure of the blast measured by a 
mercurial gauge was equal to 44 inches of mercury. Calculating by 
the formula already given, we shall have a/ (827 X 19:58 x 4:5 — 
12 x 64) = 519-2 ft., which is the velocity per second; and this 
number multiplied by 60, and then by the area of the tubes, will give 
519-2 x 60 x +5747 = 17908 cubic feet of air discharged per minute. 
From this amount some deduction must be made for friction. The 
velocity of the discharged air is 354 miles per hour; and with this 
immense velocity, and through such small pipes the friction is no 
doubt considerable. By deducting 1$ per cent from the calculated 
amount of 17903 cubic feet, we shall have 14681 cubic feet, which 
agrees within a fraction (namely 45 ft.) with the quantity obtained by 
measurement. 

In other experiments made at the same place, the followlzg were 
the results. The quantity of air which entered the blowing cylinder 
was the same as before, namely, 14726 cubic feet: the total area of 
the tubes which discharged the blast was +5502 of a square foot, and 
the pressure of the blast was equal to 4 in. of mercury. The calcu- 
lation therefore, will be a/ (827 x 13:58 X 4 -z- 12x 64) = 489-5 ft. 
per second: and therefore 489-5 x 60 x :5502 = 16159 cubic feet 
discharged per minute. The velocity of the blast in this case was 
333 miles per hour; and if we deduct for friction 9 per cent from the 
ealculated amount, the remainder is exactly the quantity of air which 
is ascertained by experiment to be discharged through the tubes. 

In a work published in 1831 by M. Dufrenoy, being a report to the 
Director-General of Mines in France, on the use of the hot blast in 
the manufacture of iron in England, the results are given of many similar 
experiments to the above; but with two exceptions the details are 
not sufficiently ample to found any calculations upon. The two ex- 
ceptions named are the furnaces at the Clyde and the Butterley irop 
works, when they were blown with cold air. Both these blowipg ma- 
chines are described as having been in use for several years; and it is 
therefore natural to suppose the various parts were more worn, and 
fitted less accurately, than in those experiments already described. 
The experiments were also made with less care. They show a dif- 
ferent result to those already detailed; as in these the calculated 
quantity of air appears to be less than the quantity which entered 
the blowing cylinders, in about the same proportion as it exceeded it 
in the former cases. This difference no doubt arises from the imper- 
fect fitting of the piston of the blowing cylinder, which by allowing 
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a portion of air to escape, would diminish the apparent pressure on 
the mercurial gauge, placed at the further extremity of the appar- 
atus, and thence the calculated rate of efflux would of course be di- 
minished. 

In the experiments at the Clyde works, the quantity of air which 
was discharged into the furnace when estimated by the quantity that 
entered the blowing cylinder, was 2827 cubic feet per minute. The 
pressure of the blast was equal to 6 in. of mercury, and the area of the 
tubes *06S1 of a cubic foot. Calculating the discharge of air under 
this pressure, it amounts to 2450 enbic feet, being 13 per cent less 
than the measured amount, supposing no loss to occur by imperfect 
fitting of the apparatus. 

At the Butterley works the quantity of air discharged into the fur- 
nace, estimated by the contents of the cylinder, was 2500 cubic feet 
per minute. The pressure of the blast was equal to 5in. of mercury, 
and the area of the tubes-0681 of a cubic foot. The quantity by 
caleulation appears to be 2235 cubic feet, being less by 103 per cent 
than that shown by experiment. ln both these last cases, however, 
there is but little doubt that the loss of air from the cylinder caused 
the pressure on the mercurial gauge to be less than it would have been 
had the apparatus been perfectly tight; and a very small diminution 
in the observed height of the mercury would account for a much 
greater difference in the velocity of efflux than is here shown. 

We are fully warranted in the conclusion, from these experiments, 
that this method of calculation is as accurate as any theoretical de- 
termination of such question can be; but from the results so obtained 
an allowance must always be made for friction, which will necessarily 
vary with the peculiar circumstances of each case. 

The following table will exhibit the results of the preceding ex- 
periments at one view:— 


Place and No. of Experiment. 
Dowlais, | Dowlais, Clyde, Butterley, 
No. 1. No. 2. No. 3. No. 4. 
— eS ii 

Pressure of blast in in. 

ches of mercury . . 45 4 6 5 
Area of tubes (square 

(Oo 5 eo oo 6 “5747 5502 | -0681 -0681 
Velocity of blast—miles 

per diour o 20354 333 408 372 
Quantity of air by expe- 

riment (cubic feet) . 14726 14726 2827 2500 
Quantity of air by całcu- 

lation (cubic feet) . 17903 16159 2450 2235 
Diference in quantity 

peniccnt | + 18 + 9 -—- 13 — 1055 


In order to show the results of the several modes of calculation 
which different mathematicians have adopted, the following table has 
been calenlated from the data given in experiment Dowlais, No. 2, of 
the preceding table, and it shows how far the several modes differ 
from each other in their results :— 


Place of experiment, Dowlais. 


Pressure of blast in inches of mercury — .. o 4 
Area of tubes in square feet nS so ho . 15502 
Quantity of air by experiment, in cubic feet . 14726 
Quantity of air discharged (by calculation). 
Montgolfier .. 5 os os ao . 16159 
Gregory 56 5c - T a9 . 15152 
Gilbert bo so 3o T 20 . 14855 
Sylvester ais a 36 56 56 aw 501) 
Tredgold 5 3G T : 56 . 15555 


Considering the amount of friction which must result from the dis- 
charge of air at the immense velocity which was obtained in this ex- 
periment, namely, 333 miles per liour, and also that some of the tubes 
were only llin. diameter, it will probably be considered that the 
highest of these calculations is nearest the truth, as it only allows of 
a deduction of 9 per cent being made for friction, to reduce the cal- 
culated amount to the quantity obtained by experiment. 1t may 
therefore be concluded that the method which gives this result, is the 
most accurate as it is also the most simple for general use. 
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THE PHILOSOPHY OF OCEANIC FOSSIL FORMATIONS. 
CHAPTER IV. 


Havine in the preceding numbers given the Philosophy of Coral 
Formations and their Architects, we now pass, by a natural transition, 
to tlie consideration of fossil bodies as generally diffused through the 
superficial strata of the earth. 

Fossir, in Natural History, according to learned commentators of 
the present day, denotes in general, every thing that is dug out of the 
earth, whether it be native thereto, as metals, stones, salts, earths, and 
other minerals, or extraneous, as the bones of animals and the like; 
this understanding of the term Fossil is, however, attended with very 
great inconvenience to the student, who thus finds the two grand 
divisions of the earth confusedly blended together, without any just 
reason being assigned for removing the barrier erected by nature; and 
again, it is highly objectionable as perpetuating error and miscon- 
ception of natural phenomena. The simple term FossiL ought to be 
exclusively confined to those bodies or fragments of bodies of animals 
and vegetables, which, from their peculiar disposition and association, 
have maintained their integrity of form and quality with very slight 
alterations, aud so much so,as to enable the naturalist to identify 
their species, and consequently tlie conditions under which they pre- 
viously existed. The coral rag, sea shells, bones and teeth of fishes, 
trees or parts of trees, herbaceous plants and fruits, the bones, tusks, 
horns and other exuviz of land animals, found in lias, chalk, oolite, 
and other formations of the northern hemisphere, so long as their 
elementary constituents remain unchanged, belong to the fossil king- 
dom; but the silicified and other mineralized bodies, which, although 
they retain their primary organie configuration, have undergone a 
complete change in their atomic structure or elementary constituents, 
ouglit to bear the designation of secondary fossils, up to that point in 
which they enter into and become absolutely one with the mineral 
kingdom; we are therefore compelled to adopt Mr. Parkinson's appel- 
lation of Primary Fossils, and Secondary Fossils, not for the reasons 
assigned by him, but in order to dencte the natural or mineraized 
state of organic bodies, By many naturalists the term zetr factions 
has been applied indiscriminately to all fossils: but, independently of 
the term petrifaction being un absurdity as applied to bodies in the 
act of silicifying or otherwise mineralizing, it conveys erroneous im- 
pressions to the mind respecting this class of phenomena; for many 
organic bodies, as, for instance, the skeletons of lizards, elephants, and 
other species, some of which are now extinct, are converted into blue 
lias, the human skeleton found at Guadaloupe is converted into car- 
bonate of limes otliers are found varivusly silicified, or as aluminaries : 
organic bodies also pass by transition into shell limestone, or iu com- 
plete decomposition, into various species of marble, or into loams, 
chalk, caleareous matter, clays and earths: again, wood is silicified as 
wood opal, bitumenized as coal, or passes by decomposition into earth. 
The stone of which Westminster Bridge is built, was quarried from 
one vast fossil formation, and carefully examined, will be found to 
consist of calcareous matter, sea worms, shell lish, and other lime- 
secreting species, slightly held together by the common cement of 
calx; from this cause it soon undergoes disintegration when exposed 
to excess of moisture; the material of London Bridge is also fossil 
formation, but its larger shells have passed into nodules of spar, and 
the siliceous crystalline base fits it well for the purposes to which it 
is applied. 

Fossils are Ancient, Modern, Recent, and Still Producing : in con- 
tradistinction to modern geology, they are natural or primary earths, 
from whence all extraneons bodies, such as sands, stones, rocks, salts, 
and other minerals, derive their existence: they are divisible into 
oceanic, or those exclusively belonging to sea waters, lacustrine or fresh 
water, and terrestrial (here used to signify creatures of the dry land); 
and inasmuch as there are living species peculiar to the earth, and 
living species peculiar to the waters, so there are also proximate prin- 
ciples and compounds produced by, and proceeding from these species, 
peculiar to each, as is palpable to all men, both from the nature of the 
respective fossil beds, and from the nature of the earths produced by 
the decomposition of these fossils: thus, lime formations, the presence 
in large masses of sodium and magnesium, of sea shells and other 
marine exuviz, denote oceanic formations; vegetable earths, vegetable 
fossil beds, and fossil bodies in whatever state of change they may 
appear, are equally true indications of terrestrial action und of terres- 
trial influences; while beds of mixed qualities denote the combinations 
of the ore with the other. These distinctions, npon which natural 
philosophy must eventually rest, have hitherto been lost sight ol, for 
although organic beings have been classified according to their re- 
spective elements, no right conception has hitherto been formed of 
the fossil or mineral kingdom, the latter proceeding from or gene- 
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rating under local influences from the former, and consequently the 
fossil kingdom, in the primary sequence of events, taking precedence 
of the mineral kingdom. 

It must be generally understood, that entire change in confign- 
ration or properties of organic bodies is far from being a necessary 
or invariable consequence of the cessation of life; for as is d 
monstrated by nature in various parts of the earth, years, ages, 
nay, revolutions of time may pass away, and still organie bodies 
remain constant to their original form and qualities; thus, much 
of the strata of Europe, formed in periods extending far beyond 
the records of man, consist wholly of peculiar families, uniting and 
united with the fragments and comminuted particles of other species 
common to the age, temperature, and elemeut in which they lived and 
propagated their kind. These extensive fossil formations bear nner- 
ting testimony to the gradual development of oceanic, lacustrine, and 
terrestrial beds, to the laws of force and combination by which they 
were produced, and to the laws of nature which govern their produc- 
tion: they alsa speak of the progressive development of life as advo- 
cated by many learned writers, of genera branching into orders, and 
of orders branching into species, us the accidents of climate, asso- 
ciation, and conformation may determine. A great portion of oceanie 
soil is of necessity hidden from our view by reason of the depth of 
the waters, or from being covered in by terrestrial matters, and another 
and still larger portion escapes the immediate cognizance of the 
senses from the changes it has nndergone in decomposition and recom- 
bination of its parts; but the vast extent of fossil beds, and their 
general] diffusion in and throughout tlie superficial strata, are the 
enduring memorials that such things were, and that to them this 
planetary body we inhabit is indebted for its present form, compo- 
sition, and character: to the relies of these once living generations 
we must, therefore, look for explanation of the causes of effects mani- 
fest in the varied phenomena of creation, destruction, and re-pro- 
duction. As in life and throughout the great chain of existence, the 
living are subservient to the living, su do we find all, the living and 
the dead, subservient to the great end of nature, tlie increase of con- 
solidated matier, and the ultimate maturity of the earth. 

The transition from life to death is natural; of the numerous com- 
pounds elaborated by living species, nothing is lost; portions thereof 
may return to the elements from whence they were abstracted, but 
the bulk of the body remains as the building material in the hands of 
nature, with which the edilice cf beauty is built; thus the matters of 
which the varivus beds of the earth is composed, whether in com- 
minuted particles or in fossil or mineral forms, boast of one common 
parentage, and become iu the end subservient to the one common 
purpose. It rs, indeed, singularly beautiful to observe the countless 
changes, and modifications of change, the capacities, powers, attri- 
butes, quantities and qualities, preceeding from the one common 
fountain, Lirs—still increasing in its quantities, aud in its varieties as 
it rolis onward in the trackless paths of eternity, increasing in its 
qualities and powers by multiplication of qualities and powers, its end 
being lost sight of in the fathomless regions of space. 

The eaith we inhabit, so far as the discoveries of man extend, con- 
sists of innumerable beds horizontally, vertically, or otherwise dis- 
posed, being sometimes of homogeneons and at other times of mixed 
qualities, and divisible into the lung, the fossil, aud the mineral king- 
doms. ln the natural changes which take place, we observe, oa the 
largest possible scale, the gradual or sudden transition of the one of 
these divisions into the other; thus the trees of a forest are swept 
away from their native resting place, the coral polypifers cease to 
perform the functions of life, and the one and the other enter into the 
fossil state, and aceording to their local disposition and arrangement, 
if favourable to such further development, into the mineral state. 
Thus the bases of many of the madrepore structures consolidate with 
the growth of the polyps into limestone rock, trees mineralize as coal, 
peats are converted into an adhesive clay, and eventually into clay 
slate, &c., there being one indivisible chain of results from the organic 
to the mineral body; the living kingdom, in the primary sequence of 
events, taking the precedence of and being the proximate cause of 
production ot the fossi] and mineral kingdoms, the latter being the 
inevitable consequence of the former, which preserves its entirety 
only so long as it is enabled to resist surrounding influences; for on 
absorption of elementary and gaseous products, on exposure to atmo- 
spheric influences, to flood, or to fire, a change inevitably takes place 
in its organic arrangement, and it then beeomes a body of other nature 
and of other name. The living system is tlie secreting power, for hy 
the functional operations of lite, the elements of air and water, and 
the compound properties of otlier bodies, are converted into earths 
and gaseous matters; which being thus generated, continue to exist 
as compound products after the cessation of life, preserving their 
primary qualities or uniting with each other in variable proportions , 
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the several combinations being governed by the laws of affinity, and 
the chemical and mechanical action of the living body. In the living 
kingdom are tlie elements of the alkaline earths, and according to 
peculiar organizations, so do these elements more or less abound ; 
thus from some plants we extract sodium, from others potassium, some 
animals are simply gelatinous, others combine gelatine and albumen, 
and others secrete lime, phosphorus, ails, acids, bitters and sweets, 
these various products being sometimes abstracted from the earth, 
and finally returned to tlie earth, or, as is generally the case, they are 
secreted within the living system, as the result of living action, pe- 
culiar food or peculiar temperature. When these organic creatures 
pass into the fossil kingdom, the peculiar acid or alkaline earth is 
produced, but not necessarily so, for the after changes of bodies are 
contingent and uncertain, always depending upon their inherent quali- 
ties, and the accidental affections ar combinations to which they may 
be exposed when they cease to be living beings; thus the tree may 
become vegetable earth, clay, clay slate, jasper, wood opal, bitumen, 
coal, jet, or other well known products, as the accidents of association 
may determine. 

These few remarks are absolutely necessary to the right under- 
standing of natural phenomena, for unless the primary nature of fossil 
and mineral matter be distinctly recognised, no real conception can be 
formed of the origin of bodies generated in the various unions of 
matter with matter. Geologists of the day admit none of the strata 
of which this earth is compused to be of organic origin, but such as 
abounds or is wholly composed of organic remains, not taking into due 
consideration the natural tendency of bodies to decompose, when 
chemically or mechanically acted upon, and to enter into new com- 
binations according to the laws of force or affinity which govern pro- 
duction; but men of even common understanding see the tree 
converted into earth, the earth into clay, the shells of animals secreting 
calx into simple carbonate of lime, and also preserving their organic 
form in chalk, pyrites, petrifactions, &c. ; many of the hills of Egypt, 
for instance, are wholly composed of inummelites, but others, formed 
by coral polyps, entirely consist of decomposed bodies of polypifers; 
the oolite formations of the British strata, exhibit various stages of 
animal decomposition, myriads of creatures differing in species and 
organic formations uniting as one definite and inseparable result. 

Many of the superficial beds o! the earth consist wholly of fossil 
organie bodies, aud in these fossil beds the mineral bodies are gradu- 
ally or suddenly generated and moulded into form, as rocks, stones, 
metalline earths and other substances. The fossil kingdom, in fact, 
embraces full one half of the superficial crust of the earth, its aggre- 
gate masses extend over the whole bed of the waters, forming in sume 
localities mountains and mountain chains, entire islands and vast 
portions of continents; on the other hand, terrestrial earth is covered 
wita forests, savannahs and meadows, insects, birds, aud beasts, all of 
which contribute to increase the soil on which they tread. The nu- 
merous islands of the Pacific and Southern oceans, still increasing in 
their numbers and magnitude, the islands of the Red Sea and portions 
of the great continents of Asia and Africa, the broad band of reefs 
encircling the newly discovered continent of Australia, and the Wes- 
tern Archipelago, are all composed of coral polypifers and other 
lime-secreting species, including the relics of myriads of creatures 
inhabitants of the waters, which in death deposit on the respective 
beds their elementary constituents, such as lime, soda, magnesia, 
animal oil, fatty matter, iron, and other compounds, the whole being 
heterogeneously disposed in this general reservoir of the living and 
the dead ; and therefore it is, that, wholly composed of organic mat- 
ter, these very extensive formatious most truly come under the term 
and appertain to the fossil kingdom; the earths which form the 
clothing and skeleton of bodies, the proximate principles generated 
by or developed within the living system or in union with each other 
after the functions of life are ceased, passiug, by a regular sequeuce 
of changes into the mineral kingdom, the nature of species and of the 
changes produced by the cessation of life determining the nature of 
the mineral bodies or beds. These oceanic farmations extend over 
the beds of all seas, distinct of themselves, or variably uniting with 
the terrestrial matters which are carried into seas by fresh water 
streams, or are formed from the abrasion of rocks and eartlis by the 
force of the winds, waves, or tidal currents. 

Again, if we look over the surface of the earth, the same pheno- 
mena may be observed in all parts of it; upon the remains of oceanic 
species, beds of oysters, coral formatious, and commingled material 
of countless tribes, the trees, shrubs, and grasses make their appear- 
ance, generating products peculiar to their natures, or becoming the 
food of an infinite variety of animals, the artificers of other forms and 
combinations of matter generated in the living system, and transferred 
unaltered or altered to the lossil ur mineral kingdom. Geolagists 
may contend that the sum of consolidated matter of this earth does 
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neither increase nor diminish, but all the phenomena of terrestrial 
and oceanic beds give a decided negative ta this assumption; fur not 
only are tropical seas rapidly filling up with the remains of oceanie 
and terrestrial bodies, but the terrestrial earth itself, in localities, is 
continually increasing from like causes, the generation of vegetable 
mould being demonstrable to all men. The fossil formations of which 
I more immediately speak, embrace not only the vast extent of coral 
farmations, but also all the great deserts and steppes of the earth, 
including all ancient, modern, and recently formed coral reefs and 
islands, the greatest portion of Africa, and large tracts in Asia, 
America, aud Australia. 

In a general view, the coral formations embrace the bodies and 
relique of myriads of creatures, whose elementary constituents, re- 
ceived during life from the medium in which they are disposed, are 
set free from each other, or enter into new combinations, or are given 
forth to the waters; changes without number taking place so soon as, 
from the decrease of the waters, the reef or island appears above the 
surface. Exposed to tropical heat, the surface soil of the newly 
ereated land, consisting of the comminuted parts of corals, fishes and 
weeds, of beds of shell fish, and of consolidated madrepore structures, 
uudergoes a rapid change into sands, siliceous pebbles, carbonates and 
sulphates of lime, and other products peculiar to the fossil soil and 
the surrounding influences acting thereon; and this excitement of 
change, of decomposition and re-combination in bodies and fossil beds, 
is not confined to the surface soil, but extends to the inner beds, vary- 
ing in direction and force; thus other phenomena are simultaneously 
or progressively produced at this local commencement of the mineral 
kingdum ; the generated acids produced by the recombination of tbe 
separated elements of bodies, evolve through the dry and porous 
strata, uniting in their passage to various alkaline earths, or uniting 
and contending with each other, are the primary agents of change 
from the fossil to the mineral state. 

That many mountains owe their origin to voleanic action, is an 
unquestionable fact, but the bulk of aggregate is produced most un- 
doubtedly by the moving force of waters, by depositions of organic 
matter chemically or mechanically precipitated, and by the gradual 
accumulation of oceanic species dispersed in groups and families in 
particular regions: there are snbmarine chains of mountains, embracing 
a geographical range of many thousand square miles, disposed beneath 
the waters of the Pacific and Southern oceans, which owe their origin 
and continuous increase to the living occupants of the waters, the deep 
laid foundations of these extensive accumulations having, most pro- 
bably, never been affected by volcanic action; and there is one great 
truth practically manifest to the accurate observer of nature, that the 
waters are continually diminishing from the face of the whole earth, 
and more particularly so beneath the tropical band, where seas are 
shallowed by the vast increase of calcareous bodies, the living and the 
dead. This affords a ready solution of the many singular phenomena 
which are otherwise inexplicable, or are only to be explained by doing 
violence to nature. 

The experiments of Sir Humphrey Davy led him to believe that 
heat was generated in the inner beds of the earth by accidental mix- 
tures uf the inflammable gases and oxygen; but, unacquainted with 
the phenomena of fossil soils he was disqualified from proving the 
soundness of his views. In these soils embracing recent formations, 
and also soils produced in earlier epochs, particularly when disposed 
in high and dry climates, in rainless regions, or within the tropical 
band, the electric fluid is generated in vast quantities in the interior 
of the earth, and, more especially, in thase beds, which, in their 
primary fossil state contain the metals in their uzcombined. state. 
The virgin soils or fossil beds abounding in ail parts of the superficial 
crust of the earth, consist of the elementary compounds of organic 
life, changed and perpetually changing in their unions and conse- 
quently in their properties, after they have entered the fussil kingdom, 
which is of necessity, before they enter the mineral kingdom: in their 
primary fossil state they do not embrace what, strictly speaking, may 
be termed mineral bodies, but they embrace the elements ol many 
mineral substances, and under favourable circumstances, do eventually 
produce them, abstracting the oxygen necessary to eflect these changes 
from the atmosphere and from the waters: for iostante, an island 
which is formed of the comminuted particles or entire skeletons of 
myriads upon myriads of the inhabitants of the deep, no sooner rises 
its head above tlie waters, tlian it becomes exposed tu new and pow- 
erful intluences: the effect depending upon the nature of those influ- 
ences is at once strikingly beautiful and important: a universal and 
intense chemical action ensues, the process of decomposition and re- 
combination embracing every fussil body, hydragen is driven off to 
form other unions, and oxygen, nitrogen or carbon supply its place, 
the marine acids now generated are set in motion, moving to aud fro, 
uniting with alkaline bodies forming a very important class of salts, 
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or having metalloidal bases forming other mineral compounds, or con- 
tending with each other, continue for a very long period in their un- 
combined state. In these vast chemical changes, in this conflict of the 
elements and elementary compounds, is it to be wondered at, that a 
great and intense heat is produced, and that this heat existing within 
bodies of a most inflammable nature, shculd very often increase to the 
heat of combustion. Once called into action, its duratiun must depend 
upon the nature of the material by which it is surrounded, combustion 
being produced, it will be carried on so long as the causes of action 
continue to exist, or beds of inflammable matter continue the supplv 
of fuel. Again, these virgin soils, besides the uncombined minerals, 
abound with vast accumulations of animal oils, already mineralized 
as bitumens, or in union with the alkaline earths entering into the 
condition of rock, stone, and other ponderable substances. This ma- 
serial, attacked by the chlorides, oxygen, &e., is likewise the subject 
of incessant change, and sulphurous acid in particular is generated in 
abundance, the vast quantities of sulphur ia the inner beds of the 
eurth being demonstrated by its evolution from all the great volcanoes, 
and its continued evolution is a very decisive proof tliat combustion 
is going on in the bituminous beds and animalized rocks, the skeletons 
or cinders of the latter being ejected as pumice and ashes. 

Removed from the immediate vicinity or far above the waters, the 
virgin soil presents to the view one vast chaotic mass of fossil bodies 
and their comminuted particles, and the progress of change from this 
chaotic state depends entirely upon the local and general affections 
which govern and direct them; thus some formations undergo an al- 
most immediate transformation, while others, protected from atmos- 
pberie and aqueous influences, remain for ages in an unchanged state. 
The organic remains of oceanic animals are at all times variably dis- 
posed in localities, and the nature and qualities of each stratum de- 
pends on the nature and qualities of the bodies of which it is com- 
posed, or by which it is surrounded. [n the British strata we see this 
truth illustrated to an amazing extent, extensive districts being co- 
vered with fossil exuviæ, variously changed, but evidently the pro- 
ducts of the same era, some of them hermetieally sealed for many 
ages past from atmospheric influences, exhibit the same state of 
nature as when deposited in this their resting. place, others exposed 
to percolating fluids have become silicified or metalline, and in this 
state, although the organie form and configuration of the body is pre- 
served, as previously observed, they most truly and strictly belong to 
the mineral kingdom; all silicates are in fact mineral bodies, and all 
petrifaetions belong to the mineral kingdom, the act of petrification 
being the aet of silicification and consequent change of the organic 
body; thus the silicified ammonite is a mineral body—in its natural 
state alooe can it be considered as a fossil. 

The organic remains of oceanic anima!s and plants are at all times 
variably disposed in localities, and the nature and qualities of strata, 
necessurily depend on the nature and qualities of the separate or 
eonjoint species of which they are composed, and the after combina- 
tions of matter with matter. The primary qualities of beds are 
rarely preserved unchanged for any very prolonged period of time; 
for exposed to atmospheric influence, or commuuicated or generated 
chemical action, tbe matters in nnion nndergo a partial or complete 
change in their disposition and qualities, and many new substances 
are produced: thus the oceanie fossils under peculiar aspects soon 
loose their identity of character and composition, particularly when 
exposed to the changing influences of climate, to percolating waters, 
the intrusion of mineral bodies, the oxygenie action of the atmos- 
phere, or to volcanic action; and when teriestrial matters blend those 
whieh are exclusively oceanic, the modifications of forms and sub- 
stances become still more numerous and diversified. Uninterrupted 
by disturbing causes, there is a general simplicity in the arrangement 
ol oceanic fussil beds within aud above the waters, by which we are 
enabled to aseend without difficulty from effects manifest to the pri- 
mary causes thereof; the coral structure, the vast bed of oysters, 
the hills composed wholly of particular species, cirrhipedes, the 
caleareous bed consisting of calcareous matter uniting witb the 
exuviz of marine bodies, the marl or chalk-like substance covering 
immense areas of the earth and abounding with fossil shells and 
fishes, all speak an intelligible language of causes long extinet or at 
present existing, and of changes common to the several peculiar for- 
mations, changes evidently brought about by causes as evidently ex- 
isting or previously in operation. 

Every coral built reef undergoes changes common to all, depending 
upon climate and association; from the living it gradually and peace- 
meal enters into the fossil state, and from thence its further transition 
is slow or rapid according to these laws: sometimes its transition into 
limestone rock keeps pace with its rapidity of growth, at other times 
the bodies and eomminuted particles of bodies undergo changes in a 
mamner independent of each other; thus, for instance, the oceanic hills 
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which form the boundaries of upper Egypt, exhibit an almost endless 
diversity in the change of their constituent parts: thus some of the fossil 
shell fish are converted into soft chalk, others present various stages of 
silicification, otherwise termed petrifaction, others decompose, and 
united together, are know as marble, porphyry, &c.; the like changes 
are observable in all newly created islands and portions of continents. 

“ In the province of South Australia," says Mr. Binney, “a vast 
fossil formation extends from about 139° 15’ of longitude, with an 
imperfectly known width towards t41°, the western boundary of the 
province; and from about 32° 40’ of latitude to at least the latitude 
of the sea mouth of the Murray. Its greatest elevation may be stated 
at 400 feet ahove the level of the sea; its upper strata are beds of 
three or four feet in thickness, composed entirelv of common oysters 
and oyster shells, not broken or exhibiting marks of attrition. Below 
there are much deeper beds of mixed coral, echini, pectens, spirals, 
and other small marine shells, generally much broken and deposited 
in sand, limestone, and sometimes splenite, alternating, witli beds of 
sand without shells. At the base of these, or beneath them, are ves- 
tages of fishes, teeth, and nantili, of four and five inches in diameter. 

The recent discoveries which have taken place ip the United 
States prove the amazing extent of fossil productions, beds of coals 
cuvering a vast extent of the superficial strata, bituminized limestones 
saturated per se with animal oil, beds of fossil organic remains still 
retaining their primary disposition of parts, and shales, marls, and 
clays evidencing by their character and composition their organie 
origin, ‘Near Newark," says Dr. Silliman, “ the whole valley is one 
vast cemetery of animal and vegetable remains. A Petroleum oil 
well has lately been discovered while boring for salt water near Buck- 
ville, Kentucky, after penetrating through solid rock upwards of 200 
feet thick, a fountain of pure oil was struck. The coal beds in Ohio 
State extend over a space of 12,000 square miles." “The rocks in 
the western States, below the coal formation, have evidently," says 
Dr. Lock, “ been deposited in the bed of a deep primitive ocean, and 
consist of alternations mostly in thin layers varying from one inch to 
twenty-fonr inches. The crystalline strata are mostly carbonate of 
lime, the sedimentary strata are mostly in the lower portions clay 
and marl, and in the upper portions clay and sandstone, in the supe- 
rior portions lime, clay, and sand form an arenaceous limestone—ali of 
them contain fossil remains. The arrangement of the rocks, beginning 
from the bottom, is, l, blue limestone; 2, clay; 3, flinty limestone; - 
4, elay marl; 5, cliff limestone ; 6, black bituminous slate; 7, Waverly 
sandstone, the whole depth 1865 feet. The blne limestone region is 
50U feet above low water mark of the Ohio: the limestone is some- 
times 500 feet in thickness. In Indiana the black bituminous slate is 
above 100 feet thick; there is also a vast bituminous coal formation, 
the whole of the beds being evidently vceanie or of oceanic and ter- 
restrial depusits, with beds of salt forming the lowest strata, rising in 
their line upwards of 3000 feet. The brine springs of New York are 
exceedingly numerous, and the gypsum deposits are exceedingly ex- 
tensive. On digging the Erie Canal, at the depth of 42 feet were 
found several bundred living shell fish, species of mussel; living toads 
have also been found in millstone grit. 

Of the fossil formations of Europe and portions of Asia, much has 
recently been written by geologists, to whieh we refer for information, 
concerning their extent, and tbe important part they perform in the 
economy of nature in forming strata and crystalline rocks—the phe- 
nomena of the deserts to whieh the following chapter will be devoted, 
are almost exelusively oceanic. 

The gradual development of life as genera, orders and species, is 
inferred by philosophers of the present day, from the known fact, 
that the lower we pursue our researches into the bowels of the earth 
the less we observe traces of organie bodies, aad the more simple are 
the orders, genera, and species, both in their qualities and properties: 
this is the truth as far as observation is concerned; but men err 
greatly when they assert tbat organic matter entirely disappears at a 
certain depth. It is true that the animal frame-work can no longer be 
distinguished after we have descended a certain depth: but, it is 
equally true, tliat whatever may be the nature of the lower strata, 
whether it be sand disintegrated, or united as sandstone, lime, or lime- 
stone, granite, or any other compact body, al? and erery zortion of such 
strata is composed of, and proceeds from organic boutes. The philo- 
sopher overlooks or otherwise is ignorant of the fact that vegetable 
eartb produced in the decomposition of vegetable and animal bodies, 
retains no traces within its bulk of aggregate of those bodies, death 
levels all distinction, confounding ten thousand organie bodies in one 
undistinguished ruin. Every atomie particle, every proximate prin- 
eiple and compound body, all that is eognizant to the senses of man— 
all proceed [rom the elementary compounds, air and water—all enter 
the mineral kingdom when life has departed. 

M, 
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ARCHITECTURE:—THE PUBLIC AND THE PROFESSION. 


I. Preliminary Discourse, &c., on Architecture. By T. L. Donaldson, 
Professor of Architecture, University College, London. 


Il. Encyclopedia of Architecture, Historical, Theoretical, and Prac- 
tical. By Joseph Gwilt. 


Ill. Klenze Entwürfe. Heft VII & VIII. 


“The importance which architecture has assumed in this country 
wilhin the last twenty years, and the deep interest taken by all classes 
in its progress, lave been most remarkable and striking. Disquisitions 
upan those monuments of our art which rise up around us, occnpy the 
publie mind, and form a distinguished portion of the literature of the 
day. Pamphlets, newspapers, and other periodical publications, pass 
in review the productions of our artists." Such are the opening 
remarks of Professor Donaldson in his “ Preliminary Discourse " (pro- 
nounced before the University College, London, Oct. 17, 1842); and 
they may very appropriately be made use of, by way of introduction 
to the present article, if merely to show that the subject we have 
taken up, is held to be not without attraction for others besides pro- 
fessional readers. Indeed, we might say that the latter class is the 
least numerous one; and also, that very few belonging to the pro- 
fession have at any time taken up their pen with the view of iastruct- 
iog the public, or recommending the study of the art as deserving to 
be cultivated for its own sake. Even may it be questioned if the 
profession, taken generally, cordially approve of that sort of popularity 
cooferred upon their art, after the manner described by Mr. Donaldson. 
At any rate some there are, who, so far from encouraging a taste for 
architectural study on the part of those who apply themselves to it 
merely as laymen, manifest a decided disapprobation of such “irregu- 
lar" proceedings. Fain would they suppress all inquiry, all criticism, 
all opinion, except what emanates directly from themselves. And as 
far as themselves alone are concerned, they may be allowed to display 
sound policy at least, though the reverse of liberality, of generous 
feeling, and of zeal for the advancement of architecture as a branch of 
fine art. No doubt it is not to the interest of every one who follows 
it as his employment, that the public should have any clear under- 
standing of it in the latter capacity, or be able to diserimmate between 
what is merely mechanical and matter of routine, and what gives 
esthetic value to an edifice, converting it from the mere manual work 
of a builder into the production of an artist. 

Convenient as it may be in many—perhaps the majority of cases, to 
have to do with a public who are nearly all but quite iu the dark as 
to what architecture, properly so termed, is or ought to be, and who 
are, therefore, ready to admire whatever is palmed upon them as 
works of art, merely because it is mechanically shaped secundum artem, 
but may, nevertheless, bear the same relation to art that paste does to 
diamonds; convenient, we say, as such state of things may be, there 
are,at the same time, considerable disadvantages attending it, aud 
extending to all parties, to the professiou as well as to the publie, aud 
certainly not least of all, injurious to the art itself. While its impor- 
tance in the latter character is stoutly insisted upon, and endeavoured 
to be supported by dint of assertion, architecture is virtually thrown 
out of tlie ranks of fine art, by being represented as one tao far re- 
moved from ordinary sympathy to be appreciated by, or even intelli- 
gible to those who have not been regularly initiated into it. To a 
certain extent some kind of preparatory training is, undoubtedly, 
requisite, because its beauties being more or less conventional, without 
any positive type in nature, some knowledge of the signs it employs, 
and of the principles by which it is governed, becomes indispensable ; 
but such knowledge is quite independent of, and runs in a different 
channel from, that which belongs to building and construction. 
Neither is the acquisition either difficult or tedious—at least would 
not be so, were a suitable course of study provided for those who 
require to learn no more than the esthetic brauch of the subject, leav- 
ing practical matters to the practical man. Works, indeed, there are 
which profess to be expressly framed for such purpose, but among 
them all we have not met with one that is really well adapted to it. 
Some are little better than ordinary and even slovenly compilation or 
abridgment ; and under the pretence of being easy and popular, nearly 
all are defectively meagre, dry, and uninvitiug. They lack that 
familiar but intelligent explanation which would really facilitate the 
progress of the nonprofessional student. There appears to be a fear 
of communicating too much information—a greater desire to mystify 
thao to simplify. What is learaed, must be learned doggedly and by 
rote, for however well the writers may be acquainted with the subject 
himself, they either want, or do not care to employ, the art of con- 
veying instruction to others in such manner as to invest it with interest, 
and forcibly bring out its attractions. 
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On the part of the profession nothing has been done towards fur- 
nishing a popular course of instruction for lay students and the public; 
neither have they advocated any scheme for throwing open the study 
of the esthetic department of their art, and extending it beyond the 
pale of their own order. Only one solitary instance occurs to us of an 
architect’s earnestly recommending the adoption of such views. With 
no less of sound policy than generous liherality, Mr. G. Wightwick 
has urgently pointed out how desirable it is that a due acquaintance 
with architecture should be cultivated as one of the accomplishments 
of education, and that, too, for females as well as men; which is so 
contrary to the prejudices established by custom, that on the first 
blush af it, it appears to carry with it some degree of chimerical 
extravagance, if not of actual absurdity, and may easily be turned into 
ridicule by wilful representation of the purpose in view. It may be 
sneeringly hinted that dabbling in brick and mortar would not be a 
very ladylike amusement, nor even a very gentlemanly pursuit; with 
much mare to the same eflect. To meet idle objections of that kind 
formally, would be itself idle, since they proceed from sheer ignorance, 
or from still more incorrigible malice prepense, and from the determi- 
nation to mistake and pervert, and to set matters in a ridiculous light. 

With respect to architecture as an esthetic study, and so far capable 
of being pursned apart from the mechanical processes of building, the 
usually awkward Cur bono? is nota very formidable question. It is 
the pursnit itself which is the prize, the labour which is the gain, the 
occupation whicli is the reward. Else why should the sportsman risk 
his neck in the chace, and willingly encounter both danger and 
fatigue—to say nothing of the expensiveness of his amusement, which 
makes every lare cost him about as much as a horse? The value 
of architectural study as a mere study, consists in the mental occu- 
pation it furnishes, and in its opening a source of gratification from 
which we are else debarred, because without such study we can but 
imperfectly relish what requires to be viewed by the mind as much as 
by the eye. Where preparatory education is wanting, the finest 
buildiugs will be looked at either with listless indifference or ignorant, 
perhaps merely aífected, admiration, certainly not witli that lively 
interest and enjoyment felt by those who possess a cultivated taste. 
Without some study of the art, people are actually unable to see a 
very great deal that is to be considered in a building or a design; 
there are an infinitude of circumstances, more or less influential, 
which they can neither distinguish, nor perceive, nor take note of. 
To be convinced that such is really the case, we need merely open 
almost any tourist-book where architectural description or comment 
is attempted ; for seldom do we meet with more than confused, im- 
perfect, and bungling description, or what is intended for such, and 
with crude, hasty, shallow, haphazard remarks, which too evidently 
show that the writer has uo real knowledge of what he professes to 
speak of. 

It is true that, by openiog our eyes, the study of the art drives us 
out of the “ fool’s paradise" of stupid wonder, where ignorance is 
bliss; yet if, on the one hand, it renders us more fastidious, and apt 
to be shocked at defects and imperfections that do not interfere with 
the satisfaction felt by ordinary spectators, on the other it greatly en- 
liances our enjoyment of what is excellent, imparting to it a fulness, 
an intensity, and a gusto, which can else hardly be conceived, much 
less be felt. While enjoyment, too, is thus increased in degree, it is 
also greatly extended as to duration; instead of being an object 
merely to be glanced at, or inspected once for all, a fiue piece of 
architecture is to the educated man, whether amateur or profession- 
alist, a work of art which, however often it may have been viewed, is 
again contemplated with refreshened feelings of delight, and wlicse 
image is faithfully stored up in the memory, where 1t remains both 
for instruction and gratification. Uuless it be useless to have some 
study or pursuit, aflurding both innocent and intellectual occupation, 
the question as to the value of that of architecture among others may 
be considered, after what has been said, completely settled. So far 
from having at all less, it tas rather more to recommend it than 
several—botany, mineralogy, and some others, which are now applied 
to by females, inasmuch as it exercises the critical faculties, leads to 
the valuable habit of discriminating observation, and forms and refines 
tuste or esthetic feeling; whereas other studies, of the kind above 
alluded to, have comparatively little value as mere accomplishments, 
since they ace too positive and material, too remote from general 
sympathies, and partake of that Dazmuusm which renders them as 
unfit for conversation as for poetry. 

For what we have been saying, we admit that there ought to be no 
occasion: it sliould long ere this have become so self-evident, as to 
incur for us the reproach of bringiug forward stale and common-place 
remarks. Yet, be the remarks themselves what they may, most cer- 
tain it is that the views we advocate are not those entertained by 
the publie, no, nor even by the profession. Accordingly, instead of 
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being upon the same footing as the other fine arts, architecture has 
scarcely any publie sympathy—there being few, except those who prac- 
tise it—and not every one among them, who can truly appreciate the 
powersof architecture, and its poetical value, apart from its prose one of 
actual utility. Even when the importance of the former happens to 
be urged on the public on some particolar occasion, it is more with 
reference to display of public spirit, and regard to our dignity as a 
people, and our national credit, than for the sake of any particular 
enjoyment proposed to be derived to ourselves from the contemplation 
of a noble work of art. No one, however, seems to be aware that if 
architecture is to flonrish among us as a fine art, it must be recognised 
as such, not in words alone, but in a real feeling for it, aod that feeling 
cultivated by study. It is rather unreasonable to expect that the 
public should warmly patronize what they have no real relish for, and 
what, indeed, their present ignorance renders them incapable of pa- 
tronizing properly, were they even disposed to do so. They have 
hitherto been taught to regard the merest plodding mediocrity as 
talent—the servile mechanical copying of iodividual features and 
parts, as praiseworthy correctness, though even nothing of the 
spirit or character of the originals should be preserved, or if so far 
at all kept up, be entirely lost sight of in whatever is not immedi- 
ately borrowed. Hence the minimum of talent has frequently suf- 
ficed for distiugnished professional reputation, provided its possessor 
has been able to get into full employment, and establish himself with 
the public as the “fashionable architect” of the day. It is not the 
quality, but the quantity of his works, and their importance as large 
buildings, which recommend him, and impose upon general opinion. 
Of those who have been thus “successful,” if mere prosperity in 
their profession can here be termed success, most have shown them- 
selves to be little more than men of business, and as such clever 
enongh, but as artists, more or less deficient in nearly all that goes to 
constitute one; for their productions too plainly show no earnest con 
amore labour—no thorough artistlike study of the subject has been 
bestowed upon them, no spirit infused into them, and that what merits 
they may chance to possess are merely those of mechanical routine. 
Tolerably secure of satisfying their employers, few architects have 
labonred to satisfy themselves, or to aim at higher and more durable 
fame than that which they find comes to them upon cheaper terms. 

Although they might be, seldom is it that moderate opportunities 
are so turned to account, as to be thereby rendered important ones, 
so as to give us highly-finished gems of art—such, for instance, as is 
the monnment of Lysicrates—where the effect attending grandenr of 
dimensions is out of the question. Even in Gothic architecture, 
where magnitude and extent are generally held to be indispensable in 
order to produce due character, many of the choicest and most elabo- 
rate specimens are to be met with either in moderate sized buildings, 
or the subordinate parts of larger ones—such as porches, chapels, chan- 
tries, oriels, and the like, any one of which shews more study of design, 
more regard to artistical feeling and principle, tlian is generally con- 
sidered requisite for an entire fabric, let it be as extensive as it may. 
Whatever an architect has in hand, he should consider it of impor- 
tance, and endeavour to render it so, by the attention bestowed upon 
it, as he will always retain a sort of mental property and authorship 
in it, even should he never afterwards behold his own work. If, con- 
trolled by circumstances, he cannot do all hie could wish, let him at 
least show that he is capable of producing things far superior; if he 
cannot indulge his imagination, or fully carry out his ideas, he may 
convince us that he has some ideas of his own, and may put in those 
artist-like touches which—snpposing him to be worthy of the name 
of artist—would cost him very little—nothing, it might be presumed, 
in comparison with bis self-forbearance in abstaining from them. 

At any rate we ought not greatly to wonder at. finding that, as it is 
not usually employed upon ordinary occasions, architectural talent is 
frequently found very rusty and out of order when suddenly called 
for by some extraordinary one. We then obtain little more than some 
common-place aud hackneyed ideas as usual, only on a larger scale, 
and spread over a greater surface. Ilarsh as this opinion may seem, 
it is but too strongly borne out by the three architectural competitions 
for the Houses of Parliament, the Nelson Monument, and the Royal 
Exchange. On each of those occasions, all the designs sent in were 
exhibited, and the greater majority of them too plainly told that their 


a As a notable instance of this, we may refer to that extravagantly 
praised building, St. Martin's Church. The portico and the body of the 
Structure (including the inner wall of the portico, seen through the columns) 
are most offensively at variance with each other m point of style and taste; 
so much so that it may fairly be questioned if the architect really understood 
or felt the character of what he protessed so far to follow. Besides its in- 
congruity with the portico, all the rest of the exterior is most tasteless in 
Par ey without grandeur, and nut only heavy but barbarously un- 
could. 
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authors had no pretensions whatever to come forward, unless, indeed, 
they calenlated more upon the imbecility of others, than on their own 
strength. Some of the designs for the Honses—and those not exactly 
the worst of all, were little better than wholesale plagiarisms, un- 
skilfully put together. It is not to be denied that the subject was a 
most difficult one—one requiring no ordinary grasp of mind, and fer- 
tility of ideas; neither was tbe Exchange by any means an easy one, 
considering the very awkward form of the site, and other restrictions. 
Not so, however, with regard to the Nelson Monument: that was a 
perfectly ad libitum. affair, and altogether free from any conditions, 
nothing more being required than a noble and appropriate archi- 
tectural object, full scope was allowed to invention and taste—and to 
a species of talent that rarely has opportunity of displaying itself at 
all. Whether the requisite talent kept itself hoarded up, we pretend 
uot to say, but certainly little—if not the minimum of it, showed 
itself upon that occasion. Of iovention there was hardly anything 
but of tasteless and preposterous ideas, not a few ; some, indeed, that 
if they did not partake of downright insanity, betrayed hopeless 
idiocy. What renders that competition the more remarkable is, that 
a second trial was afforded the artists, after the first one, but with no 
greater snecess—at any rate with precisely the same result as before, 
merely a fluted Corinthian column upon a pedestal—very poor and 
now somewhat stale conceit in itself, and in this case without any re- 
deeming qualities in the design to reconcile us to it. 

If we learn nothing else from competitions, we learn from them 
that whenever they take place, the profession becomes sensible of one 
very great disadvantage which their art has to struggle against 
namely, the all but entire ignorance of the public in regard to it, and 
their inability to form any judgment, although every one is, of course, 
at liberty to express his own opinion—even those who can scarcely 
read a plan or elevation. To say nothing of the unfairness so fre- 
quently imputed to committees and those appointed to decide on such 
occasions, of their incompetence generally there can be little donbt ; 
indeed, it would rather be strange were it otherwise—if men, who 
perhaps have never taken np the study at all, were able duly to examine 
all the several designs, and maturely deliberate upon their respective 
faults and merits. 

This picture of things is neither a very flattering, nor particularly 
encouraging one, but we will venture to assert, neither is it an exag- 
gerated one. We have pointed out where the main root of the evil 
lies, and though we cannot luck for its being very speedily corrected, 
there is some prospect of its being overcome. Already are there 
favourable symptoms and manifestations abroad; and although it yet 
forms no part of the usual course of education, architectural study is 
begiuning to make its way among the educated classes; as is proved 
by the various elementary publications, intended for the nse of ama- 
teur students. But it also behoves the profession itself to encourage, 
or to show that tliey are disposed to encourage, this growing but not yet 
sufficiently confirmed taste; and to endeavour to render the study of 
their art more popular and attractive. It would seem, however, that 
professional men either are incapable of writing upon matters con- 
nected with their art in an intelligent aod engaging manner, and put- 
ting olf the solemn ex-cathedra tone tbey usually fall into whenever 
they appear in print; or else consider it beneath them to accommo- 
date themselves to general or non-professional readers. Those who 
lave published at all, have rarely had in view more than an exceed- 
ingly limited class of purcliasers—wealtliy amateurs, who can afford 
to purchase works which are not only so costly, but so inconveniently 
large, that their form as well as their price operates almost as a 
prohibition upon them to all others. This may have arisen from 
the idea tbat no class of the public could take interest in or have oc- 
casion for works of the kind, except those who were likely to have oc- 
casion to build for themselves in a superior style, and who bave ac- 
cordingly been looked up to as patrons: which appears to us to bea 
mistaken notion, and withal, rather short-sighted policy. It may 
fairly be questioned whether the study of Gothic architecture would 
be atenth part so popular as it has now become, had most of the 
publications re'atiug to it been upon the same scale as the Cathedrals, 
edited by the Antiquarian Society: unimportant as the circumstance 
may seem in itself, there is littie doubt but that the adoption of the 
ordinary quarto size—which is large enough for almost any purpose, 
provided there be plates of details, as well as general elevations and 
sections—has greatly diffused a taste for it, by bringing the study 
within the reach of those who would else have been debarred from it, 
or might never have become acquainted with it. 

The time is gone by for that species of literary exclusiveness and 
ostentation, which was affected in the days of colombier and elephant 
folios. Like many other branches of literature, architecture must now 
condescend to consult the convenience and the pockets—not exactly 
of the “million,” bnt of the “many,” unless it not only disclaims 
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but can afford to dispense with popularity. That it can do so may be 
the opinion of some, bnt hardly of the majority of the profession, or 
of those who are attached to the art; else they are inconsistent in 
deploring at the same time the indifference, or obstinacy, which has 
so frequently marred some of the noblest projects; and the ignorance 
which has either wantonly destroyed, or suffered to fall into entire de- 
cay, many interesting monuments of former times. However great 
may be our regret at such acts of * barbarism," their occurrence is no 
more than quite natural, when the “respectable” and well-informed 
classes have no idea of tlie value of, and no taste for, what in their 
eyes appear no better than so many masses of old walls and rubbish. 
As far as the profession itself is concerned, the hitherto all-but-entire 
ignorance on the part of the public, may occasionally have been found 
convenient enough ; but then the art has suffered accordingly, and our 
national reputation likewise, as far as it is at all connected with the 
state of architecture among us. Were the study to be generally cul- 
tivated to the extent that we—and not only ourselves, but some be- 
longing to the profession, desire, the pnblic would probably soon 
begin to be more difficult to please; to be more ez:geant, and less in- 
dulgent than heretofore; and to look for some manifestation of artist- 
like talent and power on the part of those who claim to be considered 
artists—a rank now held by many of them merely by courtesy, as a 
sort of brevet title. Yet this would be so far from being matter for 
regret, that it is precisely what would materially contribute towards 
the advancement of architecture, by spurring on its followers to keep 
a-head of the public, in taste; so as to be able not merely to fulfil all 
that improved taste may require of them, but even go beyond that 
point to which we are content at present to limit our views. 

That the idea of an impulse being given to architects, by those 
who do not belong to their body, and who if they cannot exactlv be 
called the public, are at least a section of it—is not a chimerical one, 
is evident from the fact that the study both of Grecian and Gothic 
architecture was in a manner forced upon the profession, in conse- 
quence of the attention bestowed on those styles, by dilettanti, anti- 
quaries, and amateurs, at a time when Grecian architecture was un- 
known to the profession except by name, and when Gothic was so far 
from being known that it was utterly misunderstood, and condemned 
as being contrary to all sound principles of taste, and all beauty of 
proportions! It was not architects who first opened the eyes of the 
publie, but literary students and others, who, free from professional 
prejudices, opened the eyes of architects themselves, as well as thuse 
of tlie publie, to the merits and importance of the Gothic style: and 
it is to such writers that we still continue to be indebted for many in- 
teresting publications relative to the subject of the architecture of 
the middle ages, both in this country, and upon the Continent. In cal- 
ling attention to this cirenmstance, we would not have it supposed 
that we do so for the purpose of casting any reflection npon the pro- 
fession for their supineness in not investigating for themselves, that 
truly wonderful aud beautiful style of the art: on the contrary, what- 
ever reproach of the kind may justly apply to those cf a former day, 
we feel pride in being able to say that we have some living architects 
who not only perfectly nnderstand, but are thoroughly at home in that 
style; who are not only conversant with all its varied elements, but 
who can enter fully into its spirit, with that genuine artist-like gusto 
and feeling, which are immeasurably superior to mere literal fidelity. 

So very far isit from being our object to excite any jealous and 
unkindly feelings between the profession and the public, that it is our 
most earnest wish to see them amicably united in one common aim— 
the advancement of architecture. Yet such is not likely to be the 
case if those who belong to the profession, affect to treat with scorn 
those who do not, assuming a tone most arrogant, contumelions, and 
disrespectful tone towards that part of the public, which they ought to 
look upon as their friends—at least as engaged in the same cause as 
themselves. This, however, has been done premeditatedly and for 
the nonce by the author of a work whose very title wonld seem to in- 
dicate, that it is intended to facilitate and popularize the study of ar- 
chitecture, and thereby increase that very class of persons towards 
whom he displays such strange, and we might almost say, savage 
hostility. In his “ Encyclopedia,” Mr. Gwilt has seized on every op- 
portunity of sneering or snapping at all who presume to write upon, 
or apply to the stndy of, architecture, withont being duly qualified by 
a professional education, and by an acquaintance with the mechanical 
processes which, though indispensable for the practical man, are as 
far as art is concerned, of no more moment in architecture than in 
any other of the fine arts. Instead of expressing any satisfaction at 
finding that architecture receives from persons of taste and liberal 
education the homage due to it in its qnality of a fine art, aud that it 
is considered worthy of being studied for its own sake, he has vented 
his spleen in remarks that may fairly be called suicidal, they being 
calculated to obtain for his book a character anything but favourable 
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from that part of the public whose opinion of it is likely to be of most 
weight. Most assuredly he has not cared to conciliate the good 
opinion of either Oxford or Cambridge, for speaking of the attempts 
to ascertain the origin of the pointed arch, he says, “ the question has 
furnished employment to many /iferary idlers, especially at the Uni- 
versitics, whose time might have been more usefully employed in 
lcoking alter the young men under their charge, especially as they 
have all, except Whittington, done little if anything towards advancing 
a knowledge of the subject, which involves information possessed by 
few of them, of whom the latest have done the least.” 

Here we see that, not satisfied with bringing against such persons 
a sweeping charge of incompetency, aud applying to them the sneer- 
ing epithet of “literary idlers,” Mr. Gwilt carries his illiberality so 
far as to insinuate or rather assert, that they neglect positive and 
more important duties, in order to amuse themselves with architec- 
tural studies, or what they fancy to be such! We suspect, however, 
that the fierce enmity here displayed towards that class of writers and 
stndents may be, in a great measure accounted for by their having 
contributed to spread a taste for Gothic architecture, and thereby 
bring that style again into vogue, to the neglect of the Vitravian and 
Palladian—Mr. Gwilt's favonrite schools of the art. That such is 
really the case appears pretty plainly when we afterwards read : 

** Among the architects of Wren’s time, there was a triad of ama- 
tears who would have done hononr to any nation as professors of the art. 
The first of these was Henry Aldrich, D.D., Dean of Christ Church, 
Oxford, who died in 1710. He was attached to the Venetian school, as 
we may see in the three sides of the Peckwater quadrangle, and the 
garden front of Corpus Christi College, a facade which, for correct 
taste, is not surpassed by any edifice in Oxford. The second of these 
amateurs was Dr. Clarke, one of the Lords of the Admiralty in the 
reign of Queen Anne. This distinguished amateur sat for Oxford in 
fifteen sessions. The library of Worcester College, to which he be- 
queathed his valuable collection of architectural books and MSS. was 
from his design. He built the library at Christ Chureh. The third 
was Sir James Burroughs, master of Caius College, Cambridge, by 
whom, in 1703, the chapel of Clare Hall in that University was beau- 
tifully designed and executed.” 

It is consolatory to find from this that “amateurs” are not,as might 
be inferred from other passages, necessarily superficial pretenders, 
and mere idlers who might employ their time to better purpose. 
Nay, the opinion expressed of that illustrious “triad” appears to us 
to err almost as much on the side of liberality, as other remarks in the 
book do in the contrary extreme. But then they were safe men— 
orthodox in their architectural creed, and did not set themselves up as 
iostructors of the public; for though the Dean published a treatise on 
architecture, it was written in Latin. Tt is only living or recent ama- 
teurs and writers on architecture that Mr. Gwilt would, if possible, 
put down—those of a former day are, of course, past doing any mis- 
chief; and we are wicked enough to fancy that the highly commen- 
datory passage we have quoted was partly intended to heighten by 
contrast, the censure so liberally or rather so illiberally heaped upon 
the present generation of architectural amatenrs and dilettanti stu- 
dents. Though the author of the “ Encyclopedia” has not mentioned 
names, it is very easy to discover many of those whom he classes 
among the “last” and least worthy, for in the catalogue of works 
recommended to the student, he has omitted several publications, 
which, so far from being nnimportant or obscure, are very popular, 
and now regarded as standard authorities. Among them are Hope's 
History of Architecture; Rickman’s valuable work ou Gathic Archi- 
tecture; Parker's Glossary, a book which Mr. Gwilt would have done 
wellto take as a model for his own Glossary; Professor Whewell's 
Architectural Notes; Willis on tbe Architecture of the Middle Ages; 
Wood’s Letters; Wilkins Atheniensia, Magna Grecia, &c.—in fact 
so many, foreign ones included, that tliey would form an appendix of 
considerabie length. Hardly can it for a moment be supposed, that 
such and so numerous omissions were other tban intentional; or conld 
it be proved that they arose either from sheer oversight, or ignorance 
of the existence of the above-mentioned publications, it would not be 
saying much for Mr. Gwilt’s industry. But the omissions are so re- 
markable, and of so peculiar a kind, that we can attribute them only 
to a determination to suppress the titles of publications which, for 
some reasons or other, are obnoxious to him; and thus markedly, 
though silently, express his condemnation of them. Here again, then, 
he has snicidally injured his own book, rendering that catalogue an 
exceedingly defective and imperfect one, in order to gratify his own 
splenetic whims; and he has, in some instances, mentioned earlier 
and inferior editions of architectural publications which, in subsequent 
ones, have been materiaily enlarged and improved. 

Nuwhere, however, has he carried his exclusiveness or principle of 
exclusion to greater length, and more palpably betrayed his jealousies 
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and prejudices, than where no feelings of the kind should have been 
allowed to interfere with the plain duty of a chronicler: we allude to 
the List of Architects, which record we naturally expected to find 
tolerably copions towards the end of it. Instead of which, it gives but 
a very meagre sprinkling of names for the last 50 or 60 years, and 
those appear to have been merely picked np by chance, and inserted 
without any regard to principle or system. At all events, it must 
have been a most singular princlple of selection, which, while it ad- 
mitted many names of far inferior note, rejected those of James 
Wyatt, Sir Jeffry Wyatville, Wilkins, and Rickman. Althonghn we 
ourselves do not estimate his talents very highly, the first of these 
established for himself a historical name in the annals of our archi- 
tecture, if only as the reviver of the Gothic style—on which account, 
perhaps, it is that he is here excluded, and perhaps, again, both Sir 
Jeffry aud Rickman for their attachment to the same style. But then 
how is it that the “Palladian” Calderari is passed over, Temanza, 
who was also the biographer of the Venetian architects, and Pier- 
marini and Cagnola?—and that, though there bave been several of 
considerable note, there is not the name of a single Italian architect 
who has died within the last half century? Again, why bas one who 
professes to think so very highly of modern French architectnre as 
Mr. Gwilt does, omitted so many names belonging to that nation— 
above all that of Durand, whose system of interaxal divisions of a 
design, which to us appears a very mechanical and plodding one, he 
so warmly recommends, and bas brouglit forward in bis Encyclopedia? 
That lie should have black-balled Schinkcl as undeserving of being 
admitted into the company of his “worthies,” is no more than we 
expected, after his laboured attempt, some years ago, to depreciate, 
not only that eminent architect, but all the rest of the modern German 
school. Here again, then, Mr. Gwilt has suffered his prejudices, 
piques, and antipathies so far to get the better of him, that he has 
wilfully maimed that List, and deprived it of much of the value and 
interest it else might have had; nor would it have been less service- 
able bad the dates of births and deaths been given, as they are in a 
much fuller table of the kind, though: commencing ouly from the be- 
ginning of the ISth century, printed in tlie * Ciril Engineer and Archi- 
tects Journal.” Does Mr. Gwilt really hope to extinguish the rame 
of Schinkel by the marked omission of it, not only in that List of 
Architects, but in his chapter on German architecture? If so, he is 
likely to be disappointed, since the course he has adopted is calcu- 
lated to excite surprize, and to force that name more strongly iuto 
notice than if he had mentioned it as matter of coursc. Great, too, 
must be his vexation at learning that it is now proposed to erect a 
public monument to the “Great Schinkel,” and that since his death 
more has heen written throughout Germany on him and his works 
than has appeared relative to any other architect of the present or 
last century. 

Having thns far touched upon the subject of German architecture, 
we may now as well turn at once to that chapter vf the Encyclopadia 
which professes to give some historical account of it. In what degree 
it performs the promise its title implies, what information it affords, 


and what pains have been bestowed upon it, may easily be conceived, | 


when we say that it amounts altogether to no more tlian à single page 
and a few lines! In fact it consists of only a few slight unconnected 
and desultory remarks snch as almost any oue unacquainted with the 
subject could have picked up and patched together. It is not without 
reason therefore, we suspect, that Mr. Gwilt was unable to go to any, 
even the most ordinary sources of ioformation in the language itself, 
for had he done so he might easily have compiled a good deal of in- 
teresting matter that would have been almost quite fresh to the 
English reader, and would have formed a tolerably satisfactory outline 
sketch. What few names he does mention—and they are bare names 
— tor et preterca nihil, are, with one or two exceptions, comparatively 
obscure and of minor interest, for they belong to a period when the 
art cannot be said to have had a school of its own in Germany, but 
merely adopted the routine established in Italy and France. It is only 
within the present century that architecture has there produced mo- 
dern works that have attracted the notice of all Europe, not only by 
their number, their magnitude, and their importance, but by their 
quality, and by the artistical study they display. Yet these are passed 
over entirely; not even the names of any such buildings or their 
authors are mentioned; for which most provoking silence, that is, 
provoking, not to ourselves but to those who are unable to obtain for 
themselves ioformation of tbe kind,—the following most extraordinary 
apology is offered: “The circumstance of the principal works of 
Germany, at Munich, Berlin, &c., having been execnted by artists still 
living, we feel precluded here from allusion to them, because if we 
were to enter on an examination of them we must detail their defects 
as well as their beanties.” 

A flimsier excuse can hardly be imagined, or one more illogical and 
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contradictory: it would appear from what is here said that “allusion, 
to" and “examination of” any of those works would be the same 
thing; at least that they could not be alluded to, or mentioned at all 
without some further examination of them being gone into; nevertheless 
this formidable difficnlty has been completely got over by Mr. Gwilt 
in every other chapter of the kind in his work, for among all the 
buildings enumerated, mentioned, or “alluded to,” by him, scarcely 
any can be said to be “examined ” or commented upon. So far indeed 
from their “defects as well as their beauties” being detailed, he has 
contented himself with asserting merely the one or the other, as the 
case may be, without entering into any critical investigation, or even 
attempting to relicve the dryness of a mere muster-roll, by occasional 
description and remark. As to the other scruple, namely that of passing 
any opinion upon the works of ‘living artists," it is extravagant in 
itself, and absolutely ridiculous coming from one who made no scruple 
whatever of pouring unqualified censure, and even coarse abuse, on 
the whole living race of German architects, in his socalled ** Elements 
of Criticism." On that occasion, he not only undertook his task quite 
volnntarily, without its being expected from him by any one, but so 
far from feeling the exceeding delicacy of the office he so imposed 
upon himself, inasmuch as it required him to point out * defects as well 
as beauties," he did not even think it incumbent on him to point out 
beauties as well as defects, for it then suited his purpuse to see no- 
thing but the latter! 

New and singular doctrine at all events it is that the works of 
living artists are not fair subject for criticism—in fact, cannot be 
spoken of at all without violating propriety, and risking the giving 
offence. Thongh artists as well as literary meu be of the genus irri- 
tabile, we do not imagine that either the one or the other are so ex- 
cessively sensitive and thin-skinned, so exceedingly averse to be 
alluded to even by name, or have their works spoken of in priat, as to 
look upon silence as compliment and favour; on the contrary, very 
many of both are eager to be spoken of as mucli as possible while alive, 
knowing there is not much chance of their being so after they are dead. 
According to such ultra-refined notions of delicacy and propriety as 
those which are pretended to be entertained by the author of the 
Encyclopaedia, we ought as yet to find nothing in print relative to the 
works of Thorwaldsun, Cornelius, Hess, Schnorr, Schwanthaler, Klenze, 
Gartner, and many others who are still living, but have nevertheless 
been spoken of in various publications, and some of them at consider- 
able length. In fact there would be an end at once to all contemporary 
criticism and contemporary biography, both which Mr. Gw iltis so feartul 
of even approaching, that he has deemed it prudent not to attempt to 
bring down the history of English architecture later than the time of 
Revely who died in 1799, which he, by-the-bye,is pleased to call bringing 
it downto “the end of the reign of George 111”! Some may think that 
the reign of George IV., when a fresli impulse was certainly given to 
architecture in this country, might very well have been included also; 
but no, “further,” says Mr. G. “ we should not be able to pursue our in- 
quiry (2) without coming into contact so with our cotemporaries and their 
counexions, that our office, if not dangerous and fearful, might be un- 
pleasant.” Yet many since Revely’s time have gone off the stage so 
many years ago, that they might have been spoken of withont the 
slightest danger of giving umbrage to any of their surviving cuunexions, 
unless made the subject of highly offensive and improper remark ; 
wlicrcas, at present, it looks as if they were all such a degenerate 
race that nothing whatever could be said of them and their works, 
except in the shape of censure. 

If he was withheld by delicate considerations of that kind from no- 
ticing any of the recent architects of his own country, hardly can Mr. 
Gwilt have been deterred by any such feelings from speaking of fo- 
reign oncs, of those still living as freely as of those who aredead. In 
regard to them he conld have expressed himself impartialy, without 
suspicion of his praise being dictated by flattery, or his censure 
pointed by jealonsy of professional rivals. In criticising literary pro- 
ductions it is not always possible to avoid remarks which more or less 
affect the personal and moral character of their writers; but from this 
inconvenience, if such it be, architectural criticism is altogether free. 
Besides, mere matter-of-fact information and description would have 
sufficed, and while they wonld have been perfectly innocent, they 
would undoubtedly have been must welcome. An Encyclopedia is 
expected to contain if not the fullest, the latest and freshest informa- 
tion, yet so very far is this from being the case with Mr. Gwilt’s, that 
it in that respect lags behind even some general encyclopedias, whose 
architectural articles show more industry of compilation and research, 
and contain a good deal of matter altogether wanting in his. Most of 
those in the Peuny Cyclopedia are very interesting, and there are also 
several articles in that work, belonging to arclutectural biography 
which there appear for the first time, we believe, in an Englisli dress. 
Among others those on Ventura Rodriguez, and Quarenghi; neither 
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of whose names are once mentioned by Mr. Gwilt, althongh the one 
was the Spanish architect par excellence, of the last century, so highly 
extolled by Ponz, and the other hardly less celebrated at the opposite 
extremity of Europe, where he was extensively employed at St. Pe- 
iersburg. After this, the reader will not be very much surprised at 
our saying that the two chapters respectively appropriated to the ar- 
chitecture of Spain and Portugal, and that of Russia, are exceedingly 
meagre, stale iu matter, and unsatisfactory in execution. 1n fact they 
add nothing at all to what might be picked up out of very common 
books; and although Mr. G. may not be acquainted with Spanish, and 
therefore not able to avail himself of Llaguno’s * Noticia de la Arqui- 
tectura de Espana,” he would have found many valuable materials for 
his purpose in Cook's Spain. However well qualified upon the whole 
for so extensive an undertaking, we do not think any individual can 
do justice to every one of the multifarious subjects it comprises ; yet 
if so far demerit is removed from the writer or compiler, it still at- 
taches to the work itself, therefore it would have been more satis- 
factory had assistance been obtained for those portious of the 
4 Encyclopedia," where it was evidently required. 

But to return to German architecture,—for we consider it deserving 
far greater attention than Mr. Gwilt has bestowed upon it, or thinks 
that it merits,—it is truly singular that one who may be presumed to 
take a generous pride and interest in the art, should evince such sullen, 
chilling indifference—or worse than indifference—towards the noble 
and splendid architectural achievements by which Germany has dis- 
tingnished itself within the course of the last thirty years. Even if 
the architects themselves have not, in every instance, acquitted them- 
selves in a manner perfectly satisfactorily, or so well as might have 
been expected from the opportunities afforded them, still they who 
provided those opportunities are entitled to our grateful admiration. 
Under their auspices a new æra in the art has commenced ; a new 
generation of talent has sprung up,—one endued with vigour of mind, 
and which, abandoning the drowsy routine of the last century, ventures 
to think for itself, and is less observant of rules than of principles. 
Whether he himself was altogether the great artist his countrymea 
held him to be, or not, Schinkel’s influence not only was, but continues 
to be, very great; and to that influence may be ascribed tbe higher 
views now taken of the art, and its esthetic principles. To him be- 
longs the merit of introducing Grecian architecture, not only in greater 
purity as to siyle, but with less violence as to its native character and 
original elements than it had been before applied on any part of the 
continent. Yet, though he opened that track for himself, it must be 
confessed that he did not make that further progress in it, which some 
of his earlier works promised. Had he carried out to greater extent, 
and with more freedom, the system he appears to bave originally 
laid down for himself, there is every reason to suppose that he would be 
degrees have formed a style consistent in itself, and atthesametime pro- 
viding for all those circumstances which must be imagined for Grecian 
architecture, if it is to be employed by us moderns, since they cannot 
be immediately borrowed from it. How tastefully he could modify, or 
we might even say invent, classic ornament and detail, is proved by 
the capitals designed by him for the columns in the sculpture room 
of the Berlin Museum; and it is therefore to be regretted that lie did 
not treat with similar if not exactly equal. freedom the entablature of 
the external order, where he has strictly adhered to authority in what 
we cannot help holding to be its defect. The cornice of the Hellenic 
Tonic, always appears to us to be unsatisfactory, and at variance with 
the character of the order in all other respects: owing to its want of 
depth, and the comparative plainness as well as fewness of its mem- 
bers, it rather disagreeably contrasts than accords with the fluted co- 
lumns and their luxuriant eurling and otherwise highly enriched capi- 
tals; in which the greatest degree of embellishment is obtained, and 
there stops; so that that which is or ought to be to the whole order 
what the capital is to the column itself,—its completing decoration, 
looks comparatively poor and unfinished. 

An examination of all Schinkel’s buildings and designs, would be— 
we will not say a wearisome task, certainly not so to ourselves,—but 
one of such length that we must here forego it, merely referring our 
readers to what is said of them by Dr. Kugler in his * Karl Friedrich 
Schinkel: eiae Characteristik seiner Künsterichen Wirksamkeit." 
There is also another memoir or similar “ Characteristik” of him by 
O. F. Gruppe, which is in some respects more complete, and which 
speaks at some length of one of his latest, and it would appear, most 
successful labours,—the designs for a most magnificent villa for the 
Empress of Russia, at Orianda, in the Tauridan Chersonesus, between 
Kafia and Baktschisarai. The spot selected by the Empress for this 
summer retreat is upon a rocky declivity, at a height of about 1,500 
feet above the level sea, and in a horizontal direction about 2,000 feet 
from the sea beach. There either is to be, or was to have been 
erected—for that point is left doubtful by the writer, an extensive 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


449 


pile, seated on a terrace platform, and consisting of various pavilions, 
connected by colonnades. Unfortunately, such detailed description 
as would enable us to furm some tolerably clear idea of what appears 
to be no less varied and complete than extensive in its plan, is not at- 
tempted ; therefore from what is said we can collect little more than 
that there would be aéria and open courts, surrounded with columns, 
with occasional vistas from one to the other, and embellished with 
* mosaic columns,’ inlaid pavements, fountains, flower-beds, and choice 
plants growing in vases, &c.; and in the largest or central cortile there 
would be a lofty insulated structure, towering above all the rest, so as 
to form a striking feature in the general composition. In this project 
Schinkel, we are told, gave free scope to his fancy, and availing him- 
self of the unusually favourable opportunity the peculiar nature of the 
subject presented, endeavoured to combine all the scattered rays of 
Grecian architecture, and also concentrate ia one work some of his 
own happiest ideas. 

One thing is certain, that whatever change of opinion may take 
place as to his merits and talents, Schinkel will henceforth be a pro- 
minent name in architectural history, although he has been passed 
over as if he was the merest cypher, in the ** Encyclopedia ;" and that 
he should have been so, is all the more strange, inasmuch as there 
would else have been an opportunity of touching upon the subject of 
Grecian architecture, properly so called, with reference to its applica- 
bility for modern purposes, and the attempts made to revive it in 
original pnrity, and so as to preserve its poetical character. 

Mr. Gwilt, or any one else, might stand excused for not attempting 
—we will not say to describe, but to enumerate all the monumental 
structures which have of late years been erected not only in those two 
foci of art, Berlin and Munich, but in various other capitals and cities 
througheut Germany. Yet that he should not have named any, shows 
an excess of caution,—a consciousness that their bare names would 
suggest themes of admiration to many—to those at least in regard to 
whom he is pleased to remark, that “an extraordinary species of 
bigotry has laid hold of them” in favour of German architecture: an 
observation, by-the- bye, that does not come with peculiar grace from a 
writer who shows himself throughout his work to be bigotted and 
dogmatical in an offensive degree. 

There is at least one edifice to which Mr. Gwilt might have referred, 
if only as an instance of what German energy and perseverance can 
accomplish, and also to convince his readers, by so doing, that he en- 
tertains no bigoted prejudices against German architects, ——we mean 
the WALHALLA,—a structure not likely to be passed over in silence 
by any other historian of the art, let him be of what country he may; 
for its fame will outlast the solid masonry of which it is built, if not 
the hill on which itstands. Although only one of the many magnificent 
architectural schemes, begun and accomplished by Ludwig of Bavaria, 
it would have sufficed for his fame, and proved how justly he is en- 
titled to the epithet of “ Aunsiliebend.’ The idea of erecting a tem- 
ple to the universal genius of Germany, where should be assembled 
the images of all its most illustrious sous, who signalized themselves 
and their country, in aras or in art, as sovereigus or as legislators, as 
philosophers or as poets, had long been a favourite one, cherished by 
bim for many years before he came to the throne. 

{t was in February 1514, that a programme was first issued, and ar- 
chitects invited to send in designs, none of which, however, proved 
satisfactory; wherefore nothing further was done until the beginning 
of 1821, when Klenze (the architect of the Glvptothek) was in- 
structed to prepare a fresh one. Even this last was greatly modified 
afterwards, nor was it begun to be carried into execution until 1530, 
when the first stone of the substructure was laid October 18th. But 
if up to that time there seems to have been a good deal of procrasti- 
nation—easily accounted for by tlie number of other important works 
thea in progress at Munich itself, no want of diligence and energy 
showed itself in carrying on the building when once commenced, tor 
it was finished before October 1812, and solemnly inaugurated on the 
19th of that month. Thus within somewhat less than twelve years 
has been successfully completed one of the noblest works of art un- 
dertaken in modern times, and one tbat, considered merely as to its 
magnitude, exceeds many a building that has been the labour of an 
entire century. The edifice itself is a work of great magnitude, 
not so much on account of its mere size—for in that respect it is not 
at all remarkable, as of the extraordinary solidity of its construction 
and material, the astonishing care with which every part both of the 
exterior and interior is finished up. Many other edifices of note are 
more or less imperfect on their exterior; some present little more 
than a facade, and in scarcely any is the saine degree of /fiish—which 
is not to be confounded with decoration—kept up throughout. But, 
though if taken only by itself, the Walhalla would stili be an astv- 
nishing work, the Doric peripteral edifice is only a part of the general 
external design, it being reared upon a lofty and colossal substructure, 
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consisting of Cyclopean walls, flights of steps, terraces and platforms, 
and containing within a spacions souterrain of massive vaults, to 
which there is an extrance from the first terrace. Measured from the 
lower step of the bottom flight to the bases of the columns of the 
H H Ts, a H " 
portico, the height ot this vast and widely spreading-out basement is 
138 feet, and from that level to the apex of the pediment 57, making 
the entire height 195 feet. The ascent is first by a single flight (64 
feet wide), then by two others right and left, at right angles to it, 
which bring us to the lower terrace. From this two similar flights 
returning in a contrary direction to the others, meet at the bottom of 
the last or upper flight, which leads immediately up to the portico. 
Thus, as shown in elevation or geometrical drawing, the bnilding ap- 
pears to be raised on a vast pyramidal mass 210 feet wide below, and 
I38 high; but except the whole be viewed from a considerable dis- 
tance, the actual appearance is altogether different, because the ter- 
races are so lofty (the lower one 67, the next 37 feet), and extend so 
far forward in front (above 200 feet) that the building itself is quite 
lost at first, and does not come into view until the last flight is reached, 
when its magnificent pediment filled with statues burst upon the eve 
with an effect infinitely superior to what it would have been had tbe 
pmitico been visible during the whole ascent. No general view of the 
building conveys any idea whatever either of this, or of the terraces 
themselves, because in everv representation of the kind, the whole 
must be shown from such a distance, and from so preposterously ele- 
vated an horizon, that while it is falsified by this last cireumstance, 
it looks quite insignificant upon paper—no better than a little 
model. In order to convey an adequate idea of the grandeur and 
variety attending this portion of the design, at least a dozen strictly 
architectural drawings would be required, describing both the terraees 
themselves, the views ebtained from them at different progressive 
heights, locking towards the building or the contrary, and one within 
the portico, showing the prospect seen through the columns. But 
this would be requiring a good deal beyond the power of the pencil 
to aceomplish, it being impossible tv express the effect of looking 
immediately up or down—up to the portico as seen towering above, as 
soon as seen at all, and down upon the terraces which have been as- 
cended. 

The interior of the Walhalla certainly does not fall short of the 
promise held out by its exterior, for if in the latter, the arehitect bas 
aimed at no more than producing a faithfu! likeness of one of the most 
celebrated struetures of antiquity, he has here shown his invention in 
the happiest manner, and united to the beauties of the original strue- 
ture, others not possessed by it. Of interior architecture, the Greeks 
appear to have had very little—their theatres were uncovered, and 
therefore partook more of the nature of an open court, than of the 
inside of a building, and the celle vf theirtemples either had no other 
light within than what they received from the door, or were hy) æthral, 
that is, open to the sky, not entirely, but in the centre, ia which case 
they also must have had the character of an open eourt, with no 
shelter but within the eclonnades along the sides. Although it is still 
matter of dispute with some, the Parthenon is generally supposed to 
have been hypzthral, but whether it were so or not, the interior could 
by no means have corresponded in architectural beauty, with the 
exterior, Of the German Parthenon, on the contrary, the interior 
affords an example of a perfect arehitectural climax, it being as much 
characterized by splendour and richness, as the exterior is by graceful 
severity. All that is not marble, is bronze and gilding; the pavement 
is of marble, inlaid in a pattern of various colours; the walls and 
shafts of the columns and antz, are of brownish red marble, from 
Salzburg; the entablatures, capitals, &c., of white marble, partiy 
relieved by gilding and colours, while the ceiling is entirely covered 
with plates of bronze highly gilt. Were no other part of the interior 
worthy of notice, the ceiling alone would call for speeial examination, 
since there Klenze has fallen upona most happy idea, one entirely 
original, yet so natural, and so perfectiy in accordance with what is 
one of the most characteristic forn:s in Grecian architecture, that the 
wonder is it should never bave been adopted before,—although it was 
perhaps hardly practicable before the use of cast-iron for rou!s. Tn- 
stead of being either flat or vaulted, the ceiling is here of precisely 
she same form as the external roof, being, in fact, identical with it, in 
tike manner as the open timber ceilings of Gotliie buildings, conse- 
ere M o 0 000 REPE 

5 Not toencumber the description with too many details of the kind, we 
Lere note some fur.her particulars relative to the exterior of the building, 
which is nearly a iuc-simile of the Parthenon, being nut only of precisely 
the same order, but like that edifice an octastyle peripteral, and with the 
same number ot columns on its flanks, viz., seventeen, including those at the 
angles. or 16 intercolumns. ‘lhere are therefore 46 columns, or including six 
others forming the pronaos within the entrance portico, 52 in all. Measured 


along the bases of the columns the plan is 98 fter by 232, which dimensions 
are as nearly as may be those of the Parthenon. 
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quently, while there is no masking of any kind, greater loftiness is 
obtained than there otherwise would be. And as in the Gothic style 
roofs of that description are made to exhibit arches, curved and 
pendant beams, tracery, &c.; so here the pediment form is introduced 
internally, not merely in outline at each end, but in two intermediate 
pediments, whose architraves rest upon the massive piers which pro- 
ject from the walls, so as to divide the plan into three compartments, 
and thereby without ioterruptiug the vista, serve to impart to it 
greater variety, to produce a succession of spaces, instead of merely 
a single one, and to break up what might have been rather disagree- 
ble monotony and formality, had the busts been arranged in continued 
rows, from end to end. The pediments are therefore seen in perspec- 
tive, one behind the other, and besides being otherwise embellished, 
their tympanums are divided into compartments filled with figures and 
arabesques, in open work. Here, then, Klenze has most felicitously 
solved an important problem, and without other authority than that 
supplied him by his own invention, has produced what will henceforth 
be an authority and standard for others to follow. What he has here 
done, may indeed be compared to Columbus’ breaking the egg; for 
nuw that it :s done, people may say that the idea was obvious enough: 
nevertheless, obvious as it may have been, it was beyond their grasp and 
reach. Such being the case, architects would do well to think a little 
more for themselves, than the generality of them now appear to do, 
and to eonsider whether there may not be other lateut ideas to be 
seized hold of and brought out, applied and developed ;—whieh, how- 
ever, they are not likelv to do, so long as they continue to look 
chiefly to preeedents aud authorities, without seeking to venture 
beyond them. We do not mean to say it is at all desirable that every 
one should attempt what is beyond the power of most to accomplish: 
let those who have no ideas of their own— of course we mean ideas 
of any value—stiek to established precedents; but let not therefore 
those who are more gifted, who can penetrate into the resources of 
their art be deterred from exercising their originality, by the ap- 
preheusiun of being charged with innovation. The time was, when 
what is now authority and preeedent, was innovation: without inno- 
vation, we should not have had the Ivnie order in addition to the 
Doric, nor the Corinthian in addition to the Ionic. Does not Gothic 
architecture very forcibly display progressive innovation from first to 
last? and if, at last, invention seems to have been quite worn out, it 
was partly owing to accidental circumstances, and to the not pursuing 
any further the same course, guided by the same principles. But we 
are neglecting the Walhalla. 

In combination with the ceiling, is the mode employed for admitting 
light, viz. through an open space (but filled in with plate glass) over 
the centre of each compartment; by which means, while many incon- 
veniences are avoided, many positive advantages are secured. Win- 
dows in the walls would have been almost, or we may say, quite fatal 
to the exterior, for however managed, they would at once have de- 
stroyed the character and the effect of pycnostyle Durie colonnades. 
Even in the interior, side windows would have proved highly objec- 
tionable, if only on aceount of their producing eross lights, and too 
many separate spots of light, thereby destroying that breadth of light 
and shade, which so greatly contributes tu the effect of architecture. 
A light admitted direetly from above, is certainly that which the 
artist’s eye most approves: it is that to which the preference is given 
for galleries and s/udies ; nevertheless, architects in this country seem 
determined never to give it us, if they ean possibly avoid dving so. 
As far as we are aware, not a siogle church professing to be in the 
classical style— whether Grecian vr Romanis so lighted—at least, 
only partially; notwithstanding that windows prove almost invariably 
blemishes, in what may be otherwise satisfactory in design. It would 
seem, that because windows are highly characteristic and ornamental 
features in churches in the Gothic style, they must oe retained as 
inatters of eourse in all churches, however ill they may accord with 
the style selected for them. Had the interior of the Walhalla been 
lighted by windows on its sides, very different and decidedly much 
inferior would the effect have been from what it now is; besides 
which, many of its embellishments would have been very indistinctly 
seen. Such would have been the case in regard to the maguiticent. 
frieze or relief, by Pettrich and Schopf, after Wagner's desigus, which 
forms a line of sculpture beneath the entablature, extending altogether 
to about 3UU feet. The order of the interior is Ionie, but only in ante 
or pilasters at the angles of the piers between the divisions vf the 
plan, except at the further or North end, where is an open screen—a 
distyle in antis, through which is seen a fourth division answering to 
tlie opisthodomus vf au ancient temple. Over this Ionic order, there 
is another, of Caryatides, representing Valkyrie, and these culussal 
female genii (ten feet high) are in imitation of the chryseo-elephant- 
ine statues vf antiquity, the naked parts beiag made to resemble ivory, 
and the draperies blazoned with gold and colours. ‘The busts, which. 
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w present amount to about eighty, or half the number proposed, are 
l uniform in size, and in the Hermes fashion; and in regard to them 
e may here endeavour to meet an objection likely to be made. That 
there should be no statues, but only busts, may at first strike as rathera 
strange circumstance, inasmuch as the latter may be thought somewhat 
insignificant, and merely accessory objects in comparison with the 
splendid building in which they are deposited. No doubt they are so, 
if considered individnally, but certainly not, when considered collect- 
ively, for then they make a prodigious sum total, and their importance 
and interest become in keeping with the architecture around them. 
Certain it is that not one half of the same number of statues could have 
been properly arranged within the same space, and what is not least 
of all deserving consideration is, that by busts being adopted, one ex- 
ceedingly great difficulty has been entirely got over, we mean that of 
costume. In this respect, some of the earlier fignres might have 
roved suitable enough for sculpture, but then the later ones would 
eve contrasted very disagreeab!v, not to say ridiculously, witb them. 
So represented, would Mozart and Goéthe have seemed to have been 
of the same race, of the Germanic stock, as Otto der Grosse, and 
Friedrich der Rothbart? The sculptors employed upon the former 
would consequently have worked at a very great disadvantage com- 
pared with those who were favoured by the costume of the other 
figures, which, besides being more picturesque in itself, admits of being 
treated more freely. However skillfully managed, Goéthe’s coat 
would have been in our eyes, merely the very prosaic outside of a 
great poetical intellect. In most, if not all of the modern statues there 
would have been too much of the tailor and frizeur, unless they had 
been pnt into “night-gown and slippers” deshabille. The Gordian 
knot which has hitherto caused so much perplexity, and given rise to 
such very opposite opinions in regard to the adoption of modern cos- 
iume and sculpture, has therefore been on this occasion, if not un- 
ravelled, dexterously cut through. 

Another knotty point, however, there still remains,—at least, what 
has been made such by those who object to the Walhalla,—that its 
architectnral character—noble as it is in itself—is quite at variance 
with the name and purpose of the building. These, they say, lead us 
to look for a monument in a very different style of the art—not Gre- 
cian, but Germanie, And as far as names and their influence go, this 
sounds well; but then if the objection is a natural one, it is so much so 
that it seems to have been adopted at once, without a second consider- 
ation beirg bestowed upon it, and as if it could not possibly be met by 
any counter-objection. It may fairly be questioned whether anything 
nearly equally satisfactory would have been produced in the Gothic 
styles for that is one in which the Germans of the present day have 
not been eminently successful. Besides which, not only would a 
Gothic structure upon the same scale, have appeared comparatively 
small and deficient in bulk and majesty, but would, iu all probability, 
have borne too close a resemblance to a church, and have looked more 
like a building dedicated to religion, than to art. The applying any 
such form for à secular purpose, might therefore, have been construed 
into a desecration of it; whereas that of a Greek temple is not asso- 
ciated, in our minds, with any ideas of particular sanctity, nor does it 
excite other feelings of veneration than of those for art. Admitting 
that the Walballa—that is, its exterior, is scarcely more than a repe- 
tition of the Parthenon, it is also the only one—that which alone of all 
the things pretending to be ‘after’ the Parthenon, conveys an ade- 
quate impression of what the originai was in its pristine state. Were 
the Athenian structure still perfect, it might liave been a question if it 
was wortli while to erect a duplicate of it elsewhere, and for a very 
different purpose. Yet such is not the case; neither is the Walhalla 
a mere copy of it, and no more; because while it is so far a truthful 
copy of it as to exhibit the grandeur derived from loftiness of site, 
this last circumstance is here treated more architecturally, the ascent 
up to the building being immediately combined with it, and made a 
very principal and striking portion of the entire composition. 

We have now dwelt so long upon the subject of the Walballa, 
nevertheless passing over much which we conld have introduced into 
what we have said, that we have left ourselves no space for noticing 
other productions of German architecture, although some of them 
would Jurnish equal matter for remark, for description perhaps still 
more. Aroong them is the Residenz at Munich, a vast pile, forming 
not only a palace, but almost a cluster of palaces, comprising as it 
does the Auniysbau, the Festlau (with a facade nearly 800 feet in 
extent), the Ad/erheligen-Capelle, &e. Much, very much more, also, 
could we say on the subject of the Encyclopedia were we not here 
obliged to conclude. Which being the case, greatly as he dislikes 
German architecture, Mr. Gwilt has, upoa this occasion, some reason 
1o be satisfied with it, inasmuch as the notice we have bestowed npon 
it has diverted our attention from his own work. As it is, what we 
have said will at least serve to show what sort of matter and infor- 
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mation he has thought fit to pass over, and likewise to prove that 
much as he may affect to despise “ anonymous critics," aud all who 
w rite for periodical publications, some of them are quite as much, if 
not more au courant du jour than himself, and certainly understand 
equally well what is now likely to be expected, both by the public and 
the profession, from a work styling itself “An Encyclopedia of 
Architecture." $ 


OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE 
By Henry Fucton, M.D. 
No. 4. 


CONCILIATION HALL, DUBLIN, 
Scale 10 feet to the inch, 


ls? Clowr.—Who builds stronger than a mason, a shipwright or a car- 


penter ? 
* * * * * 


2nd Clown.—Marry now I cannot tell. 
1st Clown.—Cudgel thy brains no more about it, for your dull ass will 
not mend his pace with beating; and when you are asked this question next, 
say a grave maker, for the houses that he makes last till doomsday. 
HAMLET. 


Ir is not to a grave maker that the inhabitants of Dublin are in- 
debted for the design of the Conciliation Hall (intended as the place 
of meeting for the Repeal Parliament), else doubtless it would have 
been erected with more durable materials than brick and plaster, yet 
from certain eurly-cues on the summit, such as frequently ornament 
the last portable receptacle of frail humanity, we may form a tolerably 
correct notion of the enterprising undertaker of the design. But far 
be it from me to insinuate that any calling or profession should debar 
a man from studying the noble science of architecture, l only impeach 
the judgment of those committees of selection who do not cause to 
be produced something more worthy their conutry and their age. It 
matters not to the public by whom produced, or whether the artist bas 
or has not half the alphabet as a sequence to his name, provided the 
design does credit to his taste and to the discernment of his em- 
ployers. 

The architect has given us a pleasing variety of the emblems of 
war and peace in military cocked and opera hats above the windows, 
the warlike being in proportion to the peaceful as three is to two, and 
thus following the example of the façade of Antrim House in Merrion 
Square, erected for the late President of the late Royal Institute of 
the Architects of Ireland. Then we have a sham pediment, which 
does not mark the outline of the gable, but defines just notliing at all, 
as the ridge of the roof is on a level with the top moulding of the 
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pedestal which rises from its apex. On each side of this sham pedi- 
ment we have a balustrade for no other purpose that I can see, unless 
to put balusters out of fashion, and if this be the object I sincerely 
wish it may be successful. It may be observed in this design, how 
effectually the balustrades and parapets swamp the pediment; which 
will afford a good study for those who admire the expedient of con- 
verting a real pediment into a sham one. 

Jl. A writer under the signature of J. W. R. in the last number of 
this Journal, p. 416, objects to the proposal of making an Egyptian 
facade to the Museum, on the grounds that the style is not European. 
This line of argnment is so like what my good old aunt Marabella 
would urge, that I trust I shall be excused, if mistaken, in assuming 
the signature J. W. R., to be that of a fair incogaita, and reply, “ Ah, 
ma’am, are you aware that the same geographical reason would apply 
against the introduction of the beloved congo on your breakfast table?" 
It is true the Museum is a national one, that is, national property, but 
the geographical character of its contents have only the limit of the 
globe itself. What J. W. R. says of a Gothic facade is quite incom- 
prehensible, for I cannot suppose the existence of such a thing, the 
style depending npon the development of parts impossible to be 
brought into a mere facade. 

Of what is callcd Grecian architecture with its Palladian deformi- 
ties, we have enough. The Egyptian style is free from the polluting 
touch of Palladio or his school. In the one case we know what to 
expect; in the other hope opens a door in the unexplored field of 
Egyptian antiquities for the expectation of something better. The 
Greeks are supposed to have learned the art from the Egyptians, and 
why may not we? if the like success shall attend our exertions, 
great will be our reward. 

Oh, Madam, there be edifices called Grecian, which I have seen, 
and heard others praise, and that highly, that neither having the form 
of Grecian, nor the proportion of Grecian, Roman. nor Gothic, so 
pedimented, so rusticated, so bustled, so balustraded, so polytri- 
glyphed, so distorted, so perverted, that I thought some architect’s 
journeyman had designed them, and not designed them well, they 
imitated the style so abominably. But I would recommend to you, 
ma’am, and the Palladians, an attentive perusal of the entire charge, 
of part of which the foregoing is a parody, it is as applicable to 
architecture as to the drama—to Sir Rohert Smirke as to Hecuba. 

HI. Although the exterior of the Roman Pantheon, with the ex- 
ception of the noble portico, is an unsightly mass, yet it affords an 
important lesson worthy the consideration of us moderns. Where (it 
may be asked) is the architect who conld make anything of it in the 
way of ornament? Or who could design an edifice of tbe same form 
and dimensions, in the Greek or Roman styles at least, and make it at 
all ornate without being at the same time absurd? This, it would 
appear, was the feeling of its architect, and hence, with the exception 
of the portico, all ornament was reserved for the interior, which, for 
beauty, when restored in imagination to its pristine state, far surpasses 
the interior of any edifice in the world, unless it be some of the 
Gothic cathedrals, if things so dissimilar may be compared. Might 
it not be well in all cases where, from tlie required interior accommo- 
dation the exterior cannot be made in good taste, to follow the ex- 
ample of the Pantheon and leave it unornamented? this would tend 
to save the credit of the architect, the purse of the employer, and 
the feelings of amateur critics. The beauty of the portico forbids ns 
io suppose that it was a lack either of taste or talent which caused 
the tambour to be left as we see it: perhaps it was the intention to 
hide it by other separate and distinct buildings, for no means of in- 
ternal communication were left in the plan to favour the idea of 
some antiquarians, that it was intended as a hall appertaining to the 
baths of M. Agrippa. It need scarcely be remarked that the two 


exerescences, which rise like asses’ ears behind the pediment of the 
portico, are modern. 


? See interior of the new Exchange. 
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A RECENT GLANCE AT THE WORKS AND THE GEOLOGY 
OF THE SOUTH-EASTERN RAILWAY. 


THE travelling on the Croydon Railway is very smooth and agree- 
able, an effect which, I understand, is due to the system of construc- 
tion adopted for the permanent way. The rails on this line are 
laid upon longitudinal sleepers, which are placed in a continuous un- 
interrupted line under eacb rail. The train has, therefore, an equal 
and uniform support at every point, and is not subject to the jolting 
motion which is experieneed ou many other railways. 

The Croydon Railway, I need scarcely say, is used in common by 
the trains of the South-Eastern aod the Brighton Railways, both of 
which approach the metropolis bv means of thisline, which may, 
therefore, be considered as the ¢runk for the south-east of England. 
The country adjoining the Croydon Railway between the Forest Hilt 
summit and Croydon is delightful. The railway is flanked by several 
noble woods, the property of Lord Dartmouth and Lord St. Germain, 
and the whole country is stadded over with inuumerable pleasant 
cottages and villas, most of which command an estensive prospect 
from the elevated position which they occupy. The Croydon Canal, 
which was formerly a favourite resort of the augler and a famous 
place for boating parties and water frolics, for which, indeed, it was 
more distingnished than for any commereial benelits which it ever 
realized, has beeu quite forced out of existence by the railway. Some 
part of the canal has been filled up, its bridges pulled down, and its 
locks dismantled, while in other parts, the railway actually passed in 
the same line, and the ancient bed of the canal was lowered in order 
to suit the convenience of the usurper. Ina few places, however, as 
about Sydenham and Annerley, short lengths of the old canal still re- 
main, and these having been stocked with fish by the proprietors of 
the neighbouring taverus, are still frequented by many metropolitan 
anglers whose occupations do not aiford them time for a sojourn at any 
more distant fishing station. 

We left New Cross at a quarter hefore 10 and arrived at Croydon 
just a quarter past. About half a mile nearer London than the joint 
station of the South-Eastern and Brighton lines, the Croydon Railway 
turns off to the right towards its own station north of the town. At 
Croydon we enter upon the Brighton Railway, which is used by the 
Dover Company as far as Merstham, where the South-Eastern line 
branches off. Shortly beyond Croydon there is an interesting section 
for geologists, in a deep cutting where the Brighton Railway passes 
throogh the lower sands of the plastic clay formation. This sand re- 
poses immediately upon the chalk, the junction with the latter being 
exposed in the cutting. After leaving this cutting, which occurs at 
Coombe Nill, just south of Croydon, the line enters the chalk distriet 
of the Surrey Downs. This is a gradually rising tract of country 
from Croydon to the summit of the chalk range at Merstham. 
The surface of the chalk is varied by numerous alternate valleys and 
ridges, the former of which have been washed out by the mighty rusli 
of some ancient ocean long before the earth was peopled by its pre- 
sent race of inhabitants. These valleys are, notwithstanding, quite 
dry at the present time, if we except tliat in which the intermittent 
stream called the Ravensbonrne occasionally breaks out and flows for 
afew weeks. This chalk district is distingaisbed by a very light and 
shallow soil, and the land is much covered by flints. Except in some 
of the valleys the soil is much too shallow and porous for the growth 
of corn, and is, therefore, devoted to pasturage, the grass being very 
short, but of a sweet flavonr, and well adapted for sheep like that of 
ordinary mountain districts. Few tracts are more difheult of im- 
provement than one with a dry absorbent subsoil of chalk with a very 
shallow covering of mould. The clay and sand proper zor mixture 
with such a soil for the object of improving its mechanieal structure, 
have to be conveyed up hill from valleys which are already too low, 
and from which the earth can ill be spared out of any occasional ex- 
cavations. Nevertheless, the jndicious application of capital to the 
object of strengthening the soil and rendering it more retentive of 
moisture, would effect great improvements even in tbe most unpro- 
ductive chalk districts. 

Between Croydon and the Merstham tunnel there are several minor 
stations at which only the Brighton traius stop, those of the South- 
Eastern company making no stoppage till they arrive at the other end 
of the tunnel. 

From Croydon to Merstham, at which place is the summit of the 
chalk country, the Brighton Railway rises all the way at the rate of 
2U feetin a mile, and very heavy cuttings tbrough the chalk have 
been found necessary to seeure even this, which, in tbe language of 
engineering, is by no means a favourable gradient. Before entering 
the Merstbam tunnel particularly, the cutting is very deep, and the 
sides of the excavation being nearly upright, have a very formidable 
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appearance, suggesting the idea of considerable danger, even from ; 
the fall of a very small mass of rock from the top of the cutting, 
should it happen to alight upon a passing train. 

At Red Hill, which is about two miles south of the Merstham 
tunnel, the South-Eastern Railway diverges from the Brighton line by 
a short curve, which forms an arc of a circle one mile in diameter. 
The first work which attracts attention on the South-Eastern line is 
the great tunnel through the green-sand formation at Bletchingley 
33 miles from the junction with the Brighton line. This tunnel is 1326 
yards in length, and is built in the form of an ellipsis with a circular in- 
yert. The width of the tunnel in the widest part, namely, io the minor 
axis of the ellipse is 24 feet, its width at the invert is 22 feet 3 in., 
the versed sine of the invert is 3 feet, and the full vertical height of 
the tunnel is 25 feet, measured from the hollow of the invert to tlie 
crown of the arch. I take these dimensions from the report of 
General Pasley on the opening of the railway. In the neighbourhood 
of Bletchingley, and in the same range of sand hills as that of which 
Red Hill forms a part, are the famous Fullers’ earth quarries at Nut- 
field. This mineral is extensively carried into the clothing districts 
of Yorkshire and the west of England, and is of great importance in 
the woollen manufacture. 

It is worthy of notice that the first public railway constructed in 
the south of England, was that laid down from Wandsworth to 
Merstham, for the purpose of conveying the lime, firestone, and ful- 
ler's earth cf Merstham, Gatton, and Nutfield, to Croydon and Wands- 
worth, from which places these minerals were sent by barges up the 
Thames and through the Croydon Canal. This ancient railway was 
called the Surrey iron tramroad, and was the work of Mr. Jessop a 
celebrated engineer, who designed it about the beginning of the pre- 
sent century. The minerals formerly carried by this tramroad are 
now conveyed by the Brighton Railway and by carts along the public 
road. The old tramway bas been hought up by the Brighton Railway 
company, and all the iron and stone blocks sold off. The fullers’ earth 
pits are highly interesting to geologists, and are well worth a visit 
from any one who has an hour to spare at Red Hill. The peculiar 
earth known by this name is a variety of clay possessing highly ab- 
stergent properties, which renders it of great value in the process of 
cleansing woollen cloths from grease aud other impurities. Fullers’ 
earth contains 53 per cent of silex, a larger proportion than most 
other clays, and is distinguished by a remarkable property of falling 
to pieces and readily passing into the state of impalpable mud on the 
addition of water. In consequence of this it is necessary to preserve 
it with great care from the injurious effects of rain, and the carts 
containing it are commonly covered with tarpaulin for this purpose. 
Some of the embankments on the Brighton Railway were partly com- 
posed of fullers’ earth in a wet condition, and this material being soon 
reduced to a fluid state run ont from its place in the embankment, which 
as a matter of course, gave way, and subsided to an aiarming extent. 
The fuller earth of Nutfield is of two kinds, the blue and yellow, 
the latter being esteemed the best. The pits contain great quantities 
of a semi-transparent massive spar, termed by mineralogists the 

onderons earth or sulphate of barytes, (from Bapos weiglit.) Besides 
the Bletchingley tumnel there is another short tunnel SS yards in 
length, just before coming to Tunbridge, aud a succession of cuttings 
and embankments, some of which are of considerable extent. There 
are also several large viaducts over branches of the Medway in the 
neighbourhood of Tunbridge. 

The strata between Bletchingley and Tunbridge belong to the 
weald clay formation, but at Tunbridge several of the cuttings 
present sections of the Forest series, thus proving the interestiog 
fact that these latter strata encroach more upon the weald at this 
place than shown on Mr. Greenough’s and other geological maps. 
The true weald clay is almost uniform in its appearance, consisting 
commonly of the blue or brown varieties, with occasionally a thin bed 
of imperfectly aggregated shelly limestone, whereas the Forest strata 
consist of numerous alternatioas of sand and sandstone, with beds of 
clay extremely various in thickness, separating the layers of rock 
from each other. This appearance, which is presented by the cut- 
tings near Tunbridge cannot be mistaken for that of the weald clay, 
and hence ample reason appears to exist for examining into the ac- 
curacy of the geological maps of this district. The principal works 
between Tunbridge and Ashford are a deep cutting at Postern be- 
iween tliat place and Headcorn, with several viaducts over the Teise 
and the Beult feeders of the Medway, aud one over the Stour, which 
flows by Canterbury and falls into the sea at the Reculver. These 
viaducts are principally built of timber, by which, of course, their 
cost has been considerably diminished, although, at the same time, it 
must be borne in mind, that they will decay much more speedily, and 
probably prove not cheaper in the end than structures of masonry. 

The stations on this line have also been designed with a strict view 
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to economy. Those at Tunbridge and Ashford are of considerable 
size, the others consist of small wooden buildings stuccoed on the 
outside, lined on the inside with canvas, and painted or papered ina 
handsome manner. At each station there is a booking office on each 
side of the railway, and these offices are not opposite to each other, 
that intended for the down train being nearest to Dover, and that fur 
the up trains nearest to London. 

The permanent way on this line is constructed in a peculiar manner. 
The rails weigh about 711b. per lineal yard, and are fixed in chairs 
which are supported by transverse sleepers of timber. The chief 
peculiarity consists in the form of the sleepers, two of which are 
made by sawing a sqnare log of Baltic fir diagonally throngh the 
middle, so that each sleeper is a triangle in section. These triangular 
sleepers are laid with the edge or vertex downwards, and the chair is 
bedded upon the flat upper surface. The advantages of this plan are 
said to comprise superior facilities for packing the sleepers so as to 
secure them from disturbance, at the same time that its economy is 
said to be greater than any other that has been tried. Considerable 
difficulty has been experienced in procuring ballast for the permanent 
wav. This was originally supplied by the sand cutting at Red Hill, 
but the material used was of far too fine a quality, and 1s blown away 
in great quantities during windy weather. I hear that the company 
is now about either partially, or entirely, to re-ballast the line with 
gravel from Croydon, the expense of carriage by the railway being so 
small that they can afford to go ell this distance fora superior material. 

I have already said that the railway commences by a curve when it 
leaves the Brighton line, and with the exception of this curve the line 
may be considered straight all the way to Ashford, a distance of 
nearly forty-five miles from its junction with the Brighton Railway. 
Throughout this long distance, with the exception of the small pro- 
trusion of Forest strata at Tunbridge, the line lies entirely in the 
weald clay, which forms a flat belt of country about seven miles wide, 
rising to the north towards the sand range which accompanies the 
north Downs, and bounded on the south by the gradual slope of the 
Forest district, which assumes in central Kent an elevation of 600 or 
800 feet. The weald thus lies in a valley between the sand range on 
the north and the Forest country on the south. It is everywhere 
covered by abundance of fine oak timber, which flourishes in such 
Inxuriance upon the weald clay, that William Smith the geologist, 
who first traced the succession of strata in this part of England, 
adopted the name of the oak tree clay for this formation. 

Whoever has paid any attention to the physical geography of this 
country must have been impressed by the important connection be- 
tween the Wealden district and the surrounding barrier of chalk 
which everywhere accompanies it. A series of cold wet clays, re- 
markably adhesive and retentive of moisture, composes the subsoil 
of the Wealden country, a soil so mechanically constituted as to he 
almost incapable of cultivation without the action of frost or of some 
other agent capable of producing a mechanical division and sepa- 
ration of its adhesive particles. Just such an agent is quick lime, 
which being mixed with the stiff heavy clay, bursts and splits the 
clods into many pieces, and produces a soft mellow soil which is ca- 
pable of being cultivated to great advantage. For many years it has 
been the practice of the best farmers in the wealds both of Kent and 
Sussex to transport large quantities of chalk either burnt in the state 
of quick lime, or in the native state of chalk, to be burnt on their 
own land, for the purpose of mixing with the soil. It is a well- 
known fact that lime is even carried to some parts of the weald, 
a distance of 20 miles or more over such execrable roads, that tlie 
cost of carriage alone must exceed 1/. per ton. Now mark the cir- 
cumstances of the great extent of wealden clay through which the 
South-Eastern Railway passes. On one part of the line, namely, ad- 
joining the great cutting and tunnel at Merstham, there is a million 
tons of chalk lying absolutely waste and useless, encumbering the land 
by its presence, and forming unsightly heaps of spoil by the side of 
the railway. Why is not this chalk burnt into lime and conveyed by 
the railway into the clay districts, where it would produce such ob- 
vious improvement? Chalk may be had iu equal abundance from 
the southern extremity of the line at the works beyond Folkstone, so 
that the distance of carriage to no part of the clay district on the 
direct line would exceed 25 miles, and the cost at the ordinary charge 
for carrying lime would be about 8s. per ton for the whole distance. 
If the railway were employed in this service it would prove af incal- 
culable advantage tothe agriculturists of Kent, as it runs directly 
through the middle of the wealden district in its longest direction, und 
the earriage by wagon from the sides of the railway would nat exceed 
four or five miles in the most urfavourable cases. I did not oliserve 
a single ton of limeJon the railway when I passed over it, and I 
greatly fear that hitherto the agriculturists of this district have been 
grossly negligent of the advantages within their reach. 
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Besides the deficiency of lime to mix with the soil, there is another 
circumstance which seriously deteriorates the prosperity of this dis- 
trict. The various streams and rivers flowing through it, as the Stour, 
the Beult, and the Teise, with the various branches of the Medway, 
afford a drainage so little below the general surface of the country, 
that collateral drainage cuts would produce little or no advantage, as 
the water stands in all the water courses at a level so high as very 
injuriously to saturate the adjacent lands. Under these circumstances, 
embauked watercourses on a high level would be required to carry 
off the drainage water, which would consequently have to be pumped 
up by steam or otlier mechanical power. It will probably be long 
before the circumstances of the country will permit of such extensive 
measures in agricultural engineering being carried into effect, but the 
meaus pointed out of procuring lime for dressing the land are ob- 
viously within the reach of all, and it can be esteemed nothing less 
than criminal to neglect them. 

The railway company is carrying on extensive works in connexion 
with the harbour of Folkstone. A splendid hotel has been erected 
elose to the harbour fur tbe aceommodation of passengers to and from 
the Continent. An elegant and substantial brick viaduct is being 
built from the railway station outside the town down to the harbour, 
and this when completed will afford great accommodation for em- 
barking and landing hoth passengers and goods. The harbour was 
formed many years since by the inhabitants of the town, who, in order 
to complete the works, were obliged to borrow money from the Ex- 
chequer Loan Commissioners; as the interest of this loan was not 
regularly paid, the harbonr, like many other public works in similar 
eircumstances, was seized by the Commissioners, it was lately sold 
to the South-Eastern Railway Company at a very low price. This 
bargain was no sooner closed than the company undertook exten- 
sive measures for the deepening and general improvement of the 
harbour. When it came into their possession vessels could only 
lie at one particular place inside the harbour, namely, alongside the 
western pier, there being no sufficient depth in other places, even at 
high water. From the numerous lines of temporary railway laid 
down from the harbour to the beach on the east side, the earth-wagons, 
and the horse runs ereeted at various places, it appears to be the inten- 
tion of the company to deepen the whole area of the harbour, so as to 
give the same depth of water inside as there is upon the bar at the 
entrance. The area of the harbour is about 12 or 15 acres, and it is 
enclosed by sea walls of a peculiar construction, the stones being laid 
not in horizontal courses but at an angle of about 45°. All the courses 
regularly rake up at this angle from the base of the wall to the top, 
and the stones are pitched in dry without mortar, so that the sea is 
allowed free access through the numerous cavities in the wall. The 
stone of which the sea wall is built belongs to the green sand forma- 
tion. It correspunds with the Kentish rag so extensively quarried in 
the neighbourhood of Boughton Malherbe, Sutton Valence, and other 
places in the northern part of the county. The stone is a very hard 
calcareous pi interspersed with numerous small specks of the pecu- 
liar mineral called silicate of iron, from the colour of which the for- 
mation takes its name. The stone is procured abundantly in the im- 
mediate neighbourhood of the harbour; indeed the beach hereabouts 
exposes the bare rock which pitches dowo at a considerable angle to 
the north. The action of the sea npon the rock is to tilt large masses 
of it np from its natural bed, and many huge blocks may be seen 
resting in this altered position which the violence of the waves has 
caused them to assume. It was probably from observing this natural 
fact, and finding that the rock on which the sea walls were to be 
founded, was already formed by nature into steps, which the new con- 
struction would most readily unite with if the stones were laid at an 
angle, that the peculiar method of building, I have referred to, was 
adopted in these works. The walls appear to stand remarkably well, 
and though during the recent gales immense mountains of shingle 
have been raised against the groin at the western entrance of the 
harbour, no damage appears to have been sustained by any of the 
walls. The blocks of stone are of very great area, some of them 
more than 100 square feet; but their thickness is not great, few of the 
beds being more tban S or 9 inches in depth. The bar at the entrance 
of this haibour is quite dry at low water, and renders the entrance 
impracticable except for a few hours before and after high water. 

l had intended to extend my observations to the yet unfinished 
works of the railway between Folkstone and Dover, but the whole of 
the day which I had at my command was so fully takeo up at the 
former place, that ] must defer an. examination of the remaining part 
of the line until it is open to Dover, which I am informed will be in 
the course of a few weeks. H. 
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THE RAILWAYS’ TERMINUS, LONDON BRIDGE. 


A STATEMENT having apeared in the Journal of the last month, ree 
lative to the building of the London Bridge Station of the Brighton, 
Croydon, Dover, and Greenwich Railways, which is caleulated to mis- 
lead, in consequence of it not being exactly expressed in accordance 
with the facts ; we therefore deem it right to state that the whole of 
the works of the three first-named companies have been under the 
joint direction of Messrs. Rastrick and Cubitt as Engineers, and of 
Mr. H. Roberts as architect and that Mr. Turner to whom especial 
reference has been made was employed at the recommendation of the 
“Joint Engineers and Architect,” as “resident superintendent,’ and 
to prepare the drawings according to the directions received from 
them, which drawings were of course subject to their constant snper- 
vision and alteration. The facade building combining the offices of 
the Greenwich Railway Company was designed in conjunction with 
Mr. G. Smitb the architect to that Company although the details were 
left more immediately under the direction of Mr. Roberts. 


THE STEAM PLOUGH. 


On Saturday, Dec. 9. we had the pleasure, says the Dumfries Courier, of 
seeing this truly remarkable machine in operation ; and a more striking proof. 
of what ean be accomplished by human skill and perseverance can hardly be 
imagined. In the month of August last, a description of the machine was 
given in our columns. with a sketch of the improvements projected by Mr. 
W. J. Curtis, civil engineer (an old correspondent of this Journal) ; and these 
have been bronght in the interim to such a state, that the plough is now in 
full working order. Those who have paid any attention to the subject are 
aware that the steam engine which drives the plough is contained in a 
wooden house, borne on the moss by two flexible endless bands or wets, 
formed of timber and fastened by bands of hoop iron. By this arrangement * 
the great weight of the boiler, engine, and other apparatus, is distribnted 
over a considerable surface, and the mass enabled to bear a pressure which, 
in ordinary circumstances, wauld force it to sink. By the application of 
wheels and moveable railway bars, on a principle formerly explained, the 
engine honse can be conveyed along ata slow rate, moving in curves; and 
indeed since the date alluded to, it has been removed to a part of the moss 
nearly a quarter of a mile distance from its origina! situation. 

The prevalent behef on the subject is that. the plough travels on the moss 
propelled by the engine in the same manner as a locomotive on a railway. 
This is riot the case, however; the engine remains stationary (or at least 
comparatively so), while the plough is propelled on the principle of the end- 
less rope, somewhat akin to what may be seen at the statinns of the Liver- 
pool and Manchester, or Edinburgh and Dalkeith railways, where trains 
ascend and descend the adjoining tunnels by means of a stationary engine. 
In a right line opposite the engine-honse, and at the distance of the furrows’ 
length, there is a wooden framework on wheels, also moving on a moveable 
railway. Itis betwixt these apparatus that the plough, detached alike from 
both, or at least only connected by the rope, moves along. The rope of 
great strength, being composed of wire twisted together, passes round two 
drums in front of the engine, and round a pulley in the centre of the wooden 
frame work. The p‘ough is also connected with this rope, so that when the 
engine is put in operation, by which the drums revolve, the rope being coiled 
round one of them and off the other, impels the plough from the engine 
bouse towards the wooden frame work, which acts as a point d'appui. The 
plou,h is double in every respect, so that when the wooden frame work has 
been reached, or in other words the length of forrow completed, another 
furrow is formed by the plough returning to the engine house. The plough, 
be it distinctly nnderstaod, alone moves in forming the furrow, the engine 
and frame work merely requiring to be shifted the breadth of the furrow for 
each one which the plough forms in length; or to make a comparison with 
the common process, the engine moves along the head rig, while the plough 
goes up and down the field. 1n the plough itself the improvements made by 
Mr. Curtis are particularly conspicuous. The instrument consists simply of 
a share at either end moving on two small wheels, with a wooden framework 
below and an iron one above, which distribute the weight over a considerable 
surface. The steersman sits within, and by means of a novel invention, 
directs the course of the plongh at pleasure; for, by turning a wheel, he 
coils or nncoils part of the rope upon a small drum attached to the machine, 
which brings the force of the engine to bear obliquely on either side desired, 
and guides the apparatus in the same manner as a ship is steered. A code 
ofsignals has also been established, by means of which the steersman can 
communicate with the individuals in charge of the engine and those stationed 
at the pulley framework, according as circumstances may require, One great 
step in this interesting experiment has now been made. The plough ploughs 
well and steadily, at the rate uf between twoand three miles an hour, turning 
over its huge furrow in a perfectly straight line, in a piece of moss where 
ho could not even stand, far less draw. 


———— 
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RAILWAY COMMUNICATION WITH IRELAND. 
Tre Report OF JAMES WALKER, Ese, C.E. 
(Slightly Abridged, with an Engraving, Plate XVIII.) 


To Sir Jobn Barrow, Bart., Secretary to the Admiralty, 

* * [now procecd in the order pointed out to me in your letter. First, 
to give my opinion of Holyhead for a packet station, and also for a harbour 
of refuge; these being two distinct questions. My instructions may he 
taken as having reference chiefly to the engineering part of the subject; but 
it was impossible for me to do justice to this, without extending my consi- 
deration out to sea, and even across the channel, and considering how the 
day and night beacons, the land-marks, aud the shoals, affect the passage 
and the entrance into the harhour. I have, therefore, examined the charts 
and pursued the reports on this subject, particularly that of Sir James 
Gordon and Captain Beechy, which, with the observations on the petition of 
Mr. Ormsby Gore, and others, aod the replies to these observations, together 
with the opinions of the various naval officers, including Lieutenant She- 
ringham, appear to me to have completely exhausted the naval part of the 
question, and must be well known to the Lords of the Admiralty, and all 
who have attended to the subject; so that very little need be said hy me on 
that head. The natural advantages of Holyhead are described to consist of 
its heing the ncarest point of land to Dublin, being situated under a pro- 
jecting and very conspicuous head-land, giving facilities for keeping out at 
sea in case of missing, or being nnable to enter the harbour, the Skerries 
forming another good sea-mark, the entrance being free from har, and the 
shelter which the bay affords to vessels from all winds, excepting between 
north-west and north-north-east. 

Holyhead Harbour.—This bay, and the shallow estuary now forming the 
inner Holyhead harbour, appear always to have been a shelter for coasters; 
and the creation of a town there, before art had done almost anything to 
assist nature, coufirms the opiuion. It was not until 1715 that a light was 
shown upon the Skerries, nor was the South Stack lighted until 1809. These 
lights heing oue on eacb side of the harbour, at the distance of eight miles 
from each other, together with the pier, and the excellent light upon it, be- 
iween the two outer leading lights, have much added to the natural advan- 
tages of Holybead, and mark the direct course to, and the entrance into, the 
harbour in a superior manaer. 

The Stag Rock, which has now fifteen feet upon it at low water of spring 
tides, and the platters, which are withiu half a mile of the shore, are the 
only sunk rocks in the direct course of the entrance. There is one uninter- 
rupted course, clear of shoals, betweea IIolyhead and Kingstown, with the 
exception of the Burford Bank, which has upon the shoalest part two fa- 
thoms at low water spring tides. 

The prominent disadvantages (withia the * head") of Holyhead in its 
present state, as a harbour of refuge, are, that the bottom of the bay is bad 
holding grouud, so that vessels at anchor there are exposed, during heavy 
northerly gales, to great danger of their anchors dragging, and their being 
driven upoa the rocks, which, with some exception, encompass the bay; 
also, that from the pier pointing so much towards the shore, there is not 
room for a vessel to work in with a strong westerly, or to get out with an 
castcrly wind, without daoger of getting upon the rocks. I have not re- 
ceived a list of the losses and damage that have occurred. The depth along- 
side the pier for 300 feet is 10 fect at low water: this decreases rapidly, 
leaving but little space, even near the entrance, covered with water at low 
water of spring tides, and one half of the estuary or inner harbour is dry 
hefore half ebb. 

As a harbour of refuge, therefore, Holyhead has at preseut but little pre- 
tensions, aud yet it is much used by wind-bound coasters. T was informed 
by Captain Evans, the harhour-master, that during the three first mooths of 
this year, 394 vessels used the barbour for shelter, or beiag wind-bouad or 
laid up. 

As a mail- packet station, Holyhead has, even now, much to boast of. The 
certainty has indeed been extraordioary. Lieutenant Joaes informed me 
ihat duriug the six years be has heen ou the station, there has been no in- 
stance of his packet, in the very worst weather, not having started so soon 
as the mail was on board, or of having put back after having started, or of 
being unable to enter after approaching the harbour. A few of the 
crossiogs have however heen long. During the six years he has had 
one passage of 21 hours and two or three of eighteen hours. Com- 
mander Kaines also, the agent for all the packets, stated, that the Holyhead 
packets bad never missed startiug, and that they can make the passage at all 
weathers. Lieutenant Smail, of the Zephyr, said, that, excepting about six 
times in winter, duriag excessive gales, his longest time has been 71 hours, 
the quickest 5}, aud the average 63 hours. This information, added to the 
letters which are attached to Sir James Gordoa and Captain Beeclicy’s re- 
port, from the same, and from other officers who had left the station, is very 
strong as an argument in favour of Holyhead, in even its present state. * 

I beg naw to refer you to the accompanying design fnr improving and cn- 
larging Holyhead harbour. It may be considered as of three divisions :— 
Ist. A steam-packet pier, snílicient to give accommodation to the proposed 
larger packets. 2nd. A break-water pier, to form, upoa a cheaper plan, a 
shelter to shipping from the northerly winds; and 3rd. The further extension 
of the landing-pier in the same direction as hefore, and returning the end 
over the Stag Rock, towards the termination of the breakwater, thus forming 
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an inclosed barbour for refuge and the convenieace of trade. Each of these 
stages may be considered an independent work, and would be useful without 
ihe other. The third or last division is a larger work. 

Returning to the packet-pier (lettered A B on the design No. 1) its direc- 
tion will be east-by-south nearly; its length 700 feet, and width 80 feet— 
both sides walled and faced with ashlar, as the north side will form also one 
side of the future harbour. The depth at low-water spring tides, at the 
inner end, 12 feet, and at the outer end, 18 feet. A retura jetty of 100 feet 
is proposed at the outer end. The estimate of this division is £78,000. 

Second. The breakwater (lettered E F Gon the drawing No. 1) is de- 
signed to he carried out from the rocks at the north end of Salt Island, in 
an east-by-south straight direction 500 yards, and there returned by a curve 
to a southerly direction. Fts termination or head will bear north-east-by- 
north of the Stag Rock, from which it will be distant 250 yards. This arm 
as will be seen by the plan, will shelter a large space (upwards of 70 acres) 
from all the heavy seas to whichit is open. The low water depth, excepting 
for a very small space on the west side, will exceed 18 feet, the average 
being 24 feet. It will also protect the north side of the steam-packet picr, 
so that vessels may come alongside it. The estimate of this work, includiog 
the removal of the inner platters, is £177,000. These two works, therefore, 
amount to £255,000. i 

By the third division it is proposed to extend the packet pier 750 feet 
(from B to C on the drawing No, 1), and to project a jetty 150 feet to the 
southward. Thus the present pier, with the pier before described, aud this 
exteusion, will form the south side of the harbour of refuge. A return ia a 
north-east-by-north direction for a length of 900 feet (lettered C D on the 
drawing No. 1), will leave an entrance of 300 or 350 feet wide between it 
and the termiaation of the breakwater, making a complete harbour of refuge 
of about 80 acres, iu which the large-class ships will be afloat at the lowest 
water. The cost of this work will be £145,000. 

The amount of the three works is thus £400,000. When they are done 
the accommodation will be of the first order for steamers, the leagth of deep 
water quay being not less thaa 3900 feet, of which 2900 feet are within the 
inclosed harbour. ‘There will also be an excellent harbour of refuge, which 
ships of the largest class may enter and leave with almost all winds, be al- 
ways afloat, and in perfect safety while iu the harbour. As I before said, 
each may be finished independently of the other, and each will be most 
useful after its kiad, but not perfect as a whole, because the breakwater 
alone would not give such complete refuge as when made aa inclosed har- 
bour, by the completinn of the third division. The two first divisions, 
amounting to £255,000, correspond nearly with what 1 have afterwards to 
submit for Porth-dyn-llaen, where an inclosed harbour is not proposed. * 

Having already described the disadvantages of Holyhead in its present 
state, it is but justice to say now, that I think the works ł have just descrihed 
will almost entirely remove them. Thus, the bad holding ground outside the 
harbour will be of very little consequence, if vessels, by entering the har- 
bour, have little or no occasion to anchor outside; nod the same reason 
renders the rocks round the bay comparatively harmless. łam not aware 
that in my departmeat there cau he au objection to the plan but the expense; 
and as doubliug the expense quadruples the area, and diminishes the swell, 
I consider that if made at all the harbour should be capacious. * * * 

Porth-dyn-llaen Harbowr.—llaviug thus given my opinion of llolyhead, 
with its capahility of improvement, 1 have now to state the result of my ob- 
servations upon Porth-dyn-llaen. lts present state may be considered as a 
state of nature, scarcely auything having been done to improve it; nor does 
it appear that any ene connected with shipping has thought it his interest to 
settle or build near it for furnishing supplies to the vessels that may have 
frequented it. There is no shop or store of aay kind nearer than Edern 
(one mile); nor is there the appearance of their having been one; a proof 
that if on occasions a great number of ships have taken advantage of the 
harbour, these occasions have not been frequent, or the ships must have re- 
mained a very short time. Yet this may not be conclusive against Porth- 
dyn-llaen baviag important natural facilities, for developing which a judicious 
application of science might do much. There are points ia which I consider 
it has advantages. + x be * 

In its present state there is nothing to recommead  Porth-dyn-llaen as a 
station for packets. Everything would have to be done; and it cannot ho 
denied that the elevation of the surrounding sandhills, which is 80 ta 100 
feet above high wacer, close to the sea, would cause considerable labour aad 
expense to make convenient huildings, approaches, and communications. An 
example of this is given in the levcl at which Mr. Vignoles and Mr. Purdon, 
the engineers, have proposed to terminate the Porth-dyn-llaeu Railway near 
the point, being 70 to 80 feet above the level of the sea at high water. 
This may he lowered, but the inclination would be increased. 

Your iastructions to me are, to prepare plaus for a harbour, for a packet 
station, and for a refuge harbour at Porth-dyn-llaen, as well as at Holyhead, 
I have done so, and by enlarging Lieutenant Sheringham's chart, have to 
present a design for a pier and breakwater at Porth.dyn-llaen, drawn to the 
same scale as that for ITolyhead. 

Firstly.—For a packet station, the design proposes to form a pier from the 
east angle of Porth-dyn-laen point to Carreg-y-chwislan (lettered A B on 
design No. 2), a length of about 300 yards, in an east. hy-south direction, 
which is terminated by a return jetty upoa Carreg-y-chwislan. This would 
give good length for steamers; the depth inside it, is ample. The width of 
the quay or pier, exclusive of parapet, is shown to he 50 feet. I have sup- 
posed a quay wall at the west end of the pier to be requisite for the purpose 
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of giving between it and the rock a site for buildings, and other conveniences 
necessary for connexion with the packets. This is drawn to go southward 
from the west end of the harbour wall, at A on the plan, and to extend to D, 
a length of nearly 200 yards. The amonot of the works I have described 
to form this packet station is estimated at £120,000. 

Secondly.—A harbour of refuge is supposed to be obtained by forming a 
slopiog breakwater (from B to C on the plan) 600 yards in continuation of 
the pier. The area sheltered from the worst winds, and of which no part 
would have less than 12 feet water at low water, is about 100 acres, which 
from the apparent facility of procuring stone, * might be executed for about 
£90,000. Thus the engineering works for tbe packet harbour and refuge 
harbour would be £210,000, exclusive of all other buildings and accommo. 
dation, the expence of which would raise the total cost above that for all the 
works which I have designed for Holyhead, and then Porth-dyn-llaen would 
be more contracted in quay room, and inferior in other conveniences, but 
would have a larger decpwater harbour. E * x 

The relative positions of Holyhead and Porth-dyn-llaen harbours, and the 
adjacent coast lighthouses, are shown on drawing No. 3. The advocates for 
Porth-dyn-laen place in the foreground the objection that Holyhead is often 
in fog, and point to the excellent land mark afforded hy the “ rivels," and 
other high ground in the bay. The reply from the other side is, that there 
is deep water to the foot of the “head,” which is often clear when the sum- 
mit is in a fog; that it is the land-mark which is of all others best known, 
wbich a seaman coming into the channel generally attempts to make: that 
the rivels in Caernarvon Bay are not to be seen in foggy and thick weather 
until approaching them, when if a mistake has been made, it is difficult to 
correct it; and that the rivels at the bottom of the bay, are by no means 
equal to the head at the projecting point, as a land mark. * * 

On referring to the objections to Holyhead, it may be noticed that they 
chiefly apply to the harhour as it is. Now, if the measures I have proposed 
would remedy these defects, which 1 think they would do, and render it 
nearly a perfect packet station and harbour of refuge, it is in this improved 
state that it should be compared with Porth-dyn-llaen in its improved state; 
for, in a national question of this kind, the true policy I take to be, to select 
what is capable of being made the best, and if there has been an error in 
hitherto using llolyhead, to proceed no further, but at once to adopt Porth- 
dyn-llaen. After, however, doiag the best in my power in planning for both 
places, and supposiog the land facilities equal, I have been unable to discover 
anything like sufficient grounds for preferring improved Porth-dyn-llaen to 
improved Holyhead for a packet station; I should say this if the sea dis- 
tance were equal, which is not tbe case, Holyhead being nearer by six geo- 
graphical or seven statute miles. Sir James Gordon and Captain Beechey 
state the virtual difference in making the passage, owing to the influence of 
the tides and to clear the kish sand, as several miles greater than the actual 
difference; aod on the average of cascs the fact will, as I have said hefore, 
be so. 

If, then, Holyhead be the better atation, independently of the town, the 
pier, the dock, the government yard, and the present land enmmunication— 
all these come in to add to the weight of the arguments in its favour—I do 
not think it possible to have at Porth-dya-Haen so convenient a site for a 
dock-yard establishment, as I have them npon the plan on west side of the 
proposed new harhour at Holyhead. For these purposes also, the nearer dis- 
tance of IIolyhead to Liverpool by sea, for the conveyance of materials, is a 
eoasideration. 

Notwithstanding all this, a harhour at Porth-dyn-llaen, on the plan I have 
proposed, would be found very useful as a harbour of refuge for wind-bound 
vessels, or ships in distress, driven into or near to Caernarvon Bay, or going 
to Caernarvoo, or to the Menai Straits for cargo, and waiting to cross the 
bar. * * * * * * 

The Raiheay.—1 have now to comply with the part of your instructions 
that has reference to the communication by railway from the two harbours, 
and. as | have already stated, this branch must be imperfect, from my not 
having yet received any plans of an ialand or south line. To the coast line 
I have given considerable attention. Mr. Stephenson aud Mr. Giles have 
each proposed a line from Chester to Tlolyhead, and each has been reported 
on in detail by Sir F. Smith, and Professor Barlow. I have marked upon the 
Ordnance sheets which will he delivered with this report, Mr. Stephenson's line 
by yellow, and Mr. Giles’s by red lines. Nearly the same line was suggested, 
and is described hy Mr. Vignoles, in his report of November, 1837, to the 
Commissioners for inquiring into the subject of railways ia Ireland. 

Both lincs, after leaving Chester, follow the west shore of the estuary of 
the Dee, through Flint, pass under Holywell to Mostyn quay, go round inside 
the point of Air, thence straight to the south of Rhyl, and continue along 
the coast until within a few miles of Conway, when they proceed to the 
south side of Conway; after passing which, they again approach the coast, 
and continue along it to near Penrhyn Park, which they leave ou the north 
or sea-side, and proceed through or near Bangor to the present Menai Bridge, 
after crossing which they leave the turnpike-road to gct to the low ground 
on the south side of Anglesea, the greatest distance from the road being at 
two miles west of Mona, where they are 33 miles to the south. From this 
point they again approach gradually the turnpike-road near Holyhead. 

My decided opinion of the railway, as of the harbour, is that the hest line 


—— 


1 I have not supposed any stone to be taken from the Porth-dyn-llacn 
Point, which it would be injudicious to do. 
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should be selected: and that the railway should be made in a good manner 
as a great public work. I believe that the cheapest way might he to do the 
work well, even if the traffic expected upon it were for some time small; but 
I think the traffic upon this line will be great and increasing ; indeed, that 
for all but the lowest class of passengers, it will be the general mode of con- 
veyance from all parts of Ireland to England. The north of Ireland is the 
most out of its influence, and yet five hours between Belfast and London will 
be saved by going by the railway from Belfast to Dublin when completed, 
crossing to Holyhead, and then taking the railway to London, The case for 
the south and west of Ireland would, of course, be still stronger. Then there 
is the trade of passengers and goods to and from Ilolyhead, should the har- 
bour be extended and used as I have referred to. It is a mistake, therefore, 
to suppose, that carrying the mails will be the principal business, or that the 
mailtrains will be the only trains. The Holyhead and Chester line, if this 
be the live finally adopted, may, when it has attained the same maturity, he 
nearly as good a line for trade as some of the lines which it will joia now 
are; and that it will be at once a valuable tributary to al! of them, cannot 
be doubted. I name the above, from sceiog in Mr. Bidder’s evidence on 
Mr. Stephenson's plan, that there has heen a proposal of having oaly one 
line, with passing places; an expedient which may have a saving in the first 
cost to recommend it; but which the danger, the difficulty of repairing, the 
uncertainty, and the delay, ought much to outweigh, Also, in place of the 
very circuitous lines which have been proposed at Bangor, and the Menai 
Straits, and drawing the trains hy horses, or by a fixed engine, up the slope 
and along the present bridge, which was built, and should be kept for a turn- 
pike road, I think the lioe should be contiaued direct to the Straits, and the 
Straits crossed by an arched bridge huilt for the railway. The unfitness for 
a railway, uf the present suspension-hridge, which is approached by a slope 
of 1 in 25; the interference by engines and trains with the present use of it, 
which interference will, I am sure, he more frequent and annoying than ap- 
pears to have been contemplated ; the delay at all times, and particularly in 
stormy weather; the having to cross Bangor with an embankment of 70 feet, 
in the deepest part; the numerous curves to reach the bridge, and the repe- 
tition of similar curves on the Anglesea side, are all objectionable. I think 
neither the Holyhead road, nor the Menai hridge, should be injuriously in- 
terfered with. The district, and the traveller who does not wish to go at 
railway speed, ought not to he deprived of the facilities they have had upon 
the turnpike roads, which the change of fashion may make more used than 
they are at present, besides being some check upon tendency to monopoly 
and its effects. 1 have shown the cireuitous line, and tlie more direct line 
recommended by me upon the accompanying plan (No. 4). The railway 
hridge may cross at the Swelly or Gorred Goch rocks. The position and 
width of the latter are taken fram a survey by Mr. Vignoles; thcy are nearest 
the direct line. The late Mr. Rennie and Mr. Telford both proposed fixed 
bridges over the Straits; the cost was, I helieve, the objection, The iron- 
work of bridges may now he done at half the cost, and the traffic wdl be 
very much greater than was then calculated upon. 

I think Mr. Steplienson's plan? of terminating on the west, better than 
that of Mr. Giles, which takes the cast side of Holyhead harbour. Mr. Giles’ 
plan of leaying the Chester and Crewe line hefore reaching the city of 
Chester, is inuch to be preferred to Mr. Stephenson's, which passes to the 
west of the city, and turns back through it by curves and works of consider- 
able difficulty. These, if not objectionable to the citizens, are of an expen- 
sive nature. The distance from Ilolyhead to London. and to all the principal 
towns, excepting Liverpool, is one mile shorter hy Mr. Giles’ than by Mr. 
Stephenson’s plan here; and of all places, Liverpool is, from having the 
direct sea communication to Dublin, least interested in the question. By 
Mr. Giles’ line there is one mile less of*railway to make here. The accom- 
panying plan (No. 5) shows the directions of the two lines near Chester. 
Short tunnels through the points of Penman Back and Penman Mawr will, 
in my opinion, be preferable, in respect of despatch and safety, to emhanking 
outside the perpendicular cliffs, which are heavily struck hy the seas. The 
gradients for both lines are unobjectionable. A very detailed and clear 
account of each line is given in Sir F. Smith's and Professor Barlow’s report, 
which contains also a proof of the sufficiency, as a question of statistics, of 
the chains of the Menai Bridge to carry tlie railway trains. Mr. Stephenson’s 
line, through Anglesea, is not so straight as Mr. Giles’, but the ditference in 
cost would, in some places, he greater than the advantage by the straightness; 
a medium course may be the hest. Near the Menai and approaching Moly- 
head, Mr. Stephenson appears to kecp unnecessarily near the road for the 
safety of travellers upon it. 

I avoid troubling you with further details. If the Government be a party 
to any contract, the line as well as the terms will, no douht, lie scttled with 
due reference to tlie publie in the conveyance of passengers as well as mails, 
If the harbour works he done in a good manner at the publie expense, the 
railway to it should correspond ; whatever is expended in improving and 
enlarging the harbour will be beneficial to the railway by increasing the 
traffic upon it; and if the railway is to he made by a Joint-stock Company, 
there will, I apprehend, he no difficulty at present in obtaining offers from 
parties who would be ready, with the aid of a fair compensation for carrying 
the mads, to undertake the work upon a plaa approved by the Government. 


= If there is any inaccuracy in my statement of Mr. Stephensoo’s line, it 
must be ascribed in part to my not receiving from him any explanation of 
his line, beyond what the documents which he had previously sent in afforded 


! me. 
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To have parlies who are influential upon the present lines, so that the public 
convenience may be secured for the whole length, might be nn advantage. 

Working of the Railway.—As the survey of the inland line of railway is 
unfinished, I have not inquired into the working of the Great Western Rail- 
way, but I have into that of the London and Birmingham, and I have re- 
ceived every facility and attention in doing so from Mr. Glyn, the chairman, 
Mr. Creed and Mr. Bury, with an expression of readiness to consider liherally 
any suggestion that might be made. A few which I named, and will now 
state, were received in this spirit. Ten minutes are allowed for the first mile 
from Euston-square, on account of the stationary engine work; this is at the 
rate of six miles per honr; it may be done and often is done in less time, 
bnt the difference is lost at the first stoppage, as the train must wait its time 
there. Now it is agreed that the locomotive engine might go to the terminus 
and start at once. This would save five to seven minutes. In two hours 
after starting there is a stoppage of ten minutes at Wolverton, where refresh- 
ments are supplied and invitingly served ; less than half the time would do 
for changing the engine. There is no similar stoppage hetween Liverpool 
and Birmingham, although Birmingham is nearly equi-distant from London 
and Liverpool. The arrangements near Birmingham are still more unne- 
cessary and more tedious. Here the up and down trains are taken off the 
direct course to the Birmingham station, to a point which obliges the car- 
riages to he turned round upon turn-plates; half an hour is usually allowed 
for this and for refreshments. These operations being finished, the train 
returns along a curve upon the Grand Junction Railway to the valley of the 
Tame. In addition to the stoppage, we have had 24 miles of unnecessary 
travelling, the straight line or base of the triangle being 23 miles, the two 
sides which are travelled 42 miles. I see no reason, except “ the good of the 
houses,” why the mail, or a traveller to Liverpool or Dublin, should be kept 
ten minutes at Wolverton, and then be carried two miles out of his way in 
two hours afterwards, to be refreshed for half an hour at Birmingham.? 
Delicate persons, requiring frequent and long stoppages, will have the oppor- 
tunity of travelling by other than the mail trains. Between 8 o'clock P. M., 
when the mail coaches upon the road leave London, and the same hour next 
morning, no time is allowed hut for changing horses. Ifa few minutes be 
taken at some one place, it has to be made up for on the road. This may be 
the other extreme, and insufficient; it is worse than having no stoppage, 
exceeding five minutes, between London and Holyhead. Even Birmingham, 
for the sake of conciliating which the Birmingham detour was made at the 
time, will, J think, agree, that its convenience would be answered hy having 
the Birmingham carriages to detach from the train. The accompanying 
plan (No. 6) illustrates my remarks on the Birmingham detour. In justice 
to the Railway Companies themselves, and to such of their passengers as are 
desirous of “ getting on," the cut ought to he made now. The Companies 
can afford it; I have had it surveved. The execution would not be expen- 
sive, considering its importance. There are no buildings in the way. By the 
above plan, and the alterations lower down to which I have referred, the 
worst eurves between London and Holyhead will be avoided, and the distance 
reduced nearly five miles. 

Speed.—Then as to speed. The London and Birmingham Company began 
very prudently at 18 miles per hour ; the work was new to theta; they rose 
to 20, then 221; the last return of their mail trains was 263. With the 
exception of their power heing occasionally too small for their loads to en- 
sure punctuality, their work has been regularly, safely, and creditably done, 
so far as I have observed or heard, and has progressed steadily; their con- 
cern has paid well, and they appear disposed to attend to what the public 
convenience requires of them. The present Great Western speed is 29. 
These include stoppages. There is, in my opinion, nothing in the difference 
of gage of the two railways to prevent the Birmingham and Grand Junction 
being as quick as the Great Western, if they wonld apply sufficient power. 
That the Directors think so, is evident, from their allowing a speed of 40 
miles per hour to be run when the inclination is in favour. The Northern 
and Eastern return 36 miles as their speed exclusive of stoppages. My 
ohservations upon this railway, and part of the Brighton, and also the South 
Eastern, make the speed vary from 36 to 40, and occasionally 42. The 
Great Western is often 45 ; on special occasions, it is still more. 

The followiog calculations of time and speed are meant to refer to the mail 
and fast trains only. I propose to show, that after the extension and im- 
provements to which I have referred are made, the journey between London 
and Dublin may generally be made in about 14 honrs, and that the answers 
io lettcrs posted in the evening may he received by the morning delivery, 
after one day's interval. By the received measurements of the present rail- 
ways, and of the Ordnance map from Chester to Ilolyhead, the distance be- 
tween London and Holyhead, allowing for the straightening at Birmingham 
and other places, will be 267 miles, which, at 36 miles per hour, is 7 h. 25 min. 


Add for one stoppage of 15’, two of 10’, two of 5’, and five of 4’ 1 5 


Makes between London and Holyhead stations ES -a 8730 
or 31,7, miles per hour, including stoppages. 


Allow for crossing to Kiagston and reaching the Dublin Post Office 5 30 


Is from Euston station to Post Office, Dublin .. 5G 2. 14 
Allow time in Dublin — .. oc an óc 56 oa B 
Journey back to Euston-square .. ac oc m on JE 


Making the jonrney from Euston-square to Dublin, and back to 
Euston-square ec mm T . m 
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According to this, if the train leave the Enston station at 8 30’5 r.m., the 
present time for departure. The mail would be in Dublin Post Office at 
10 30’ on the following morning; it would leave at 3 30’ in the afternoon, 
and arrivé at Euston-square at 5 30’ next morning, being the present time 
for arrival there. Some modification may he required in the detad, buta 
very small allowance npon the present speed is required to justify the con- 
clusion as heing practicable. Whether the Great Western course will pro- 
duce something still superior, remaius to be shown when I have the mate- 
rials for making the calculations; but to have taken the Birmingham and 
Grand Junction lines, without including the improvements of which they are 
capable, would have heen unfair, as I think the Birmingham and Grand 
Junction companies will see iv to he their interest to make these iraprove- 
ments, because, without them, the above results for the time of the mails 
between London and Dublin could not have beeu brought out, 

I named having inspected the country between Bangor and Porth-dyn 
llaen, which has been surveyed hy Mr. Vignoles and Mr. Purdon for a rail- 
way. A higher level near Penryhn Castle must be kept to accommodate this 
line; but, after getting through the hill above Bangor, which, according to 
my opinion, the Holyhead as well as the Porth-dyn-laen line should en- 
counter, theresis no difficult feature for a great length. The line keeps 
within n short distance of the turnpike road which skirts the Menai Straits 
an dCaernarvon Bay, except near Caernarvon, which it passes 1} mile east of 
the town. The country is favourable, very much more so indeed than its 
vicinity to mountains would have led me to expect. The only diffienlty of a 
formidable nature is the Rivel mountain, which the engineers manage by 
keeping close to the shore, where the mountain is so narrow that only two 
short tunnels, together one mile in length, are required. There is also a 
deep and difficult cutting west of the Rivels, two-thirds of a mile long, 
through rock. The greatest inclination is 1 in 400. The length from Ban- 
gor to Porth-dyn-llaen is four miles greater than to Holyhead, but of the 
two, 1 consider that to Porth-dyn-llaen the easier; and if an inland line to 
Holyhead, whether throngh Worcester or Shrewshury, can be shown, which 
shall be as good as hy far the greater portion of the Bangor to Porth-dyn- 
llaen line, it will be superior to the coast line, which has some heavy rock in 
parts, and which, in some places upon the coast, will be much exposed to 
Storms. 


3 There is no Post-office arrangement requiring so great a delay. 

* The line that was projected froin Stone to Rughy would save 7 miles, 
by making 60 miles of railroad. 

5 All Greenwich time. Dublin time is 25’ 22" later. Much confusion 
and disappointment would he prevented hy the clocks in the United Kingdom 
being all kept to Greenwich time; the true time for astronomical purposes 
might also be shown upon the dial. 


GILDING AND SILVERING BY IMMERSION. 


Tne following new methods of gilding and silvering by immersion have 
been adopted on the Continent. Their easy execution puts them within the 
reach of persons who have hitherto heen strangers to this kind of operation. 

Gilding on Silver.—Silver is gilt very readily by means of neutral chloride 
of gold added to a solution of sulpho-cyanide of potassium till the precipitate 
formed at first is redissolved. lt is necessary that this liquid should preserve 
a slightly acid reaction, and if it has lost it by too great an addition of sulpho- 
cyanide, it must be rendered so by adding a few drops of hydro-chloric acid. 
in order to gild, the silver is plunged into this liquid nearly boiling and 
tolerably concentrated, in which state it is kept by pouring, from time to 
time, some hot water to replace that which has evaporated. In this manner, 
inconveniences which would result from too great coucentration of the acid, 
is avoided, whose pressure is, nevertheless, useful to oppose the formation of 
an auriferous precipitate which takes place by elevation of temperature, when 
alkali predominates. 

To Gild and Silver on Copper, Brass, and Bronze.—TYhe solution of the 
cyanide of gold or silver has been already pointed ont for silvering and gild- 
ing under the influence of electric forces, hut it has been found that the same 
solutions, brought to a temperature near their point of ebullition, can also 
gild and silver by dipping. With regard to their preparation, if it were 
necessary to obtain them chemically pure, it would be expensive, without 
any advantage being obtained ; the operation can he simplified and rendered 
much less expensive, by adding directly, either to the chloride of gold, or to 
the nitrate of silver, neutral, the cyanide of potassium in excess, so as to 
obtain the soluble double cyanides. 

Silver cannot be gilt by this method, but as has already been stated, the 
sulpho-cyanide of gold and potassium gilds this metal very well. 

The solution of the cyanide of copper in the cyanide of potassium, will not 
copper silver, even in contact with zinc; however, it will copper this latter 
metal in a very solid and perfect manner. 

It mnst, however, be stated, that these processes, though so very convc- 
nient, because they always succecd and require but a few minntes for their 
preparation, deposit, unfortuately, but a very thin coating of the precipitated 
metal. This is an inconvenience common to all mcthods of coating by 
simple immersion. 


= 62 


453 


ON VENTILATION OF SHIPS. 


Suggestions for the better Ventilation of Sailing and Steam Vessels. By 
Roserr Rircurg, Esq., F.R.S.S.A., &c., C.E., Edinburgh. 


(Abridged from a paper read before the Royal Scottish Society of Arts, April 10" 
1843, and reported in their Transactions. Illustrated by Diagrams and 
Models.) 


Tur commencement of the paper is occupied with a history of the various 
contrivances and means proposed for ventilating ships from the year 1741 
to the present time. 

The failure, however, of so many ingenious schemes, extending over so 
many years, for improving successfully the ventilation of ships, has tended 
very strongly to impress me with the idea, that any method to be extensively 
useful, especially as regards sailing-vessels, must enter into the original con- 
struction of ships. And with this view 1 would suggest the introduction 
into timber and iron-built ships, of a thorough and efficient system of spon- 
taneous or self-acting ventilation, affurding at all times an ample supply of 
fresh air in every part of a ship, by means of a judicions arrangement of 
air-flues in the former, and pipes in the latter. 1n a large class of vessels 

ow afloat, by application of the openings or interstices between the timbers 
(presently in use for airing the frame-work) where the plan of close timbers 
has not yet heen adopted, a free circulation of air might be effected at all 
times in lower-deeks and cabins. As regards the airing of the frame-work 
itself, its 1mportanee has long been a puiot of much interest for the preser- 
vation of the parts below the surface, though much difference of opinion 
among practical men is entertained on this point, one class advocating a free 
circulation of air about the timbers, and another the exclusion of air.* In 
a communieation to the Royal Sceiety of London in 1820, by Sir Robert 
Seppings, F.R.S., when giving suggestions fur a new principle of construction 
of ships for the mercantile navy, he alludes to the ventilators of Dr. Hales, 
and the utility of general ventilation, but attaches importance to the exelu- 
sion of atmospheric air for the preservation of the frame-work, though he 
was not inattentive to the value of admitting air to the interior of ships. 
Another view is taken of this subject in the able treatise on ship-building in 
the Encyelopadia Brittannica, where the suggestion is made that the preser- 
vation of the timbers might be assisted by adı pting the openings between the 
timbers themselves, for the purpose of circulating air about them; and it is 
stated that, in the year 1827, the author had proposed this plan to the Ad- 
miralty. This opinion strengthens the view J entertain of the practicability 
of eombining in a very simple way the general ventilation of the ship, with 
due attention to the ventilation of the frame-work. 

The defect at present in airing the frame, where the interstices of timbers 
are made use of, arises from the difficulty of obtaining a current or circula- 
tion, from the inlet for the air being placed between decks, and no outlet 
being provided. But were it so contrived as to allow at all times a free 
current of external air Ly points of ingress and egress, the effect would be 
very different. 1t seems often overlooked, but there is no point more impor- 
tant to be attended to in spontaneous ventilation, than that where openings 
are provided for the escape of impure air, others must also be provided for 
the supply of fresh air, and vice verse. 1t must not be forgotten that air, 
like other fluids, can only fill a given space, or, as one of the earliest writers 
remarks, “that unless openings are properly adapted to sufler air to pass 
freely through, the external air proves a stopper to the internal, and only 
mises with the next in contact.” The same law which regulates the effect of 
currents in natural caverns, and whieh has been successfully applied to the 
ventilation of mines, will apply with equal force here. We know that the 
air in a well remains stagnant and pent up; but as has been remarked,2 if 
two wells or shafts are sunk at a given distance from each other, anda 
horizontal passage cut from the bottom of one well to the other, so soon as 
the communication is made, there will be a tendency in the air to descend 
one shaft and ascend the other, whenever the temperature of the external 
air varied from that below. Applying the principle to the general ventila- 
tion of ships, there is nothing to prevent the converting of the Open spaces 
between the timbers or ribs, into fresh or foul air flues or conduits, One se- 
ties of these being arranged to convey down pure air—not to be taken from 
below, but from above the upper deck—to points of discharge at the floors 
of the gun and orlop decks, cabin-floors, or wherever requisite, and another’ 
series of openings entirely separated from the first, to commence at the beams 
or ceilings of these respective places, and pass upward above decks as high 
as convenient, for the escape of the foul or vitiated air. The Points of in- 


* Captain Symmonds, Surveyor-General of Dock Yards, has, in a man of 
war now ready for launching at Woolwieh, carried the timbers solid about 
P EUM M gun jore Mr. Lang, who is naval architect for the 

rince ert, guns, now building, I am intormed, does not int ri 
up the solid irame nearly 80 high. E i ns 

? Letter of Juhn Buddle, Northumberland, 1815. 
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gress or egress for the air between decks may be in the form of a horizonta 1 
slit covered with perforated sheet copper or zinc, to break the foree of the 
eurrent. The points of mlet and outlet for the air above deck might have 
their effect increased, by having the orifices so arranged, that, while pro- 
tected from the weather, the former would open to, the latter from, the wind. 
A portion of the interstices of the timbers similarly arranged, communi- 
eating directly with the open air, could be made to circulate fresh air for the 
timbers of the ship: but the apertures for the ventilation requisite for crews 
and passengers, must have no communication with the former, so as to pre- 
vent the corrupt gases from the bilge entering the latter. Inconveniences 
may be experienced practically in having the air openings, as described, 
from the difficulty of constructing those on the upper-deck so as to keep out 
the water; but were the principle adopted and carried into practice, the 
skill and ingenuity of ship-builders would soon overcome any such slight 
obstacles. Ventilation cannot be attained unless fresh air is admitted from 
above.’ When air is made to enter the openings between the timbers below 
the hatches, as is now done, it must be useless when the latter are put on, as 
must be obvious to the most cursory observer. Admit, however, the external 
air, as proposed, and whether hatches were secured down, or side- ports closed, 
in whatever state of weather, there would be pure air cunveyed to the in- 
mates below ; and although in some cases this mode of ventilation might be 
imperfect, yet it possesses the advantage of being always in operation, re- 
quiring neither attention nor labour, nor incurring expense. To make it 
more complete in winter, the external air openings would require to be pro- 
vided with means for regulation. 

Were it necessary to attain a greater certainty of perfect ventilation, at 
all times and in all climates, recourse may then be had for increasing the 
circulation to the plan I have alluded tv, of artificia] suction by heat; and 
instead of allowing the foul air to escape upwards from the tubes or pipes, 
the air might be cullected from these into one horizantal trunk, and con- 
veyed to the galley. 

In iron-built ships, and in all vessels w here there are no interstices between 
the timbers or ribs, or where these capnot be made use of, iron, copper, lead, 
cr zine pipes may be substituted instead. Nor would the space these occupy 
form any obstruction or ground of objection, as the air-pipes could be made 
flat or square, keeping the line of the inner wall of the ship. By some such 
simple arrangements as these, ] can hardly doubt very considerable improve- 
ments would be effected generally in the ventilation of ships, and the ob- 
stacles to the permanent use of any machine, however perfect, in sailing 
vessels, must make the view I here take of it more important. ltean, how- 
ever, only be brought about by ship-owners and others giving enconrage- 
ment to the combination or incorporation of ventilating arrangements with 
the construction of ships, such as have in a similar way been successfully 
done in domestic and public buildings. (See observations by me on this 
subject, Areh. Mag. July 1837.) 

I do not wish, however, to be understood as inferring that even any such 
mode of spontaneous ventilation as could be incorporated with the frame- 
work of ships would pruve at all times sufficient for the ventilation of an 
uvercrow ded vessel, The immense deterioration of atmospherie air, hy 600 
to 800 persons crowded into a small space, where the eubical contents bear 
no proportion to the cubic feet of air required for each person (10 cubic feet 
being considered as requisite per minute to afford a wholesome atmosphere), 
renders such arrangement next to hopeless without mechanieal agency. So 
long as vessels are overcrowded, hardly any plan ean be devised which can 
afford an adequate supply of fresh air to lower-decks during night ; all that 
can be done, without artificial means, is to prevent positive injury to health, 
by affording a constant and uniform supply of fresh air helow decks at all 
times, which surely is deserving of the most serious consideration. 

In very crowded ships, such as troop-ships and others, whether any ar- 
rangements, such as alluded to, are provided or not, the wind-fan, as im- 
proved, could be advantageously made use of. Two or more of these ma- 
chines, worked by band, would speedily renovate the air of a lower deck, by 
means of flexible pipes communicating with different parts of the vessel; in 
emigrant ships, the passengers would, doubtless, very gladly work these ma- 
chines for the sake of fresh air in warm latitudes. 

Another ventilator could likewise be advantageously applied in many 
cases in sailing ships, namely, an exhausting pump, with a hose or pipe, on 
the principle of pumping out the foul air, or a condensing or force-pump to 
throw in atmospheric air, worked like the pump of a ship or fire- engine. 
One of the earliest recommendations of a pump for ventilating purposes 
noticed, is by Dr. Desagulier. He mentions in his experimental Phil, that 
in the year 1727, he brought before the Royal Society an attempt to show 
how damps or foul air may be drawn out of every sort of mine by an engine 


8 The advantage of conveying air directly downwards fiom the upper 
deek, has been recently fully established in’ the Apollo Troop Ship from 
China, (and one or two other instances,) whose merely smal] openings at the 
gunwales, with lids to shut down in wet weather, are made use ot. llow 
be a this principle be extended, and rendered most efficient, as ahove 

escribed ! 
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which he contrived, '' The engine consists of a triple crank with three 
pumps, which both suck out and lorce in air by means of three regulators, 
and are alternately applied to drive air into, or draw it out from, any place 
assigned, through square wooden trunks which, being made of slit deal, and 
ten inches wide inside, are easily portable, and joined to one another without 
trouble.’ ^ Dr. D. illustrates his description with notices of several experi- 
ments. Atevery stroke, eleven cubic feet of air was driven in, or as many 
sucked out ; if the axis of the cranks turn sixty times in a minnte, one man 
in that time might change a whole cubic space of eight feet ; and by his esti- 
mate, a man breaths a gallon, about 287 cubic inches, of air per minute, and 
a candle, six in the pound, will burn nearly as long in the same quantity. 
This agrees with modern calculations, at the lowest estimate—300 cubic 
inches are contaminated by a man per minute, although Tredgold and others 
take the quantity at 800 cubic inches, and a single candle alone at 300 cubic 
inches. These facts go far to prove the necessity of ventilation, and in expe- 
riments made on board ships’ lower decks (Philosophical Transactions, Vol. 
47), it is stated that a candle burned 67 grains in thirty minutes where there 
had been no ventilation for twenty-four hours; after six hours’ ventilation, 
it burned 941 grains in the same time. Combustion could barely be main- 
tained in the former atmosphere. 

If the utility and convenience of Dr. Desagulier's hand- pumps realized 
the description given of them, they might still be usefully employed in the 
ventilation of the lower parts of ships. Many other mechanical contri- 
vances might be noticed, For instance, the double air lorce-pump, worked 
by two or four men, on the principle now in use for diving-bells, which is 
worked by a lever, upon a standard, on the plan of Dr. Hales’ ventilator: 
Triewald's ventilator (page 383) was probably on this principle. lt may also 
be noticed here that the success which attends furcing down air, into mines, 
by means of a fall of water, points out how the foul air. which accumulates 
in the well of a ship, might in a great measure be discharged by letting 
down to and pumping ont fresh water from the well. As the use, however, 
of mechanical ventilators has been generally, and still may be, even when 
they are restored to, of temporary duration in sailing vessels, no doubt, 
chiefly from the want of a motive power, my object in directing attention to 
a thorough system of spontaneous ventilation has been to show that in my 
opinion it is most likely, if properly achieved, to te permanently useful. 

In steam-ships, however, there can exist no obstacle to the expelling of 
noxions air mechanically, or the application of a perfect system of mechan- 
ical or artificial ventilation, nor can there be any reasun why they should 
not be properly ventilated. Yet I question much if anywhere an efficient 
system has been introduced. I have, indeed, observed of late years an at- 
tempt to introduce ventilation into the cabins of a few steamers by provi- 
ding small iron pipes from the ceilings, passing upwards throngh the deck ; 
but, unaccompanied as these usually are, with fresh air inlets from above 
they cannot prove efficient, and only tend, perhaps, to create annoyance £ 
however the introduction of these acknowledges the necessity for ventilation 
being provided. 

lu the common arrangement of steam-ships conveying passengers, the 
sleeping births enter from the saloon or main cabin; hence it may be said 
that eating, drinking, and sleeping go on in the same apartment. The at- 
mosphere from such canses soon becomes noxious, which is generally farther 
increased by what Mr. Dickens, in his American Notes, so strongly con- 
demns, the red-hot sulphurous stove, the inconvenience of which is increased 
by passengers crowding round it. No wonder the air in such cabins and 
saloons is sickeuing and unpleasant for respiration. During the day, if the 
weather be fine and hatches open, matters may go on pretty well; but in bad 
weather, or during the night, the case is very different. If proper air con- 
duits or pipes were provided to bring down an ample supply of fresh air 
from above, distributed at the floors or decks of every cabin and sleeping 
berth; and from the ceilings of the respective cabins, or vacant spaces be- 
tween the beams, branch-pipes conveyed the vitiated air to one large trunk, 
which might be made with proper precaution to communicate with the chim- 
hey, the engine-boilers, or pass through a steam chest, or encircle the steam- 
pipe—a constant renewal of the entire air between decks would go on. The 
eurrent might be checked and regulated by valves, working in a very simple 
manner, before entering the chimney. 1n winter, the comfort of the passen- 
gers might be materially increased were the air warmed before being dis- 
charged into the cabins—cold offensive currents would thus be avoided. It 
is singular that the same idea had occurred to Buchanan, when he wrote, in 
1810, on heating by steam. * lt is worthy of the consideration." he says, 
“ of those acquainted with nautical affairs, how far it is applicable to ships, 
particularly to men-of-war.” There is generally in steamers very little spare 
Steam; but a very small portion would be requisite to warm the cabins; or 
hot water could even be more effectively employed. In this case, the ex- 


_ * The machine was cheaply made—the pumps of copper, and crank of 
iron. 

bee On conducting air by forced ventilation," &c., by the Marquis of 
Chabannes, London, 1818, and remarks vn ditto, by J. Arnot, 
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ternal air, before entering the cabins, might pass through boxes or cases 
fillel with iron or copper pipes heated with hot water or spare steam from 
the boiler; or the air itself might pass throngh the interstices of iron cases 
similarly heated, and then enter into the cabins through numerous smal! 
apertures. Thus warmth and the supply of fresh air could in winter be com- 
bined. 

I have alluded to the wind-fan having been made use of to supply fresh 
air or coo] the furnace-room, the power being taken from the paddle-shatt. 
The fan admits of easy extension to the general ventilation of the steamer.¢ 

In some recent instances, ventilators, on the principle of the Archimedian 
screw, have been tried for this purpose. Ventilators or revolving fans, on 
this plan which 1 have seen, are stated to have long been in use in factories. 
In an extensive flax-mill in Yorkshire, a very powerful fan on the principle 
of the screw propeller. driven by steam power, has been most successfully 
adopted, and the plan there in use for imparting moisture to the air, is highly 
deserving of general application, and ought never to be overlooked in ven- 
tilating arrangements. 

The importance of keeping the furnace-room cool is ol great consequence, 
especially in warm climates, as the heat is injurious to tbe health—the cold 
air rushing to the furnace, falis like lead on the heads of the stokers. To 
remedy the over-heating, though it cannot prevent the draught, a plan, pro- 
posed by Mr. Holdsworih of {Dartmauth, has recently been tried in the 
Victoria and Albert, Royal Steam Packet, of having the bulkheads of two 
plates of sheet-iron, and a stream of cold water kept constantly flowing 
between. 

Another plan of ventilating, suitable for steam-ships, which the smal} 
space it ocenpies recommends. is the very ingenicus method adopted by Mr. 
Oldham at the Bank of England, of forcing in fresh air, by an air-con- 
densing pump, through the interstices of iron cases heated by steam, the 
power being taken from the steam-engine, as described in the Civil Engineer's 
Journal, March 1839. This plan gives both fresh air and a modification of 
its temperature. 

Mr. Taylor's plan, described in the Transactions of the Society of Arts, 
London, 1810, of pumping out impure air from mines by an air-exhausting 
cylinder, likewise admits of application to steam-vessels. Mr. Taylor's 
engine discharged more than 200 gallons of air per minute.? The idea of a 
motive power to work ventilators is of very old standing. A plan is given 
in the Phil. Trans. 1758, of using the fire-engines at mines for this pur- 
pose.3 Various other suggestions might be made to apply ventilation to 
steam-ships—even the snetion from the motion of the paddle- wheels might 
be made subservient to this purpose; but it is superfluous to say more on 
what admits of so many ways of attainment. 

Itis unquestionable, that the same share of attention has not been paid 
to the advancement of ventilation, as to other branches of the arts and 
sciences. A wide field is therefore open for improvements. But to be snc- 
cessful, these things must not be left to chance; they must form part of the 
construction of ships and steamers, and the naval architect and ventilator, 
as has been well observed by Dr. Reid, ‘‘ must work together.” 

While undue currents of cold air must be avoided— which are often 
troublesome, and must be injurious— ventilation, to be perfect, should be so 
arranged as to admit of being increased or diminisbed, according to the 
number of inmates. ln our climate, in steamers, whether in coasting or long 
voyages, it would be of importance to have the power of raising the tempe- 
rature of fresh air before admission to cabins; merely giving it, however, 
that slight degree of warmth that will not be injurious to its hygrometnic 
condition. This would insure a larger volume ot air being admitted. The 
plan is so easily attainable, that it might lead to the dispensing, iu a great 
measure, with close arid stoves, so detrimental to the health in confined 
situations. 1t is remarked, that even Celsus, amongst the ancients, recom- 
mended large rooms for the sick, or a fire in the chimney to draw olf bad 
air. Where fire-heat is made use of in cabins, it ought, if possible, to be in 
open fire grates. An ample exposition of the injurious effects of close 
stoves will be found in the .drchifectural Magazine, May 1838, p, 231, by 
Julius Jeffreys, Esq. 


9 In September 1842, a patent was granted to Robert Hazard, of Clifton, 
near Bristol, for improvements iu ventilating carriages and cabins of steam- 
boats. He proposed to remove the vitiated air within a carriage by means of 
a fanner fixed at a convenient place, and set in motion by the revolution of 
the wheel, or by other motive-power. He does not specily how he intended 
to apply his fans to cabins, but as regards the application to the latter, there 
is little scope for novelty.—Rep. of Arts, May 1843. 

7 Mr. Taylor’s plan consisted in attaching a pump of simple construction 
to a small fall of water of about 12 feet. Steam-power could be substituted 
for water. 

9 It was first proposed by Erasmus King, to have ventilators worked by 
the fire-engines of mines; and Mr. Fitzgerald, in 1758 (see Phil. Trans.), 
snggested an improved method of doing so. 1 bave alluded to the similarity 
of mine-ventilation with that of ships; thus, by having a series ol tlexible 
pipes connected with a wind-engine, or an air-pump attached to a steam- 
engine, immense supplies of air might be driven in, or drawn out, whero 
required. 
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It is important for nautical men to know the great value of fire-heat as a 
purifier of the air of lower decks and close places, in the estimation of many 
of the most experienced navigators and naval eommanders : Cook and Nelson 
may be named.9 How eonspicuously the importance of sanatory regulations 
were illustrated in the remarkable voyage in 1773-75, of Captain Caok, who, 
during three years, out of 118 persons on board, lost four, and of these cnly 
one by siekness.?9 We have likewise several similar examples in the arctie 
and antaretie voyages. See Expeditions of 1821, 1624, and later ones, 
where the advantages of warmth combined with ventilation, are clearly 
shown. 

A very simple eontrivance might be found uselul for purifying lower decks 
when mnaccupied; a grate, formed like a circular basker, hung in gimbals, 
which, like a pendulum, has its point of rest in the perpendicular. 

The value of lime and vinegar washings and fumigations in destroying the 
bad effects of impure air, did not escape the older philosophers.+* The 
knowledge of these facts was of vast utility in the days of Howard. Pra- 
fessor Daniel, and other ehemists, have. in these times, recommended the 
use of ehlorine gas and chloride of lime for a similar purpose. In com- 
bination with ventilating arrangements in ships the value of such antidotes 
—especially where sickness prevails—should not be overlooked. 

lf we turn to the graphic pages of Smollett, we may at once perceive, by 
contrasting his description of a man-of-war with the inspection of one nox - 
a-days, what great improvements have been made. But still, much is yet to 
be dune in ship-ventilation generally throughout the world. The air, being 
invisible, deccives many a one, leading us to eonsider it pure, while it may 
be stagnant und corrupt; hence the necessity of impressing the admission 
of fresh air at all times, as we do light; and the absurd idea cannot be too 
soon exploded, of people enelosing themselves in an air-tight box or cabin. 
Witb improved means of ventilation of ships and steamers, the energies of 
all on board will he promoted. By inhaling pure air during night as well 
as day, in cold or warm climates, inereased lungevity will be attained, and, 
at all events, the general comfort improved ; and as Britain has outstripped 
most nations in the application of steam-power to useful purposes. why 
shuuld she not take the lead in cultivating those arts whieh the physiolugist 
has proved to he essential to the advancement of the physical condition of 
mankind ? 


2 An excellent paper on this subjeet, written nearly a century back, will 
be fuond in the Gent. Magazine, on the method of Preserving the Health of 
Seamen in long eruizes and voyages, where ventilation and 1umigation are 
strongly enforced. Vol. xvii., 1747-8. 

av Naval History, 1773, p. 319. 

11 Dr. Stephen Hales made many experiments recorded in his Statical 
Essays, London, 1731, vel. i, with a view to clear the air from noxious va- 
pours. He tound nothing so etlicacions as a solution of potash. He says, 
page 207, “Sal Tartar should be the best preservation against noxious va- 
pours, as being a strong imbiber of sulphuros acid and watery vapour, as is 
also sea-salt." A soluuon of caustic aIkah will take up fixed air as fast as it 
is produced. 

‘The rapid absorption of ammonia by water, and the avidity of fresh lime 
for earbonie acid, point out the utility of water with lime reeently dissulved 
in it, fur neutrahzing the efleets ol impure air, either by the use uf frequent 
fresh lime-washitigs, or exposing, in shallow vessels, trequently stirred, solu- 
tions ot fresh lime. In taetories, the sulphate of lime or gypsum 1s in 
general use fur the absorption of ammonia, or removing the smell of the 
soll-prpes. 


DECORATION.—HOUSE-PAINTING, 


{We wish to direct the especial attention of Architects to the following 
paper extracted from the .fthenwum ; it is a subject that we hae often in- 
tended to have taken in hand, but it is here treated with so mueh judgment 
that we safely leave it with our talented contemporary and trust that the 
papers will be speedily followed up by others as hinted at in the conclusion 
of the present article.] 


Tur British School of Painting is already distinguished as a schoo! of 
colour, aud we islanders are said to delignt in full toned and positive colour- 
ing: a proposition we are not disposed to eontrovert, though it is rather 
puzzling to fiud satisfactory evidence of it at the present time. We do not 
see our publie buildiogs, our churches, our places of assemblage for lay 
purposes, our private dwellings, our dress, or our furniture, generally ani- 
mated with the fascinations of colours. Truth surely would compel us to 
admit, in spite of growing exceptions whieh might be quoted to the contrary, 
that we have little else but frigid white-washings and sombre neutral tint- 
ings in our buildings, and show little knowledge and appreciation of colour 
in the more mechanical productions of art. Yet in none of Nature's domains 
is she more bountiful in specimens of colour and its endless varieties, than in 
our country. During the revolution of a year, we are treated with blue 
skies rivalling those of Italy—(not frequently, perhaps, yet we do have them) 
and red fiery sunscts, not inferior in depth and intensity to those of Lihya, 
aud between these extremes, arising from the modification of light, we may 
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collect every variety af cold colouring oa the one hand, and warm on the 
other. The colouring of our vegetation toa, is, of iafinite diversity; and 
where is the clime that shows such delicate varieties in the calouring of com- 
plesions and eyes? Yet somehaw, if we view the use and employment of 
colours at the present time, we cannot be said to he following up in our 
own works, the bountiful gifts and snggestions of Nature. Time was when 
we seemed in our practice more sensible of the influences of calour. The 
old Papistical Chapter of the metropolitan cathedral painted the walls of Old 
St. Paul's; whilst the new Protestant Chapter aetually refused to receive 
paintings as a gift. Such remnants of Middle Age furaiture as are preserved 
to us, indicate a much more extensive employment of bright colouring, than 
the furniture af our own time. Perhaps no very early specimens of the use 
of calouring in the interior of our domestic dwellings, can now be praduced, 
yet as we know well, that the outsides of houses were hung on high days 
with brilliant tinted tapestry, we are surely justified in inferring, that the 
insides af houses had other tints than neutral ones. Even so near our times 
as the Commonwealth, aur dress was far more coloured than it is now. It 
might he proved, that hefore the Reformation, English people delighted iu 
strong and bright colours, and perhaps the temporary suppression of the 
taste (a suppression but temporary, though its duration has heen so lang) 
might be shown to have been owing to that event: we will not, hawever, 
discuss the point here. Fram some cause, it is certain, that we have ceased, 
for a long periad, to use colours as much as we formerly did, and we may 
welcame that general revival in the employment of them which is assuredly 
taking place, and whieh first began to show itself markedly in pictures. It is, 
therefore, little matter for surprise, if we find in so subordinate an application 
of colauring as the decoration of our dwellings, either very little positive 
colouring, or very little kuowledge or taste displayed in the employment of 
so much as we do find. In a paper on the subject of painting, io the 
Edinburgh Encyclopedia, the following remarks occur on the preseut state 
of llousc-Painting, very apposite to what we have here advanced :— 

* With us, the practice is chiefly confined to that of a mere handicraft, 
where little refinement is sought far, beyand the simple usage of the painter’s 
shop, the mixing up of colours and their smooth application to the wall. 
Whereas, in Italy, the study and acquirements of a house-paioter are little 
inferior to what is requisite for the higher branches of the art; and, in fact, 
the practice of both is not uofrequently combined. They are more conver- 
sant with the science, as well as the practice, of colouring, with the rules of 
harmony and with the compositian of ornamental paiuting in all its branches: 
so that their works might be transferred to canvass, and admired for their 
excellence. In fact, the great frescos of the first masters, which have been 
the admiration af ages, were but part of the general embellishment of the 
churches and palaces of Italy. And the most eelebrated names in the list 
af artists, have left memorials of their fame in the humble decorations of the 
arabesque, in which all the exuberance and playfulness of fancy is displayed, 
as wel] as the mast enchaating harmony of brilliant colours. It is in this 
essential point of harmony, that our practice is particularly defective; we 
rarely see, in the simple painting of our apartments, any combination of 
colours that is nat in some part offensive against even the common rules of 
art; if there are any rules observed, save thase of mere caprice or chance— 
although there are certain combinations pointed out by the laws of optics, 
which can as little be made to harmonize as twa discordant notes in music. 
The unpleasant effects arising from such erroncous mixtures and juxta- 
positions, we are often sufficicotly aware of, without having the skill requisite 
to assign the reason any more than the painter who chose them. This ac- 
counts far the prevalent use of neutral colaurs in onr ornamental painting, 
whieh is less liable to offend by whatever bright colour it may he relieved, 
and likewise the safer and more agreeable cambination of the different shades 
of the same indefinite colour. But no sooner do our painters attempt aay 
combination af decided colours than they fail. The ornamental painting, in 
Italy, is almost entirely in decided colours of the most brilliant hae, and yet 
alwaysiaexpressibly pleasing in the combinations, hecause the rules of harmony 
are known and attended to. Neitheris this proficiency confined to the deca- 
ration of palaces, or the more elaborate and expensive works; we have seen 
in dwellings of a mech humbler cast, and indeed in general practice, the most 
graceful designs of ornameat painted, not ia the simple mapner of Camayet, 
but displayiog every possible tint of bold and vivid colouring, and melting 
into each other with all the skill and harmony of a piece of brilliant 
music." 

For anr parts, we are dispased to believe harmanious colauring, consistently 
employed in the decoration af all huildings—iahabited buildings especially, 
where we spend a great part of our lives—not to be either slight or unim- 
portant in its influence an the moral tone of the inhabitants. As we may 
read to some extent the character of individuals in their dress, sa we hclieve 
we might do so iu the character of their dwellings. lence, a very dull- 
minded, tasteless people we may be pronounced to have been during the 
eighteenta century. A room of bright and cheerful appearaace surely tends 
to dispel gloomy and melancholy associations, whilst a dark and dismal cell 
provokes them. — Glitter and tawdriness disturb thoughtfuluess, whilst quie- 
tude ia colouring tends to suggest it. 

* Experience," says Goethe, “ teaches us that particular colours excite 
particular states of feeling.” It is related of a witty Frenchman, “ I pre- 
tendoit que son too de conversation avec Madame étoit changé depuis qu'elle 
avoit changé en cramoisi le meuhle de son cabinet qui étoit bleu.” 

'The greut majority of domestic apartments at the present time, even ia 
houscs of the first class, have scarcely auy marked features of decoration 
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about them which indicate taste or knowledge. They present a monotonons 
sameness and deficiency of any principles of taste,—the varieties of character 
which occur, from time to time, being regulated only by the caprices of 
fashion. Sometimes every room you enter is of one colour. In one of the 
most spleadid of modera houses in the metropolis—we mean in Sutherland 
House—we have been especiallv struck with the monotony of white and 
profuse gilding, in the forms of the Louis Quinze periad. Sometimes the rage 
is for warm shades of colouring, at others for cold, though the prepoaderating 
taste seems to take refuge in dull, characterless, neutral colonring. ** People 
of refinement" to quote Goethe again) “have a disinclination to colours. 
This may he owing partly to weakness of sight, partly to the uncertainty of 
taste, which readily takes refuge in absolute negation." During one season 
salmon colonr, as it is called, rcigns supreme; then sage colour succeeds 
salmon; drab follows sage or slate; and then all varicties of crimsnn put out 
the drabs. Each is employed in its turn, without the slightest reference to 
any of the questions which should determine its appropriateness or other- 
wise. It is the same with ornamental patterns. One year you will find 
every drawing-room papered with patterns of fiowers, another year scrolls 
will be all the rage. One year small patteras are correct—in the followiag 
large only can be tolerated; and whilst each fashion reigned, each was ex- 
clusively used. Crimson walls in south aspects, leaden coloured ones in 
north aspects. Small patterns applied to rooms large and small, and large 
patterns to rooms smal] and large. A like absence of any recognized prin- 
ciples is seen in the carpets and hangings, When crimson walls were 
oftenest seen, then was the call for drab and light-coloured carpets. More 
by luck, thaa anything else, it is now the fashion to have the carpets darker 
in colour than the walls. We may often cnter a room which, preserving 
something of each shifting fashion of the few past years, exhibits a viola- 
tion of every principle of harmonious decoration. Walls of a hot and 
positive colour in a room with a sonthern aspect—blue ceilings fuller of 
colour than the drab carpets, with curtains and hangings of scarlet—and 
perchance a huge sofa covered with hlack horse-hair. Not a single thing 
appropriate or consistent, but the whole a medley of unsuitableness. 

Having watched this snbject with interest for years, we have arrived at 
some conclusions which, we think, it may possibly be useful to submit to 
our readers, and we shall endeavonr to do so, in such a shape, that they 
may be turned, perhaps, to some practical acconnt. It appears to us, that 
eertain principles of decoration may be laid down, which, if recognized 
and applied, would make onr dwellings mnch more cheerful and comfort- 
able; which might make them comparatively beantiful, not only without 
any additional cost, but would make the keep of them more economical, by 
rendering them, to a great degree, independent of thc caprices of fashion. 
Jt is the absence of correct principles which causes decoration and furni- 
iure to be out of fashion—tiresome—palling to the eye, aud subject to 
constent change,—whereas, what is really beautiful, being based on ever- 
lasting principles, is subject to no change. We think the greater part of 
ihe painting of a house might he a work to last for a life, with benefit 
even to journeyman painters, and infinite satisfaction to the bonse inha- 
bitant. A truly melancholy snspension of comfort is the work of painting 
a honse. Your whole little world so turned upside down, that it hardly rights 
itself before the work has to he done agaiu. What a comfort it would be to 
undergo the penance only once in a life, instead of every seven years. 

It seems to ns quite a mistake—though a very common and popular one— 
to imagine that Beauty is necessarily costly in its production. Nothing 
enuld be cheaper in material or manufacture, than the earthenware pots 
of the ancient Etrnscans, yet they have perfect and everlasting beauty in 
their forms. The preference of one colour to another, within a very wide 
range of colonrs, is not at all a thing of greater or lesser cost. So far from 
beauty being costly, it wonld more often happen that in a given number of 
existing specimens of decoration, the greater beauty and harmony would be 
obtained at a smaller cost of labour and material, than what are expended 
io produce ngliness and confusion. Take, at random, a dozen patterns of 
paper hangings of various colonrs and devices, and in the majority of them, 
we believe it could be shown, that their cost of production might be materi- 
ally lessened, whilst their beauty shonld be greatly enhanced. 

Before we proceed further iu the discussion of any practical rules for co- 
lonring iateriors of houses, we must fiad room to quote, from Mr. llay's 
work on Decorative Painting, some of his statements of the principal defects 
which he has observed in internal decorations. A conviction that our prac- 
tice is not what it ought to be, and a humble recognition that there may 
exist rules for our guidance, though we may not be coguizant of them, are 
the first steps in amendment. The popularity of Mr. Hay’s excellent work 
renders any further commendation on our part superfluous, and its arriva] at 
a fourth edition affords a good sign of increasing attention to the subject. 
We wish it had been somewhat more specific and practical in its details for 
general use. It is essentially a work of principles. Mr. llay considers the 
first and most obvious defect to be when there is no particular tone or key 
fixed on for the colonring of an apartment; ‘ that is, when one part of the 
furniture is chosen withont any reference to the rest, and the painting done 
without any reference to the furniture. This generally produces an incon- 
gruous mixture." The reader will understand what is meant by “ tone or 
key " by what follaws. 

The “tone or key is generally fixed by the choice of the furniture; for as 
the furniture of a room may be considered in regard to colouring in the same 
light as the principal figures in a picture, the general tone must depend upon 
tbe colours of which it is composed: for instance if the prevailing colour be 
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blue, grey, cool green, or lilac, the general fone must he cool; but if, on the 
other hand, it is red, orange, brown, yellow, or a warm tint of grcen, the 
tane must be warm.” We may give an example of the principles here in- 
sisted on. The important masses of colour, independent of those on walls 
in most rooms, are furnished hy the carpet, the covering of the sofa, chairs, 
&c., the draperies of the curtains, and the covering of the tables. The co- 
lours of all these are too frequently chosen without any reference nne to the 
other. If the colour of the furniture he light due, then it would be had 
taste to colonr the walls crimson, or select a carpet with any amber colonr 
or much warm brown colour in it. There is a very apt illustration of this 
in a drawing-room in the Reform Club, which we have noticed for another 
purpose below. So with the objects vice versé. The blue furniture might 
fitly be surrounded with any colour in which its own colour predominated, 
or even with a lemon colour—full toned or light in degree according to the 
tone of the key (7. e. the blue) colour. Mr. llay's advice is perfectly sonnd 
in this case; and, as a case often occurs, where the decoration has to be 
adapted to furniture already existing, it is wise to lay down the proper priu- 
ciple for its mode of treatment. But it must not hence be inferred that fur- 
niture of any colonr may be chosen at random, and then the decorative co- 
louring of the apartment snited to it. In cases where both the furniture and 
decoratioa are to be newly provided, where the whole department of deco- 
ration is to begin ad inilio, then the choice of colours for all objects should 
be determined npon principles mutually applicable to all. In such cases (of 
which we shall bave to speak hereafter), the tone of the general colouring 
should be fixed with reference to much broader principles than any one de- 
pendent merely on the accidental colouring of the furniture. 

* A second aud more common fanlt," proceeds Mr. llay, “is the predo- 
minance of some bright and intense colour either npon the walls or floor. 
It is evident that the predominance of a bright and overpowering colonr 
upon so large a space as the floor or wall of a room, must injure ihe effect 
of the finest furniture.” Very often indeed do we meet with illnstrations of 
this fault. Look over half the paper-hangings in London, and it is most 
palpable in them. Nothing more common thaa to find a paper with a cool 
leaden-coloured ground or surface covered over with staring bright yellow 
scrolls. It is a defect no less prevalent in carpets, which are everywhere to be 
seen strewn with flower-patterns, Louis Quatorze scrolls, and affected imita- 
tions of forms manifested in intense brightness. “ third error is introducing 
deep and pale colours, which may have beea well enongh chosen in regard to 
their hues, but whose particular degrees of streogth or tint have not been at- 
tended to. Thus the intensity of one or more may so affect those which they 
were intended to balance and relieve, as to give them a faded and unfinished 
appearance. This may proceed from applying the fundamental laws withont 
any regard to the minutia; for although it is always necessary to subdue 
and neutralize such colours as are introduced in large quantities, yet when 
they are reduced by dilution alone the effect cannot be good. This error is 
also very common in the colouring of carpets and papcr-haagings. In such 
productions the degree of intensity of the individnal colours is seldom taken 
into account. A pale tint of blue is often introduced as an equivalent to 
the richest orange colour, and sometimes a small portion of lilac—one of the 
lightest tints of purple—as a balancing colour to a quantity of the most in- 
tense yellow. This is iaverting the natural order of colours altogether. 
Every one may understand by this, that if it is desired to contrast effectively 
one colour with another—say a crimson with green—if oae is deep toned or 
dark, so should be the other.” 

Maving thus briefly stated what appear to be the most obvious defects of 
the present modes of colonred decoration in our domestic residences, we 
shall submit some hiots for the consideration of any of our readers who may 
contemplate employing the Honse Painter and Decorator. We mnst bow- 
ever premise, that in treating a subject like the present, the absence of po- 
sitive and practical illustration places ns under much disadvantage. To il- 
lustrate fully the force of our observations, this paper should be read hand 
in hand with specimens of colours. The honse-painter, states Mr. Hay, 
* must take into consideration not only the style of architecture, the situa- 
tion, whether in town or conntry, bnt the very rays by which each apartment 
is lighted, whether they proceed directly from the sun or are merely reflected 
from the northern sky." Without underva!uing the importance of attending 
to the architecture aud situation, it appears to ns that Mr. Hay places that 
consideration which has the greatest weight last iu order—namely that which 
depends on the aspect of the room to be colonred. To us it appears, after 
bearing in mind the nature and characteristics of the climate, that the first 
question to be asked before commeacing any work of internal decoration is, 
What is the 


Aspect 


nf the room to be decorated ? In considcring Climate, Nature herself scems 
to offer ns ahundant analogies for our guidance. la countries where light 
is least abundant, there the objects of nature have the least dark colonring. 
Near the North Pole, where the darkness of night is almost perpetual, nature 
clothes the ground and animals in snowy whiteness. In the regions of the 
Tropics, where the light is strongest, the deepest colours, approaching to 
black, are most frequent. In conntrics advanced in art, where the light is 
abundant and powerful, we find the greatest employment made of deep-toned 
colouring. The ancients, in brightly lighted countries, as at Pompeii, were 
acenstomed to paint large surfaces nf their iaterior habitations positive 
blacks. 1n those cases where we find such examples, the rooms were en- 
tirely open above to tbe heavens, and the supply of light was altogether un- 
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interrupted. 1n a climate like that of any part of Great Britain, we should 
never dream of covering large surfaces with black or even with very dark 
blue, or purple, and scarcely with very deep crimson, unless under peculiar 
circumstances. During three-fifths of the year, the light in our country is 
subject to constant obscuration. We therefore say, as a general rule, let ihe 
colouring he light. We do not mean to exclude the judicious use of any 
positive strong colours, or even of black itself, which may be employed 
most successfully in details, hut we contend that the first general impression 
of rooms in England should be light rather than dark. As our climate also 
inclines rather to cold than warmth throughout the year, the general rule 
should be to have warm colouring in preference to cold, though our present 
practice tends more in a contrary direction. 

It may not, perhaps, be unnecessary to put, in an untechnical form, a 
meaning of the terms warm and cold colouring, which may be at once un- 
derstood. Some colours are called primary, some secondary, some tertiary. 
Every reader, we assume, knows a blue from a red, red from green, yellow 
from purple, and the most obvious and common distinctions of colouring. 
Without entering into any theory on the subject, we say that blue, red, and 
yellow are primitive colours—that is, that they are self-created colours, be- 
eause the compounding together of no other colours will produce them. 
Green, orauge, and purple are secondary colours, and result from the admix- 
iure of the three primitive colours. The tertiary mixtures, such as olive, 
brown, slate, are formed by the union of the secondary colours themselves, 
or the colours which make them, in the same proportions. The two colours 
which represent the extremes of heat and cold are red and blue. Yellow 
stands midway between them, and hy itself is neither positively warm nor 
cold, though it rather more inclines to warmth than coldness, as we see illus- 
trated in the green colours. As greens contain blue, they are cold looking, 
as yellow warm. Mixed colours, in proportion as they contain red, incline 
to warmth—as they contain blue, to coldness. It is true, we may have the 
effects of both warmth and coldness, and strong effects too, without using 
any positive colour at all; but this requires a peculiar treatment. We pur- 
posely avoid entering upon the effects which an artistic knowledge of con- 
trasts may realize. We are writing rather for those who are ignorant of rc- 
finements, and our object is to deal with the most general principles rather 
than any exception of them. Our first canon, therefore, for all gencral 
purposcs in internal decoration in this country is, that the general colouring 
be both light and warm; leadeo and cold neutral tints should be altogether 
eschewed, if our aim be to banish gloom and chilliness from our houses, aud 
to have cheerfulness and warmth instead. We are far lcss liable to error by 
leaning to warm rather than to cold colouring. 

We have now to show what are the circumstances modifying the applica- 
tion of this gencral rule. The first aod most important considerations, as 
we have already said, are those arising out of aspect. Bearing in mind the 
general necessity for the employment rathcr of warm and light colonrs than 
of cold and dark ones, the circumstances of the aspect of the room tn he 
decorated should regulate the inclination to the use of one or the other. 
You are going to decorate your drawing-room or dining-room both with 
furniture and colouring. Before you speak to your upholstcrer or house 
painter, have a perfect understanding and recognition of what is the aspect 
of the room. Let no circumstances make you regardless of this fundamental 
consideration. No cost will remedy the forgetfulncss. Spend what you 
will, you will always repent having a cold colour in n room lighted from the 
north, or a very hot colour in a room lighted from the south. If the aspect 
be north, north-east, north-west, or due-east, the general tone of colouring 
should be positively warm. Blues, greens, and all shaded colours which in- 
volve uny predominant use of blue, must he avoided. There is a drawing- 
room in the Reform Club, looking north, which may convince any one of the 
mistake of forgetting aspect. The walls and curtains are blue; with all its 
elegance—and ita ceiling and cornice are heautiful—the effect of this room 
hy daylight is always chilly. It would be just the reverse if it looked upon 
Carlton Gardens. There is also a room in Windsor Castle, looking on the 
North Terrace, called Queen Adelaide’s room, which is decorated with blue 
and silver—a most frigid looking room even in the midst of summer. In 
such aspects the choice should tend towards reds, and all their various com- 
binations with yellow. As the aspect approaches east and west, so the co- 
lours should verge towards yellow rather than red tints. In an eastern as- 
pect, tints of light yellows, lemon colours, &c. are always effective and 
cheerful, 1f the aspect of the room be south, south-west, and west, and 
open to the direct rays of the sun, then we may venture on the use of cooler 
colours—even on positive blue, should our taste lead us in that direction. 


Shall the colour chosen be used in tones dark or light—full or faint ? 


The supply of light, the size of the room, and its purpose, appear to be 
the chief circumstance which ought to regulate the strength or depth of the 
colours to be used. Where the light is strong, unabscured, and plentiful, 
the tone of the colouring may be full; on the other hand, where the supply 
of light is small, the tone of colouring should be light. In the houses of 
the ancients the strongest and darkest colours—even blacks, as we have al- 
teady observed—were used on large surfaces, when the apartment received 
a direct and full light from above. Under a strong and abundant light, full- 
toned colours preserve their brightness and distinctive character, hut when 
the light is feeble, and the supply of it limited, they become dull and gloomy. 
Full-toned colours lessen the apparent size of the room: light colouring cn- 
larges it. A little attention to the proportion between the space to be co- 
loured, and the depth of the colouriug, becomes, therefore of great import- 
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ance. If you wish to make your room appear as large as possible, then ex- 
clude dark colouring, not only on the large surfaces, but even in the patterns 
of the paper-hangings, and in the mouldings and ornamental parts. The 
nature of the use to which the room is applied should also influence the de- 
cision as to the tone of colouring. If the room is used mostly by artificial 
light, which, being less pure than daylight, materially modifies the appear- 
ances of most colours—much or little, according to their strength—then 
keep the colouring light. 1f, on the other hand, it is a room for occupation 
during daylight, then the tone of colouring may be deep. Of the peculiar 
treatment which should be applied to colours when employed in the several 
sorts of domestic apartments, we shall speak more in detail hereafter. Af 
present we have been dealing only with general principles, which cannot be 
recapitulated too often. First select the colours—warm or cold—active or 
passive, on the plus or minus side, ns some writers call them respectively— 
according to the aspect; and next, remeober that the depth or lightness of 
the colour ought to be no less subjected to regulation by certain priaciples. 

The particular choice of colours seems to be the next hranch of the sub- 
ject to be examined, and on this point we would particularly refer the reader 
to Mr. lIay's work; but lest that work should not be at hand, we shall ex- 
tract a few of the most practical and useful observations on each colour. In 
Mr. Eastlake’s edition of Goethe's Theory of Colours, we also find many re- 
marks on the peculiarities, infiuences, and associations of the principal co- 
Jours, and as these remarks seem to us calculated to be of some use in di- 
recting the selection of colours, we shall abridge from Goethe's work those 
portions which appear applicable to the suhject under consideration, omitting 
the more questionable and fanciful theorics with which they are sometimes 
intermingled. 

In respect of JFAize, Mr. Hay says, that “in Symes’ Nomenclature of 
Colours there are no fewer than eight different tints of white enumerated, 
aod although the terms reddish white, &c. are rather anomalous, yet there 
seems to be no other way of denominating the lightest tints of colours. 
For instance, when the lightest tint of any colour is placed beside the most 
intense, it will appear to the eye a pure white, but when placed beside the 
purest white, the colour will appear with which it is tinged. Still, it should 
be understood, that if it be a single shade beyond the first remove or grada- 
tion from pure white, its name must be altered to a light tint of the colour 
with which itis tinged." A principle is here suggested, which is important 
in the treatment of most colours. They may be made to appear light or 
dark, positive or negative, by contrast. Mr. Hay suggests, that if white be 
used, the colours brought into contact with it ‘should be light nnd cool, 
amongst which grey and green are the most suitable. Very light yellow, of 
the tint of the primrose, forms alsa a pleasing arrangement with pure white. 
Where white is much used, the colouring of the furniture should be re- 
latively light, and bamboo and satin wood are the hest in respect of appro- 
priate colour." Some years ago it used to be the fashion to use white nnd 
black in direct contrast. Pauels painted white, with the headings and 
mouldings picked out in black—most disagrecable iu effect, and a practice 
that must be entirely avoided. If pure white is used, it suits best with a 
south aspect; but if a white is wanted iu a north aspect, then it should be 
so far warmed in tone, as to be at least a crcam colour. White is often used 
sparingly to contrast with violent colours in carpets and hangings: in such 
cases the effect is confuscd and crude. 

Yellow, says Goethe, is the colour nearest light. Jn its highest purity it 
always carries with it the nature of brightness, and has a serene, gay, softly- 
exciting character. In this state, applied to dress, hangings, carpeting, &c. 
it is agreeable. ‘Gold, in its perfectly unmixed state, especially when the 
effect of polish is superadded, gives us a new and high idea of this colour; 
in like manner, a strong yellow, as it appears on satin, has a magnificent and 
noble effect. We find from experience, again, that yellow excites a warm 
and agreeable impression. lence, in painting, it belongs to the illumined 
and emphatic side. This impression of warmth may be experienced in a 
very lively manner if we look at a landscape through a yellow glass, parti- 
cularly on a grey winter’s day. The eye is gladdened, the heart expanded 
and cheered; a glow seems at once to breathe towards us. The following 
assertion appears to us rather too hroad in its application. There are surely 
circumstances, when the yellowish brown of the fallen leaf, as it is termed, 
might be most judiciously employed; but Goethe’s account is rather more 
poetical than practical. He says, “ When a yellow colour is communicated 
to dull and coarse surfaces, such as common cloth, felt, or the like, on which 
it does not appear with full encrgy, the disagreeable effect is apparent. By 
a slight and scarcely perceptible change, the beautiful impression of fire and 
gold is transformed into one not undeserving the epithct foul, aud the colour 
of harmony and joy reversed to that of ignominy and aversion. To this im- 
pression the yellow hats of bankrupts, and the yellow circles on the mantles 
of Jews, may have owed their origin. As no colour can be considered as 
stationary, so we can very easily augment yellow into reddish, by condensing 
or darkening it. The colour increases in energy, and appears in red-yellow 
more powerful and splendid. All that we have said of yellow is applicable 
here in a higher degree. The red-yellow gives an impression of warmth 
and gladness, since it represents the hue of the intenser glow of fire, aud of 
the milder radiance of the setting sun. ence it is agreeahle around us; 
and again, as clothing in greater or less degrees is cheerful and magnificent. 
A slight tendency to red immediately gives a new character to yellow, and 
while the English and Germans content themselves with pale yellow colours 
in leather, the French, as Caste) has remarked, prefer a yellow enhanced to 
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the active side. As pure yellow passes very easily to red-yellow, so the 
deepening of this last to yellow-red is not to be arrested, The agreeable 
cheerful sensation which red-yellow excites, increases to an intolerably pow- 
erful impression in bright yellow-red. The active side is here in its highest 
energy, and it is not to he wondered at that impetuons, robust, uneducated 
men should be especially pleased with this colour. Among savage nations 
the inclination for it has been universally remarked, and when children, left 
to themselves, begin to use tints, they never spare vermillion and mininm. 
In looking steadfastly at a perfectly yellow-red surface, the colonr seems 
actually to penetrate the organ. It produces an extreme excitement, and 
still acts tlus when somewhat darkened. <A yellow-red cloth disturbs and 
enrages animals. I have known men of education to whom its effect was in- 
tolerable if they chanced to see a person dressed in a scarlet cloak on a grey, 
cloudy day.” In reference to this effect, we are inclined to ascrihe great 
part of it to the strength of the contrast between the scarlet and the sur- 
rounding cool tones. Yellow is not distinguishable from white in most ar- 
tificial lights, which are themselves of a yellow tone, and cause white to ap- 
pear so yellow that it is undistingnishable from yellow; and though the fact 
is often recognized in the preference of lemon-tinted gloves over white, as 
they serve bath for morning and evening wear, it is not so often remembered 
when papering a room, or selecting a chintz furniture. Mr. Nay recam- 
mends that both pure yellow and orange should be avoided in large masses, 
and nsed chiefly as heightening colours. 

The colours on what Goethe calls the minus side, are blue, red-biue, and 
Jiue-red. ‘They produce a restless, susceptible, anxious impression. As 
yellow is always accompanied with light, so it may be said that blue brings a 
principle of darkness with it. As the upper sky and distant mountains ap- 
pear blne, so a blue surface seems to retire from us.  Blne gives us an im- 
pression of cold, and thus again reminds us of shade. Tt has some affinity 
with black. Rooms hung with pure blue, appear in some degree larger, but 
at the same time empty and cold." The blue room at the Reform Club again 
comes to mind as an illustration in point. The appearance of objects seen 
through a blue glass is gloomy and melancholy. Red-blue, in an attenuatcd 
state, or lilac, is prononnced to be “something lively without gladness.” 
Blue-red generates an unquiet feeling. A carpet of a perfectly pure deep 
blue would be intolerable. “As the higher dignitaries of the church," con- 
tinues Goethe, ‘* have appropriated this unquiet colonr to themselves, we may 
venture to say that it unceasingly aspires to the Cardinal's red, through tlie 
restless degress of a still impatient progression." 

“In Red we must forget everything that borders on yellow or blue. We 
are to imagine an absolutely pure red, like fine carmine, suffered to dry on 
white porcelain. The effect of this colour is as peculiar as its nature. It 
conveys an impression of gravity and dignity, and, at the same time, of grace 
and attractiveness. The first in its dark deep statc, the latter in its light 
attenuated tint, and thus the dignity of age and the amiableness of youth 
may adorn itself with degrees of the same hue. History relates many in- 
stances of the jealonsy of sovereigns with regard to the quality of red. 
Surrounding accompaniments of this colour have always a grave and magni- 
ficent effect. The red glass exhibits a bright landscape in so dreadful a hue 
as to inspire sentiments of awe. The French prefer geoerally scarlet which 
inclines to yellow, whilst the Italians choose a crimson with a tinge of blue.” 
The employment of 1ed requires skilful management, and it is often used too 
indiscriminately. ‘ We have only," observes Mr. Hay, “to look at nature 
for the proper use of this colour. We shall see that red seldom appears in 
its full intensity, and when it does so, it is at that season when its effect is 
balanced and nentralized by the general verdure which clothes the earth.” 
Neither pure red nor scarlet should be used in large masses—it onght not to 
he contrasted with bright green unless in the smallest quantity. 
direct light falls upon the ground, and not on the walls, Mr. Hay recom- 
mends a bright scarlet on the walls, heightened with gold, with deep-toned 
colours on the carpet. Crimson makes a capital background for the hanging 
of pictures, but care should be taken that its tint does not approximate to 
scarlet or pink. This approximation to pink is a common error. In the 
new decorations at St. James’s Palace, now in progress, where the walls of 
the state rooms are covered with crimson flock paper, the colour is much too 
near pink. 

Purple, though a good colour by daylight, is much injured and neutralized 
by artificial light, Green is the result of mixing hlne and yellow. If mixed 
“in perfect equality, so that neither predominates, the eye and the mind re- 
pose on the result of this junction as upon a simple colour. The beholder 
has neither the wish nor the power to imagine a state beyond it. Hence, 
for rooms to live in constantly, the green colour is most generally selected.” 
Goéthe remarks, that “the juxtaposition of yellow and green has always 
something ordinary, but in a cheerful sense; blue and green, on the other 
hand, is ordinary in a repulsive sense. Our good forefathers called these 
last fools’ colours.” — ** The colours on the active side (yellow and yellowish) 
placed next to black, gain in energy; those of the passive (blue and blneish) 
lose. The active, conjoined with white and brightness, lose in strength, the 
passive gain in cheerfulness. Red and green, with black, appear dark and 
grave, with white they appear gay." We see these effects strikingly illus- 
trated in book-wrappers. Black letter-press is applied indiscriminately to 
red, blue, lilac, green, and yellow covers. A publisher of taste would do 
well to consider how much the purchase of a book is affected by the first im- 
pression it makes. 

In the practical application of the foregoing observations to the colouring 
of surfaces, it seems to us that Natore herself suggests to us those parts 
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Where Colour shall be lightes:—where darkest. 


If we look at a landscape, we find three distinct gradations of colour. The 
greatest light comes from above, the next gradation of light lies in the part 
between the sky and the ground, and the darkest part is on the ground. The 
exceptions to this statement, arising from partial obscuration of the direct 
rays of light, and from reflexions, do not materially affect the principle here 
laid down, and which we think is applicable to the artificial use of colour in 
interior decoration. In accordance with it, we say, let the ceiling be the 
part lightest in colour and tone, the walls darker than the ceiling, the floor 
darker than the walls. The reverse is too often found in practice. In the 
Reform Club, the mouldings of the ceilings of the upper and lower quad- 
rangles surrounding the great hall, and those of the upper library, are painted 
to imitate bronze, and in the quadrangles especially they are much heavier in 
colour and appearance, than the walls by which they are supported. In the 
drawing-room floor where the colouring of the frieze and festocns is light 
and mean, the ponderous look of the ceilings is objectionable, And here, 
thongh we are not considering especially the decorations of the Reform Cluh, 
we take the opportunity of remarking on the poverty of invention, not to say 
the contradiction, of colonring the ceiling of thelower quadraugle asif to re- 
present blue sky, when it is palpable to the eye at the time, that it supports 
the floor of the passage above it. In the upper drawing-room of the same 
Club, the light maple wood hook-shelves are much less positive in colour 
than the beautiful ceiling above them, which is of bright blue, heightened 
with gilding between the bronze-painted divisions. Fortunately, the dark- 
green furniture and the deep crimson carpet in this room, are some balance 
against the full tones of the ceiling, or we should have here an example of 
the reverse of the principles which Nature seems to suggest. In the great 
drawing-room, it appears that the decorations are far more consistent. There 
the ceilings, being shades of white and light pink with gilding, are elegant 
and rich, yet lightsome and cheerful; less coloured than the walls, which are 
of a yellowish brown damask, the colonr Goethe seems to reprobate, and the 
walls again are subordinate in the strength of their colouring ta the floor, 
which is a deep-toned maroon in its masses, We are not unmindful of the 
full-toned colouring of the Venetian ceilings, which might be quoted appa- 
rently in opposition to what we have here advanced. For the present, without 
discussing particular instances of the practice of painting ceilings in intensely 
full tones, it is sufficient to point nnt, that what might be tolerated or even 
defended in the works of a Paolo Veronese, is not to be safely upheld as a 
precept for the common house-painter, whom alone, and not the poet-painter, 
we are attempting to influence. lt may he as well to observe, that aceard- 
ing to the depth of colouring in the ceiling, so the apparent height of the 
room is lowered and bronght near to the cye: and, as in London houses, the 
height of the rooms is seldom suitahly proportioned to the size of the room, 
this artificial lowering becomes a consideration, which ought not to be disre- 
garded. Not only, to our mind, onght the ceiling to be the lightest in point 
of tone, but it ought to be the least decorated part of the room—What ? 
venture to say this with Michael Angelo’s Sistine Chapel in remembrance ? 
Certainly—and we wonld call in evidence all who have seen this marvellous 
work, the strongest case perhaps that can he produced, to testify their regret, 
that those wondrous works are on the ceiling, and the extreme difficulty, no 
less than lying flat on the back, which is experienced in viewing them. But 
because we object to having the chief decoration on tlie cciling—the part 
obviously most difficult to see, we would not have it imagined that the ceil- 
ing is to be left bare, as it generally is in practice, On the contrary, we 
desire to see special attention bestowed on the— 


Decoralion of Ceilings, 


and Mr. Barry is to be thanked for the good example he has set at the Re- 
form Club, although some of the details do not seem, in our judgment, 
to he quite right. The coloured decoration of this part of a room, generally 
extends little beyond the tinting in one or two faint colours the cornice or 
the plaster ornament in the centre; though sometinies, indeed, we meet 
witb the hideous practice of painting artificial skies and clonds—a miserable 
conceit, always to be eschewed. We are convinced, from actnal experi- 
ments, that very effeclive and cheap decorations might he used in ceilings, 
The colouring of mouldings and cornices by the band, and indeed all hand 
labour on a small scale, is slow, and therefore costly, hut the plan we would 
recommend, and hope to see extensively used for the adornment of ceilings. 
is mnch more simple and easy of performance. Ceilings may be treated as 
easily as walls. Papers may be prepared expressly with suitable patterns, 
and they may be attached, afterwards, to the walls like common paper 
hanging. After making some little allowance for the extra trouble in affixing 
the paper to the ceiling, there seems to be no reason why the ornamental 
papering of ceilings should be more costly than that employed ou the walls. 
In one experiment, we directed a paper surface of about ten feet in diameter 
to be prepared, which contained Pompeian forms expressed in four colours, 
and which cost, in its preparation, about forty shillings. Had the same de- 
sign been executed in great numbers, there is no doubt that it might have 
been produced for half the money, or even less. On the other hand, had 
the design heen painted on the ceiling itself, by the hand, the cost would 
have been much increased. The economy of the process of affixing the or- 
nament in a large surface at once to the cciling, is obtained precisely on the 
same principle as that of laying the tesserz in blocks on pavements, accord- 
ing to Mr. Singer’s patent, instcad of laying tesserze one by one on the fivor. 
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Leaving out of the account the additional beauty which tasteful colouring 
on the ceiling confers on a room, we would recommend the practice as eco- 
nomical—a charm oftentimes more attractive in these mooey-making times 
than beauty itself. In the course of every three or four years, the ceiling of 
a London house requires re-colouring. There is little doubt that the deter- 
mined lines of the positive colouring in an ornamental design, aad also the 
paper itself, would tead very much to conceal the ordinary cracks and mark- 
ings in the ceiling, caused by the dirt and smoke, and thus reduce the neces- 
sity of re-colouring. In addition to tbe experiment already meotioned, we 
bad a simpler one prepared in two shades of deep straw-colour, for the 
centre of a room, the cost of which experiment was only five shillings. In 
the prosecution of these experiments, it is only just to mention that we had 
ihe assistance of Mr. Clarke, a paper-stainer, of 60, High Holbcrn, who 
seemed well disposed to carry them much farther, if any public taste could 
be generated for them. In the preparation of decorations for ceilings, and 
until we can enter upon the subject of pattern in detail, a word of caution 
may be whispered against all and every sort of imitation of raised surfaces. 
Let there be no sham cornices or rosettes for centres—no sham festoons, 
draperies, or tassels. Whatever is done, should be limited to the expression 
of agreeable forms in colour, and much more effect may be produced under 
this limitation than is generally obtained by the plaster mouldings and or- 
naments themselves which are commonly attached to ceilings. The choice 
of the colours and peculiar treatment of them in ceilings must, of course, 
be regulated by the circumstances of the room, and the character of the de- 
Corations used in it. 

The particular treatment of colours which should be applied to rooms of 
various purposes, seems to follow nest in order for consideration. We are 
much disposed to agree with Mr. llay, when he insists that the decorations 
of rooms should be subordinate in importance to the furniture, which he 
appears to regard in the same relative importance to a room as figures stand 
towards a picture. Mr. llay says :—‘ In toning and harmonizing the colours 
in a picture, the artist has the assistance of light and shadow, and can make 
his shades accord with the tone in such a manner as to improve the gencral 
harmony; but as the colours of the house-painter and manufacturer are all 
liable to be placed in a full light, they must be toned in themselves, to pre- 
vent that unnatural crudeuess so annoying to the eye. llow, then, can we 
account for the prevalence of those gaudy paper-hangings, which impinge 
the most obtrusive rays in all thcir vigour, or those carpets where the pre- 
ponderance of bright yellow and red attracts the eye, and injures the etfect 
of everything which is placed upon them? And if, according to the rules 
which regulate the higher branches of art, simplicity of arrangement pre- 
vents confusion where a variety of colours are introduced, the colours in the 
generality of such articles are most crroneously arranged. These rules must 
proceed from a general negligence of the rules of harmony. I do not mean 
by this that bright and vivid colours are always offensive. I have already 
said, that they add richness and grandeur when used in their proper places 
and in proper quantities; but they should by no means cover the floor or 
walls of an apartment unless under very peculiar circumstances. It may 
here be observed, that iu all pictures representing interiors, when a group of 
figures is introduced, there may occasionally appear a piece of rich drapery, 
or furniture painted in equally vivid and bright culours with the figures, aud 
which may, in a great measure, improve the general effect and harmony; 
but who cver saw, in a work of merit, the colours on the walls of the apart- 
ment or carpet on the floor making a monopoly of attraction, and causing 
those upon the figures and furniture to fall into insignificance?” But we 
have no inore space at present, and the suggestions touching the appropriate 
colouring of particular rooms must be reserved to a future opportunity. 


RAILWAY CHRONICLE OF TIE MONTII. 


Tne events of the month principally concern the movements in respect to 
new lines, a spirit of activity manifesting itself in connexion with them 
strongly indicative of improvement. Not only is the number of lines pro- 
posed far greater than for years past, but they are of greater importance, and 
supported in a much more powerful manner, being principally branches fos- 
tered by the great lines. There is however, of course, a want of definite 
information as to what will really be dune, so that it is dangerous to specu- 
late as to results, 

The monetary operations of the month afford a strong proof nf the im- 
proved position of railways; not only have the transactions in shares been 
much more numerous and ‘ut better prices, but loans have been effected by 
the large companies at a much lower rate of interest. i 

The Edinburgh and Glasgow Railway Company have borrowed £100,000 
from the Bank of Scotland for ten years at 3} per cent., and the Manchester 
and Leeds have received large sums at 3} per cent., the loans being subject 
to repayment on twenty-one days’ notice. Altogether the state of affairs 
promises well for employment nest year in the engineering profession and in 
the pursuits dependent on its exertions and connected with it. 

The York and North Midland directors have been authorized to purchase 
the Leeds and Selby line, and to construct a branch to Whitby and Scar- 
borough. 

Captain Moorsom, the Chairman of the Birmingham and Glo'ster Railway, 
has at last resigned in disgust. lle is succeeded by Mr. Samuel Bowly, the 
Deputy Chairman. i 
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The Manchester and Leeds Railway Company have agreed to amalgamate 
with the Hull and Selby Railway Compaay. 

One of the most striking circumstances has been the defeat of the Bristol 
and Exeter Directors at a special meeting for the purpose of giving support 
to the Devon and Cornwall lines, when a cabal of 38 Exeter shareholders 
holdiag 300 shares, managed, hy superior numbers, on the show of hands to 
repel the resolutions. lt is not expected that this will stop the scheme. 

The Epsom traffic is the subject of competition between the Croydon Rail- 
way Company on the one hand, and the South Western Railway on the other. 
The South-Western branch would be the shorter, less costly, and accommodate 
west end passengers, but the distance from the terminus of the Croydon 
branch is not greater, it would be worked as cheaply and would also accom- 
modate a great extent of local traflic, while it comes close to the city popula- 
tion at London Bridge. It was anticipated that great opposition would be 
made by the Croydon shareholders to engaging in this speculation, hut it 
turoed out that they gave their unanimous adhesion to it, at a meetiog spe- 
cially couvened for the purpose. At the same time strong wishes were ex- 
pressed for an arrangement with the Greenwich Company which is now 
within a narrow compass. It was also reported that a proposition had been 
made from the South Eastern Railway Company to lease the Croydon, which 
had been refused, the Croydon Directors considering amalgamation as the 
more eligible measure. With regard to the South Western Epsom opera 
tions they remained to be seen, hut it is very probable that both liues will? 
he carried into effect, and an arrangement come to for working them. The 
Middlesex and Surrey Junction is a scheme also for going to Epsom, but it 
moves very slowly. 


THE NEW ROYAL EXCHANGE. 


Mr. Tire, the architect of the New Royal Exchange, sent in, on the 20th 
ult., a further report of the progress of the works, to the Joint Grand Com- 
mittee; it is extremely satisfactory. It states that, with respect to the ex- 
ternal works, the grasshopper vane, repaired and regilt, was deposited in its 
place onthe 8th ult.; that the tower was complcted to the cleaning down of 
the stonework, a process which will be effected as the scaffold is being re- 
moved. At the west façade the columns and architraves of the great Venc- 
tian windows have been set, and the carved shields and festoons over the 
opening and over the whole of the central arch have been finished. As to 
the internal works the report touches first upon the basement, and states 
that the vaults over the basement have becu completed, with the exception 
of an arch which is to he formed under the staircase leading to Lloyd's. In 
the London Assurance portion ot the building, on the one-pair floor, the 
whole of the fire-pronf arches have been turned, and the joists and partitions 
in the western cnd are in their places. In other parts the plates are laid. 
On the two-pair floor the joists have been laid all through. The roof has 
been nearly completed, both plumbers' and slaters' work being almost wholly 
finished. In the Royal Exchange ground-floor the fire-proof arches have 
been turned throughout, and the joists and partitions have been nearly all 
deposited in their places. In the two-pair floor the joists have been all laid 
and the quartcring is in a forward state. The lead-work to the rouf of the 
portico has been within a third. completed, and this department will require 
very little more labour generally. 1n the unappropriated room on the one- 
pair floor tbe fire-pronf arches have been completed as well as the joists and 
partitions. In the two-pair floor aimilar progress has been made. 1n Lloyd's 
room on the one-pair floor all the fire-proof arches, have been turned. The 
reading-room and other roums on each side of the tower remain iu the same 
condition in which they were represented to be at the time tlie last report 
was made. In the roof the plumber’s and slater's work is throughout ex- 
ceediugly forward, and but little remains to complete that portion ot the work. 

With regard to the sculpture, Mr. Titc expresses his satisfaction to be able 
to report that every figure has been transferred from the model ta the stone, 
and that a month’s labour will complete the work, so as that it will be ready 
for hoisting within that period. When the sculpture ehall have reached its 
appropriate position, the finishing touches will be given to it by the sculptor. 
Judging from its present advanced state, the architect entertains no hesita- 
tion in assuring the committee, that if necesaary, it could all be in its place 
and completely finished within two months from the date. 

The dials and hands of the clock have been prepared, and will be placed 
as soon as the scaffold has been sufficiently removed to enable the men to 
place them with safety. The machinery of the clock is very nearly com- 
pleted, aad the only thing remaining unsettled is the arrangement with 
respect to the actual tunes of the chimes. Upon that subject Mr. Tite had 
consulted Professor Taylnr, the Gresham Lecturer on music, aud he hoped 
that before the next meeting of the committee he should be prepared to re- 
port the result. The moulds for some of the bells have been prepared, and 
in the course of a month several of the bells will be cast. Mr. Tite concludes 
with congratulating the committce, at the close of the third year of the work, 
on the generally favourable state of the seasons throughout the whole period. 
The mildness of last winter, and the uousually fine spring which followed, 
were greatly in favour of building operations, aud though the early part of 
the summer was wet, yet since August up to the present time scarcely a day 
has been lost by interruption from the weather. He could see nothing at 
present, unless some unusually severe weather should occur after Christmas, 
tu preveot the realization of his hopes that the contract would be completed 


s in the time originally agreed upon. 
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PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


ROYAL ACADEMY. 


On Saturday Dec. 9, being the 75th anniversary from the foundation of 
the Academy, a general assembly of the Academicians was held at their 
apartments in Trafalgar-square, for the anuual election of officers and other 
business, amongst which was the ceremony of delivering the prizes to the 
suecessfnl candidates in the varions classes of students. The distribution 
took place in the grand saloon of the Academy, before a very numerous 
assemblage of royal academicians, artists, and persons of distioction. 

In consequence of the sudden indisposition of the President, Mr. Jones, 
R.A. (the Keeper of the Academy) took the President's chair, and announced 
officially and with regret the cause of their accomplished President's absence, 
which he truly stated they all felt as a great disappointment, but the cause 
of which he could assure them would not be of long duration. Of course, it 
fell to his lot as tbe senior officer to go through the duties of the evening, 
however unprepared he might be for that purpose. The prizes were fewer 
this year than on any former biennial distribntion, for there was not a siogle 
eandidate in the first class (historical painting). This iocident had, doubtless, 


, arisen from the exertions to get up the cartoons having occupied the time of 


those who were ia a condition to compete for these prizes. The chairman 
then bestowed the prizes on the following students :— 

Mr. E. B. Stephens, for the hest composition in senlpture—The gold 
medal, and the Discourses of the presidents Reynolds and West. 

Mr. Henry Bayly Garling, for the best architectural design —The gold 
medal, and the Discourses of the presideots (as above). 

Mr. J. Harwood, for the best copy made in the school of painting—The 
silver medal, with the Lectures of the professors Barry, Opie, and Fuseli. 

Mr. A. Ranckley, for the next best copy made in the painting school—The 
silver medal; but, this student having received a similar medal in 1812, this 
medal, though adjudged to him, conld not be given. 

Mr. A. Solomon, for the best drawing from the living models—The silver 
medal. There was only one medal given in the class this time. 

Mr. G. Perry, for a drawing of the west wing of Greenwich Hospital—The 
silver medal. 

Mr. J. E. Millais, for the hest drawing from the antique—The silver medal 
and the Lectures of professors Opie and Fuseli. 

Mr. G. E. Siutzenich for the next best drawing from the antique—The 
silver medal. 

Mr. J. Engel, for the best model from the antique—The silver medal and 
the Lectures of professors Opie and Fuseli. 

Mr. A. Gatley, for the next hest model from the antique, the silver medal 
was adjndged, but not bestowed, as he had already (in 1842) received a 
similar medal. 

Mr. W. Thomas, for the next best model from the antique— The silver 
medal. 

On the audience retiring, the Academicians proceeded to the election of 
officers, &c., for the ensuing year, when Sir Martin Archer Shee was unani- 
mously re-elected President. 


w 


INSTITUTION OF CIVIL ENGINEERS. 


The Council of the Institution of Civil Engineers have awarded the fol- 
lowing TELFORD and WALKER Premiums, for Papers read during the last 
session, 1843 :—A Telford medal in silver to F. W. Simms, for his papers 
“On the application of horse-power to raising water, &c.," and “ On brick- 
making." A Telford medal in silver, to W. Pole, for his papers **On the 
fiiction of steam-engines, &c." and * On the pressnre and density of steam 
&e.” <A Telford medal in silver to T. Oldham, for his *' Description and 
drawings of the automaton balance, invented by Mr. Cotton, and used at the 
Bank of England for weighing sovereigns.” A Telford premium of books to 
D. Mackain, for his paper “ On the supply of water to the city of Glasgow." 
A Telford Premium of books to D. Brimner, for his ** Description and draw- 
ings of the Victoria Bridge over the river Wear." A Telford Premium of 
books to D. T. Hope, for his paper “On the relative merits of granite and 
wood pavements, and Macadamized roads." A Walker premium of books to 
Robert Mallet, for bis paper ** Ou the co-efficient of labouring-force in water 
wheels, &c.” A Walker premium of hooks to W. J. M. Rankin, for his 
papers and drawings ** On layiog down railway curves,” ** On the spring-con- 
tractor for railway carriages,” and “ On the canses of the fracture of railway 
axles, &c" A Walker premium of books to W. L. Baker, for his ** Descrip- 
tion and drawings of the water pressure engine, at the Alte Mórdgrnhe mine, 
(Freyberg).” A Walker premium of books to S. C. Homersham, for his 
paper and drawings “On the construction of valves for pumps, &c.” A 
Walker premium of books to J. O. York, for his paper “On the comparative 
strength of solid and hollow axles.” A Walker premium of hooks to G. D. 
Bishopp, for his “ Description of the American locomotive engioe,: * Phila- 
delphia, used on the Birmiagham and Gloncester Railway," communicated 
by Captain W. S. Moorsom. A Walker preminm of books to G. D. W. Jack- 
son, for the drawings illustrating * The description of macbiucs for raising 
and lowering miners," by John Taylor. 
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In the report of the proceedings nf the Institution of Civil Engineers, in 
last month's Journal, p. 427, we stated that we rather suspected Mr. Wick- 
steed had been misunderstood in his remarks on the Construction of Valves. 
We have since made inquiries aud believe the following statement will be 
found to contain a correct report of Mr. Wicksteed's observations :— 

Mr. Wicksteed observed, that with two valves made according to Harvey 
and West's patent, and fixed iu the pump work at Old Ford, each valve being 
4 feet in diameter, the lower valve rose 4 or 5 inches, while the upper one 
rose from 1} io 1$ inches only. The concussion in these valves was much 
less than in the ordinary valves—that althongh tlie wooden faces in the seat 
of the upper valve, where the lift was so little, had lasted for three years, 
they vould not atand in the lower valve, where the lift was greater; for 
which iatter he enusidered metal far superior to wood, and he considered 
metal better for the upper one also ;—he had not found any corrosion atten- 
davt upon the contact of the two metals. The reason that the lower valve 
of the pump at Old Ford had not answered so well as the upper valve was 
owing to the difference in form of the valve boxes; the lower valve box was 
of an irregular shape on the plan, while the valve was circnlar; in addition to 
which, the exit pipe branched from the box at a level with the seat of the 
valve, and this is of even greater importance. The passage of the water 
therefore through the valve was irregular, a greater quantity passing on one 
side than on the other, which caused the valve to cant and to wear out the 
gnides ; but on the cootrary, in the upper valve, the exit pipe was above the 
top of the valve, and of a circular form, allowing the water to pass more 
equally on every side of the valve, and hence the guides were not worn as in 
the lower valve; and in the cases of above 40 valves which had been intro- 
duced by his recommendation into pumps made by Boulton and Watt, and 
other firms at various dates, the boxes being circular and the delivery pipes 
above the valve, they had worn aa well as the upper valve at Old Ford (and 
in a commercial poiat of view it is important to remark that in none of those 
instances was it necessary to alter the hoxes, or pipes connected therewith), 
he therefore recommended that in all. new constructions where these valves 
were required, the form of the box and the position of the delivery pipe 
should be carefully attended to. He considered that the form of the donble- 
heat valves, heing cylindrical, possessed greater strength, and made the lia- 
bility to fracture less than in the ring valves, as originally designed hy Mr. 
Homersham, and he considered that the model on the table, which as nearly 
as possible reserabled the form of Messrs. Harvey & West’s valves, was a 
decided improvement; at the same time, it made it evident that the actual 
difference hetween these valves and Messrs. Harvey & West’s was the appli- 
cation of two valves, one placed above the other, instead of one, the advan- 
tages of which he could nut perceive. He at the same time, gave Mr. Ho- 
mersham great credit for the ability displayed in the paper just read, and 
thought that if the same talent had been applied to the proper proportioning 
of Harvey and West’s valves to the locality or circumstances in which they 
were required, be would have effected the good object he had in view at less 
cost, as there could be no doubt that, if not properly proportioned, the valves 
could not work ao well. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
December 4.—W. Tite, Eso. v.r., in the Chair. 


A letter was read from C. R. Cockerell, Esq., R. A., giving some account of 
the Foundations of the Church of St. Bartholomew, near the Bank of Eng- 
land, removed in 184], under his direction. The letter was accompanied 
by a plan, and two elevations of the north and east walls, which ex- 
plaining the principle of their construction, were of very great interest, 
as showing the rude, but efficient manner of bnilding adopted by our fore- 
fathers, as also the masterly jndgment and skill with which Sir C. Wren, 
availed himself of these foundations, in his new structurc, after the fire of 
London. In the east wall, the piers, a swell as those under the pillars of the 
nave, were formed by digging a pit, into which a mass of well made concrete, 
consisting of chalk, fragments of tile, stone, pebbles, and lime, were cast, 
the surrouoding ground heing left undisturbed: this concrete penetrated 
ahont one foot into a good stratum of sound gravel. Where arches were 
required, as in the east and north wall, in order to continne the course of the 
wall without the expense of so much fonndation, the natural soil was left 
undisturbed, and formed a rude centering from pier to pier, on which the 
voussoirs of the arches, in chalk, were at once placed. From the springing 
of the piera, which took the form of the pit into which the concrete was cast, 
the masonry in chalk and rag, battered on the face, was of a superior kind, the 
centre however being filled with concrete. The side walls of the church 
were of a better masonry, with upright faces. The north wall rising with 
the natural bed of gravel, was found to he inferior to the rest, being often 
composed of pebbles, or shingles laid in loam instead of mortar. Such was 
the simple manner of building adopted in the old church, the date of which 
may have been the 12th or 13th century. But the judgment, skill, and eco- 
nomy of Sir C. Wren, in the employment of this rude substructure, and 
erecting upon it a fincly proportioned church of the Tuscan order, cannot be 
sufficiently admired. His argument here, was doubtless the same he em- 
ployed at St. Paul's. “If,” said he, “these foundations have carried the 
ancient snperstructure without failing, I will take care, by lessening the 
weight of the new, that they shall suffice for my purpose, and I shall econo- 


mise all the expense which uew foundations would occasion ;” and the sound 
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state in which every part of Sir C. Wren's Church was found, after standing 
about 170 years, has fully borue out his argument. The tower of the 
church was built in a very superior manner, with thicker walls of flint aud 
cbalk. 


— 


Mr. T. W. Papworth exhibited a volume containing a collection of deco- 
rations bra chapel in the Cathedral at Lisbon, made at Rome in 1755. It 
appears, fram these drawings, that the architect sent his general designs ta 
Rome, and that the details were there filled up by the most eminent decora- 
tive artists; The name of Pompeio Dattoni, who was to supply some paint- 
ing of the higher class, occurs among the number. There are designs for the 
pavements, railings, haogings, and every description of decoration and fur- 
niture to make the work complete. The artistical knowledge displayed in 
these drawings throughout the variety of operations necessary to carry out a 
work of this kind, and the unity of purpose with which it is bronght together 
and applied, is what is principally deficient in our modern system of architec- 
ture. 


December 18, 1843.—W. Tire, Esa., v. P., in the Chair. 


The following communication was read from Mr. Beng. Fenner, Fellow, 
on Mr. SirzvisTER's “ Process for repelling moisture from exlernal walls.” 


It will be in the recollection of many members of the Institnte, that Mr. 
Sylvester, at a meeting during the last session, directed attention to the dis- 
covery of a process by which hricks might be made impervious to moisture, 
and exhibited some experiments, placing bricks of a very porous description 
which had been stibjected to the process, into water, allowing them to be 
immersed for some time, and showing, when taken out of the water, that 
they had imbibed no moisture. These experiments, at the time, were con- 
sidercd satisfactory, and the cheapness and case attending the application 
to the process, were strong recommendations in its favour. 

It happened during last summer, that I was called upon, in a distant part 
of Dorsetshire, to suggest some means by which the wet might be prevented 
from penetrating the external walls of a sehool-house that had recently been 
built in a very substantial reanner, with bricks of the hest quahty; but 
where, owing to the elevated and exposed position of the building, it was 
found that neither increased thickness of walling, nor internal battening would 
answer, tn make the school habitable, and nothing but an external coating of 
cement, was by the proprietor of the building, thought capable of remedying 
so serious an cvil. 

lt occurred to me that this was a good opportunity of testing the merits of 
Mr. Sylvester’s recommendation, and, it heing a favourable period of the year 
for external colouring, I ordered the operation to be commenced, availing 
myself of the services of a clerk of the works, whom I had in the neighbour- 
hood, ta sec that the liquids were carefully and properly applied. 

I shauld mention that the walls of the school-house were built of kilu- 
burned bricks from a village called Broad-mayne, well known as supplying 
the best hricks in Dorsetshire: in situations protected from the severe effects 
of south-west storms, these bricks are found to he proof against the ordinary 
effects of weather, but in many hilly parts of Dorsetshire, nothing but the 
most compact and indurated material will resist the violence of the tempests, 
and | have remarked how many ancient brick buildings with stone dressings, 
have, in various parts of this country, been disfigured by coatings of cement 
or blue lias. This practice has cvidently been resorted to, as the general 
cure wherever the wet penetrated the walls, and it would have been adopted 
in the present case but for my interposition. 

As it is probable that many Gentlemen may be present when this letter is 
read, who were not at the Institute when Mr. Sylvester described the mate- 
rials of his solutions, ] will state how they were composed by us, in accord- 
ance with Mr. Sylvester's directions, 

The ingredients were mixed in the following proportioos :—3 lb. of mottled 
soap to 1 gallon of water. This composition, when in a boiling state, was 
laid over the surface of the brickwork steadily and carefully, with a large flat 
brush, so as not to form a froth, or lather on the surface. 

This wash was permitted to remain 24 hours to become dry and hard. 

Another mixture was then made in these proportions :—3 lb. of alum to 4 
gallons of water, which, after standing 12 hours, in order that the alum 
should be completely dissolved, was then applied in like manner, with a flat 
brush over the coating of soap. 1 need scarcely mention, that we availed 
ourselves of settled and dry weather during July, for these operations. 

I have now to speak of the result up to the present time, as to the success 
of the process. Within a month after the trial, there happened one of those 
tremendous south-west gales, accompanied hy heavy, driving rain, such as 
had formerly drenched the school-house, and obliged the inmates to put pails, 
cloths, &c., to catch the drippings inside, It is satisfactory to state that the 
walls were completely proof against the rain ; not a drop penetrated through, 
duiing 48 hours of the most severe weather, nor from that time to the pres- 
ent, though repeatedly subjected to like trials, have the walls admitted the 
least moisture, nor has the artificial coating suffered apparently the slightest 
injury. 

. The liquid when applied, formcd a complete thin scaly, or gummy look- 
ing integument, perceptible only upon close inspection, causing na discolor- 
ation, but producing rather a mellow appearauce, such as a building obtains 
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when covered with lichens; the rain splashes against the walls as against 
glass, and runs down the face in a similar manner. 

Upon commnnicating to Mr. Sylvester, this satisfactory resnlt, I was glad 
to hear from him of other useful purposes to which this simple process has 
been applied ; at the same time I learnt that about ten years since he advised 
this method to be applied to the north front of a stone-building near London, 
where the damp and discoloration were very offensive. His suggestion was 
attended to, and with complete success. 

It certainly zppears to be a simple, cbeap, and useful discovery, performing 
its purpose without discolouring the material on which it is laid, and being 
therefore unobjectionable on this account. Although from the nature u$ 
the thing, it may be more frequently wanted for brickwork, it is said to be 
equally effective on stone, for precisely in the same degree that the structure 
of the stone admits moisture through its imperfect formation, will it receive 
that solution ; so that the pores or vesicles on the face of the stone hecame 
filled with insoluble particles,—it is therefore immaterial whether the stone 
be of lime, saud, or oolitie formation. The value of a process which may 
give an indurated surface to many kinds of stone that hefore were unfit for 
building purposes, by reason of rapid disintegration under the effects of wet 
and frost, will be duly appreciated by the architect, and though it may he 
hazardous to use at once materials of doubtful quality, relying upon this 
remedy, yet it is a subject quite worthy of our best attention, and I think it 
right to mention what has been told me in reference to this most important 
object. 

From the perfect snccess which attended experiments in other parts of the 
country similar to what l have described, the County-Surveyor of Kent made 
a hold trial nf the process. 

A block of the Gatton or Reigate stone, when taken from the quarry in its 
green and soft state, was woiked into a cistern to contain water, and after 
becoming hardencd and dry by the exposure to the atmosphere, it was well 
covered all over, both within and without, by the wash of soap and alum ; 
this being properly done, it was at once filled with water, and nsed for the 
ordinary purposes of a leaden cistern; this was done about three years since, 
and the cistern is now in usc, never having leaked in the slightest degree 
from the day it was first used, although exposed through the winters, with- 
out any protection whatever. 

Perhaps no substance could put the process to a severer pronf, than Gatton 
stone:—It is described in the Parliamentary Report of the Commissioners, 
as composed of fiue silicenus grains, with a calcarep-silicious cement, contain- 
ing grecn silicate of iron. and plates of mica. It is a stone that will not 
stand the weather, and though it has in former times been much used, all 
the exposed portions of such edifices, are destroyed. 

l have had some experience of the unfitness of this stone for building, 
having used it, at the strong solicitation of an employer, and against my own 
conviction, in some court halls and external screenwork, and where, within 
two years after its use, the greater portion had split and become szattered, 
from the effects of frost. 1 need scarcely say, that it was near to the 
Gatton quarries, and that its cheapness was the recommendation in the eyes 
of my employer. 

Any compasition for the preservation of stone, having a lasting effect, must 
he most valuable, It is true that nothing but time can prove whether the 
effect is permanent; this difficulty attends nll schemes. It is an argument 
employed to depreciate the usc of those processes by which timber is pro- 
tected from decay, aod it is an objection which, if permitted to operate too 
strongly, may go far to discourage scicntific men from directing thcir ener- 
gies to most important purposes. 

It would indeed be a great point gained, if the architect, by the use of a 
simple chemical solution, superficially applied, to protect the external faces 
from the effects of weather (for it is obvious that decay occurs chiefly upon 
the exposed surfaces,) could employ stone, extensively to be met with in dif- 
ferent parts of the country, but which, at present, he dere not use. from the 
established fact of its early tendency to decay,—thus, the Tottenhoe, Rei- 
gate, the Clunch, the Malm Rock, and other formations, though suited 
for internal work, are utterly unfit te be used out of doors. It would not be 
difficult to enumerate a great niany more kinds of stone prohibited at present. 
I have alluded particularly to this, because it is a favourite notion of Mr. 
Sylvester’s, that these stones may be brought into use with a certainty of 
their durability if they are subjected to the process which so effectualty 
secures bricks. 

Both oil and bees'-wax are much uscd even now to stop the pores, when 
there is a suspicion that the stone not being sufficiently seasaned, may he 
shattered by the frost, it is however obvious that such applications can only 
serve a very temporary purpose. It is to the contact of two soluble ingre- 
dients whereby a new and insoluble chemical substance is produced, that we 
can reasonably look for important results. 

There is no inherent cause for decay in either stone or brick ; two hlocks 
of stone from the same quarry, but from different parts, will be equally saund 
for building purposes, secured from weather; but the same pieces, if placed 
side by side on the south west side of a building, would be very differently 
aftected, and one might speedily exbibit a rotten tendency, when the other 
would stand sound. 

If stone or brick contain within itself substances which, by cliemical 
agency, could destroy their structure, it might seem a hopeless matter to 
devise a preparation for the surface that could stop such natural disruption, 
or if it were ascertained that either of these materials exuded moisture, 
from saline particles forming part of their substance, whereby the action of 
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frost might in that manner lead to pulverization, there might be difficulty in 
counteracting such effects—it is however a well ascertained fact, that no such 
tendency exists. 1 cannot du better than refer you to some very able 
remarks by Mr. C. Il. Smith, in answer to questions put to him by the 
Commissioners an the Fine Arts, in reference tu tlie causes of damp upou 
the internal surfaees of walls, where it is clearly not produced by the peue- 
tratinn of rain; that gentleman attributes these defects to accidental circum- 
stances, such as are mentioned by him in his reply to the Commissioners.— 
(See Journal for last mouth (p. 424.) 

I have extended these remarks beyond my first intention, whieh was 
simply to mention the result attending the use of Mr. Sylvester's pre- 
paration. It appeared to me proper to communicate the facts here men- 
tioned, to my professional brethren, and I have only further to add, that 
since I commenced writing this communication, | have heard that the same 
proeess has heen applied to a large building having a frontage of 100 feet, 
and to auother school-house, and that the eost of tlie ingredients for com- 
pletely coating these buildings, was 45 shillinzs auly. 


SOCIETY OF ARTS, LONDON. 


Nov. 8.—Tlie enmmencement of the session for reading papers was occu- 
pied by a paper on the various means fnr preserving life in case of shipwreck ; 
there were many ingenious devices and models exhibited. The paper was 
ably drawn up by Mr. Whishaw, the indefatigable Secretary of the Society. 


Nov. 15.—A communication hy Mr. Pellat, on Coating Iron with Zine and 
Copper, was read; it was similar to the paper read at the Institutinn of Civil 
Engineers and reported hy us in the November Journol. Mr. Pellat stated 
that the cost of coating irun with zinc was about 3d. per superficial foot, 
and with copper 8d. 


Nov. 22.—The Secretary read a paper accompanied by models and dia- 
grams, illustrating Mr. Charles Wye Williams’s argand furnace and con- 
ductor pins for boilers. 


Nov. 29.— Benj. Rateh, Esq. V. P. in the ehair. A paper by Mr. Dyer, on 
Patent Metallic Sand Cement, was read by the Secretary. It stated that the 
cement was enmpased of blue lias lime, mixed with tlie metallic sand. 
This sand is produced by grinding copper slag hy means of powerful ma- 
chinery, and consists of iron, zinc, arsenic, and silica, the iron predominating; 
the slag is procured in abundauee in Swansea, In chymieal analysis it is 
very similar to the pozzolano, and in point of durability it is found to be 
equal to the lutter. With blue lias lime, which is used for hydraulic works, 
ihe metallic sand readily enters into combinatian, and these having been 
used together for external works, exposed to all the changes of the atmo- 
sphere, have proved the induratiug quality of the metallic sand, after an ex- 
perience of eight years. Specimens were laid on the table: lst, brickwork 
of a fresh-waier tank, which had been erected six years, was removed by a 
pick-axe; the bricks yielding to the strokes of the axe, but the cement re- 
mainiug solid; 2nd, imitations of marhle executed hy a painter on the faee 
of stuecned-work, furmed of metallic cement, in conjunction with common 
chalk, lime, aud putty, and afterwards polished; 3rd, a specimen of fresco- 
painting, also executed on a faec similar to the above; 4th, a vase, the figures 
on which retain their original sharpness, although it has been exposed ta the 
atmosphere for mauy years. 


Dec. 6.—A paper was to have been read by B. Rotch, Esq., on a new turn 
table for railways, and à new weighing machine, but, owing to the sudden 
indisposition of that geutleman, the subjects were postponed to a future 
evening. The information only reached Mr. Whishaw a very short time be- 
fore the hour nf meeting, but, not to allow the visitors to be disappointed, 
with his usual tact, had a large assortment of the various locks, mndels of 
which have been, for many years past, sent to the soeiety, placed on the 
tables, and the prineiples of which were ably explained by Messrs. Solly and 
Varley, two members present. Barron's, Mordan’s, Chubb's, Duke's, Bra- 
mah's, and various other earlier patents, were deseribed; aud the woaden 
model of a lock was exhibited, the original of which was brought from 
Egypt, and supposed to have heen in use 2000 years ago—yet, strange to 
say, it exhibits, in its workings, though of rude construetion, a close simi- 
larity to more than one of the modern patents.—Mr. Varley exhibited a spe- 
cimen of wheat straw, taken from a speeimen which had heen purchased hy 
him, from which he had gleaned nearly as much wheat as would pay for the 
whole truss of straw. This, he said, he was ennvinced was frequently the 
case, and he attributed it to the imperfect mode of thrashing, as generally 
adopted, althongh so many excellent machines exist. The evening closed 
with the society's usual routine business. 


Dec. 13.— D. B. Cabbell, Esq., V. P., in the chair—The Sceretary read a 
paper on Mr. Jnlinstoue’s plan of forming a fixed breakwater. 

The plan is as follows: a series of distinct and separate caissons—each 
representing in external form one half of the pier of a bridge, with its cut- 
water presented tu the sea—is to he formed iu four to six fathoms water, 
according to localities, Each eaissun to eonsist of east-iron plates of large 
size, and one inch in thickness (prepared with coal-tar, so as to resist corro- 
sion), hnlted together hy means of fonr inch flanges; the whole tu be filled 
with coacrete, granite, or other suitable material. The lower part of each 
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caisson, to the height of thirty-two feet, having a foundation platform of 
wood, tu be completed on shore, and when prepared to be launched, and 
towed out to its position, aud then lowered ; the whole to be seeured to the 
bed of the sea by means of cast-iron piles, driven through tubes of the same 
material.—AÀs the upper part of the caisson is put together, so is the interior 
to be filled up with the solid materials, and to be coped with clamped ma- 
snnry. "The weight of cach caisson, complete, would he 4,500 tons ; and the 
cost of a breakwater on this principle, cxtending to nearly a mile in length, 
is estimated at 297,800}. 


The Sccretary next read a paper by Mr. Claudet, ‘ On the Daguerrcotype 
art,” including a eomplete history of its origin and progress; one of Mr. 
Claudet’s assistants showing, hy means of artificial light, the whole process 
of produeing a picture. The must important part of this communication re- 
lated to an improvement lately applied; it is a process (f engraving nu a 
metallic plate. M. Fizeau is the diseoverer of this new mode of engraving. 
Professor Grove has tried the process, whieh consists in dissolving, by the 
electrotype process, those parts af the pictnre which consist of pure silver. 
Thus the plate is etched in, and transinrmed into an engraved plate for 
printing ; the action, huwever, of the galvanic battery somctimes extends tu 
those parts which should remain unattacked. 


Dec. 20.—W. 11. Hughes, Esq. V. P. in the chair. The Secretary ex- 
plained the Automaton Calculator invented by Dr. Rath, of Paris, by which 
any number, either simple or compound sums, may be rapidly and accurately 
added together, provided the whole amount does not exceed 999,999, or 
999,9992. 19s. 112. The iostrument consists of an oblong mahogany box, 
154 inches long, 23 inches wide, and 1 inch thick, having a metal plate at 
the top, in which are 9 semi-annular perforations, beneath which are fixed 
the requisite trains of wheels. Round the perforations are engraved the 
index figures, opposite to which, in the perforations, are the teeth of corres- 
ponding wheels. Under the indexes are 9 circular holes, in which the num- 
beis set down appear as if written on paper or a slate. To set down any 
required figure, a pointer is inserted in the noteh corresponding with that 
figure on the index, and by pressing the pointer against the left-hand tooth 
of the notch, it is moved duwn to the left extremity of the annular perfo- 
ration, and the figure is at once exhibited in the circular hole beneath. 
When the operation uf adding up any amount within the range already men- 
tioned is finished, it is requisite that 0 should be shown in each of the semi- 
cireular holes, befare another operation can be performed; this is done hy 
pulling ont a slide at the left end of the instrument, whieh first gives 
999,9997. 19s. 113d., and by adding 14. the nine Os are obtained at once. 


Mr. G. A. Hughes, who has been blind for seven years, exhibited his sys- 
tem of Stenography.—The system consists of two dots, the one smooth and 
the other rough, whieh, with the aid of a guide line, are so arranged that all 
the letters of the alphabet,as also the numerals, are readily represented, 
merely by impressiug the paper, either with the smooth end or rough end of 
the embossiug instrument, in squares, regulated by what Mr. Hughes calls 
the formula, coosisting of a brass frame, furnished with vertical aud horizon- 
tal bars. 


Mr. Taylor exhibited two Fire Escapes; aud Mr. Higgs explaincd his im- 
proved Monochord, in which measurement has been applied to sound, and 
the actual relation of one tone to another is shown on a scale of two feet. 


REVIEWS. 


The Companion lo the Almanac, 1844. 


THE Companion is always a welcome visitor, affording, as it does, a 
retiospective review of what has been done in the past year. It con- 
tains an able paper “On Arithmetical Computation,” by Mr. De 
Morgan; the progress of railways in England, an epitome of the 
railways in America; a chapter on pavements of towns, in which an 
able notice is taken of most of the wocd pavements, and other modes 
of paving; an abstraet of all the principal Acts of Parliament passed 
last Session, and its usual report on “ Public Improvements," which,on 
account of its critical acumen, is especially entitled to the notice of 
architects; it has some appropriate remarks on the facade of the 
British Museum, which bas already occupied our pages—also, notices 
of the buildings, 1n Lothbury—the Dorie Screen of the Maiquis of 
Westininster’s, Grosvenor Street; engravings of the Taylor and Rau- 
dolph Institution, at Oxford, by Mr. Cockerell, with an engraving; 
the Proprietary College at Cheltenham; Lincoln’s Inn hall and 
Library, in the style of Hampton Court Palace, by Mr. Hardwick ; and 
the Joint Railway Terminus, in the Italian style, at Loudon Bridge, of 
that portion which has been ereeted,—a view of the whole appeared 
in last month's Journal, and the Corn Exchange at Glasgow. Besides 
what we have already enumerated,—the * Companion’ contaius a great 
mass of valuable statistical information. 
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Ancient and Modern Architecture. By M. JULES GaitHABAUD. Series 
the First. London: Firmin Didot & Co.. 


Tue first series of these interesting sketches of ancient and modern 
monuments, is now compiete, comprising an extensive range of 
studies. The number of plates is forty, and containing a great number 
of details, they affurd a good synopsis of the graphie history of archi- 
lecture. The Hindoo, the Egyptian, and the Persian, are well illus- 
trated. So are the Pelasgic and Celtic styles, but as these latter are 
rather subjects of archeological than professional interest, we could 
well have compounded for a more restricted treatment, as compared 
with Greek art. The only monument of Greece at present, is the 
Temple of Segesta; the deficiency, we hope, will be made, as pro- 
mised, in the subsequent series. Indeed we see that the Parthenon 
has been already published. The Roman and early Italian styles afford 
several illustrations, as does the Byzantine. The Arabian style has 
its representative in the Mosque of Ibn Tulun, at Cairo; neither have 
the medieval monuments been neglected. 

The text has been confided to the hands of Messrs. Gailhabaud, 
Albert Lenoir, Raoul Rochette, Jomard, Langlois, Leon Vaudoyer, 
Dr. Franz Kugler, and others, names which are guaranteed for the 
artistic and antiquarian treatment of the subject. 

In the subsequent series we are promised an extended treatment of 
the various styles, but we think it hardly necessary to go to the extent, 
with regard to modern works, of republishing 5t. Paul's Cathedral, 
the Docks, and other edifices, &c., well known, and so often described. 
Still, perhaps some sacrifices must be made to the public, and when 
we consider that it is only by a very large sale, that a work so cheap 
as the present can be made to remunerate, we must not complain, if 
tbe professions do not have it all their own way. Undoubtedly the 
present work forms one of the cheapest and most available works of 
reference yet affurded to the student and tlie profession. 


Lithographic Few of Cottages and School in thc F'illage of Bourton 
Berks, erected on the property of Hexny TUCKER, Esq., by FRED. W 
ORDISH, Architeci. 5 


IN these buildings, a praiseworthy endeavour has been made to 
revive in the ordinary labourers cottages and village schools, that 
character which is so perfectly and alone in harmony with our En- 
glish country, an humble endeavour to re-diifuse a few sparks of that 
spirit of the bygone, which has lain asleep so long, and in the delight- 
ful anticipation, that the time for the erection of bastard incongruous 
heathen suulless buildings, has had its day, and that now is the redawn- 
ing of better and nobler desires, of delight to spread far and wide, 
buildings suited to the recluse and the wordling, of which few, though 
very beautiful specimens, remain in ruins. 

Each cottage is provided with a lobby, living room, open stairs, 
kitchen pantry, with two bed-rooms and closets to each, above; the 
whole, throughout, is in good keeping: the three single lights to the 
living room, are fixed in deep arched recesses, with pointed arches 
sufficiently spacious to accommodate a person reading, in the end 
recess of each habitation, the ancient custom of chaining the Scrip- 
tures, will be conformed to. 

The schools are sufficientiy spacious to accommodate the whole of 
the children of the village, and are well ventilated, being 21 feet bigh. 
The rouf has all its timbers framed, boarded, and exposed, springing 
from stone corbels, ou which are cut the initials of the several bee- 
factors, the floors are also of stone; the windows, ground glass; oppo- 
site, are recesses for books. The end window contains the armorial 
bearings of the family at whose expense this portion has been erected, 
in the gable thereof, and the gloom of the timber, is formed an antique 
cross of stained glass; the school is also provided with lobby, cloak 
room, and masters’ house complete, over the centre of the latter, is 
the inscription, JE. N. 1542., in the scroll work over the stone fire- 
place, is another, embodying the object of the donors. 

These buildings are to be opened in July next, for public use, and 
are erected in the village of Bourton, near Shrivenham, Berks, in the 
parish of the Archdeacon Berens, at the expense of the family of 
“ Tuckers” formerly inhabitants. The cottages are the sole property 
of Henry Tucker, Esq., the total expense of the whole, exclusive of 
the gift of the rough stonework, only cost 2507. 


Mr. Weale recently visited IIolland for the purpose of obtaining the 
original and only set of drawings of the extraordinary collection of 
painted glass in Gouda, in Holland, which he has succeeded in pur- 
chasing and bringing to England. 
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PARSON'S PATENT. 


Si—In No. 74 of your Journal (November, 1843) you furnish 
extracts from the specification of a patent granted to P. M. Parson, 
of Waterloo Bridge Road, Surrey, for “certain improvements in 
steam engines and boilers, and in motive machinery connected there- 
with," &c. 

At the bottom of the second column, page 396, you say, * The third 
claim in this branch is, we believe, perfectly new, whether useful or 
not, remains to be proved ; we allude to the double-acting air pump 
with separate valves and offices, the one at bottom to remove the 
condensed water, that at the top to pump away the air and uncon- 
densed vapour accumulating in the condensers,” &c. 

The date of Mr. Parson’s patent being sth December, 1812, I beg 
leave to refer you to a patent granted to John George Bodmer, of 
Manchester, dated 10th June, 1511, and entitled for “certain improve- 
ments in machinery for propelliog vessels in water, part of which 
improvements apply also to steam engines to be employed on land.” 
There, with reference to Sheet IIL. of drawings, Figs. 2 & 7, you will 
find described a double-acting air pump, the object of which is to 
remove tlie condensed water at the bottom, and to pump away the air 
and uncondensed vapour at the top. 

Whether or not such an air pump would tend to produce a more 
perfect vacuum, I do not at present pretend to determine; but I 
should think it would materially influence the speed at which an 
engine may be worked. 

Atall events there has been one of Mr. Bodmer's double piston 
steam engines (of 30 borse power) whose air pump is constructed npon 
the princi le iu question, working in this town for the last two years; 
its crank shaft makes from 70 to 50 revolutions per minute, the steam 
being used at 3U lb. pressure in the boiler and expanded ; and I doubt 
whether a common air pump would bear such a speed. 

Iam, Sir, 


Manchester, Your obedient servant, 
Dec. 7, 1543. R. B. 
OBITUARY. 


JOHN CLAUDIUS LOUDON. 


AFTER several] months of impaired health, and latterly a rapid decline 
arisiog from a pulmonary disorder, this gentleman died at his house, Por- 
chester Terrace, Bayswater, on the 14th of December, leaving a name that 
is a very conspicuous one in the necrology of the year 1843, and which will 
thence Le transferred to the more permanent record of biography. Many 
and varied are his elaims to honourable mentiun by the last, since, high as 
he stood in his more immediate profession as a landscape gardener, and as a 
botanist and horticu'turist, he extended his studies to otler pursuits, and 
with more than ordinary diligenee and suecess; nor must it be suppused, 
from this divers:ty of attainments, that his knowledge in some of them was 
but slight and superficial. Such was most assuredly not the case with regard 
to his arehitectural studies, and it is with reference to them that he is more 
espeeially entitled here to notice from ourselves. 

To him we are indebted for the very first periudical expressly devoted to 
our art, viz. the *' Architectural Magazine," which was commenced by him 
in 1834, and carried on till the end of 1838, when he discontinued it, although 
very reluctantly, and not so much from want cf encouragement, it being 
then established in character, as because it occupied time whieh he could ill 
spare from other engagements, among which was the editorship of the 
Gardener's Magazine; and to conduct two periodieal works, both of them 
monthly ones, simultanecusly, is a task almust tou grcat for the most inde- 
fatigable, Previously to the appearance of the Architectural Magazine, there 
was nu onc known and fixed puint of reodezvous to which professional men 
or others could resort, whether for the purpose of secking or communicating 
information We do not say that until then architecture had been entirely ex- 
cluded frum the periodical literature of the day ; on the contrary, papers of the 
kin |, some of them, of considerable merit and interest, had appeared in literary 
journals; but only occasionally, and scattered throogh a range of different 
publications. Then, fur the first time, did Architecture enter the ranks of 
journalism, certainly in this country, nar as far as we are aware, did there 
at that time exist any thing of the kind in other countries, although several 
foreign architectural journals have since ariscn. 

— O —tu——c—— 

i We may here observe that it was in consequence of being struck by an 
article of the kind, that Mr. Loudon sought «ut and made acquaintance with 
its author—one who, by this time, must be tolerably familiar to our readers 
by the pseudonym of Candidus, 
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Of good omen in itself, as indicating the spread of architectural study and 
ihe increasing interest taken in it, Mr. Loudon's ** Magazine" gave such 
study a favourable impulse, and that in the proper direction. Liberal and 
enlightened in his views, and perceiving the real interests both of the art and 
its professurs, hetter than many of the latter scemed to do themselves, he 
sought to remove the prejudices which had operated as obstacles against a 
general intelligent appreciation of the former as an zesthetic or fine art. The 
more, we have heard him say, the public can be brought to understand, and 
to have a real taste for architecture, the better able they are to reason upon 
its productions, to enter into their particular merits, and to discriminate 
between beauties and defects, all the better willit be for architecture itself, 
and for those who practise it—not, indeed, for all alike mdividually, but as a 
class. People would then be disabused of their implicit respect for mere 
names, they would be better able to recognise talent, and better disposed to 
encourage it, A taste for architecture should be cultivated by all persons 
of liberal education, for the sake of the interest and enjoyment it affords ; 
and the wider such taste spreads itself and becomes that of the many instead 
of beiog limited to the very few, all the better must it prove for the art, for 
public apathy and indifference towards it arises mainly from ignorance of it 
on the part of the public ; and the shallow criticism and one-sided views of it 
which now pass current with ihe mass, will no longer impose upon their 
judgment. 

Subsequent experience has confirmed the correctness of these views, if not 
in the fullest extent, as far as could be expected within so short a period. 
And to them we may add, that one very great advantage, although not the 
main and professed one, attending a journal of such nature, is that attention 
is kept alive to the subjects treated of by it; our ideas are not allowed to 
remain stagnant; opportunity is afforded for discussion, and for testing the 
soundness of opinions that have been indolently adopted as matter of course, 
and allowed to pass current as incontrovertible merely because they have 
not been controverted, but uniformly looked at from the same one-sided 
point of view. Another advantage and that not the least of all, is that 
through the medium of a periodical, valuable matter is frequently elicited 
from those who, but for the facility of communicating it so afforded, would 
never have thought of communicating it at all; in fact, could hardly have 
brought it before the public in any other shape, it being too little in mere 
bulk for the substance of a separate volume, while in the shape of a pam- 
phlet it would appear only to pass unnoticed. It may, indecd, occasionally 
happen that a similar opportunity is afforded a writer, in a literary journal; 
but then it is very rarely, and only under particular circumstances ; those 
which admit articles of the kind at all, are not open to mere casual corre- 
spondents ; nay, some of them are so utterly inaccessible, and their editors 
so thoroughly impracticable, that for any one who is not actually of their 
own corps and coterie to offer any thing in such quarters, is o incur the most 
insolent treatment.? 

But we are now digressing ton widely, although what we have been saying 
shows the essential service which Mr. Loudon rendered architectural study 
by starting his “ Magazine," more especially as he conducted it on libera! 
principles. allowing all opinions to have a fair hearing, aware that the sound- 
est are likeliest to prevail in the end, and are rather confirmed than weak- 
ened by having first to encounter established prejudices and fallacies. 

In the way of persona] memoir, little can be expecied so very recently 
after his decease beyond a few facts and dates; for the authenticity of which 
we can vouch; yet even that little will make evident that should adequate 
materials for the purpose be in existence, the earlier part of Mr. Loudon’s 
life would form an interesting and instructive narrative. 

John Claudius Loudon was born in Lanarkshire, April 8th, 1782, but very 
soon afterwards the family removed into the neighbourhood of Edinburgh, 
where his father carried on a respectable farm. The son, however, chose for 
himself a different pursuit, one, indeed, not wholly out of the same direction, 
but more congenial to an imaginative mind,—that, namely, of Landscape- 
gardening, iu which nature is contemplated with somewbat more poetic eyes 
than those of an agriculturist. He was accordingly brought up with a view 
to his following such profession ; and first commenced it on his own account 
in 18508, when he came to England furnished with letters of introduction to 
several of the first landed-proprietors in the country. Yet although he con- 


2 We know of one tolerably strong instance of the kind on the part of the 
editor of the Quarterly Review, who detained a MS upwards of two years 
and a half, although the party offering it had desired that it might be re- 
turned at once if not approved, or if retained for further consideration, to be 
informed to that effect, yet notwithstanding repeated applications in the 
interval, no tidings could be gained of it, not even a single line, either from 
the editor or any one in Mr. Murray's establishment; and in this suspense 
he might have continued as many years longer, had not the intervention of 
a friend personally known to Yililart obtained the restoration of his MS, 
accompanied, not with any explanation as to the reasons for its being re- 
jected, or with any adequate apology, but with merely the trumpery and 
evidently shamming exeuse that it had been **laid by and forgotten"! After 
the numerous remembrances he had had in ihe interim, such an excuse was 
little short of a direct insult. 
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tinued till nearly a twelvemonth before his death to give professional advice 
in laying out grounds and gardens—those of the new cemetery at Cambridge, 
were, we believe, the last for which he was consulted—he did not make Jand- 
seape gardening his exclusive practice for any great length of time, for about 
1869 he took a large farm in Oxfordshire, which seems to have heen a not un- 
profitable cancern, nor was it incompatible with professional engagements at 
different ‘ places.’ Nat quite so compatible with farming pursuits was his desire 
to visit other countries and behold their scenery, which led him to travel 
through the North of Europe in the memorable years 1813, 1814, and 1815, 
whieh hespentin Sweden, Russia. and Poland. He did not, however, pub- 
lish any account of that residence abroad, although from his protracted stay 
and his own habits of intelligent and close observation. he would, no doubt 
have been able to communicate a mass of interesting information, and far 
more trustworthy than that afforded by the berd of modern tourists. The 
remark alsoapyplies to his travels through Italy, in 1819, and through France 
and Germany in 1828. These different visits to the Continent probably form 
no small portion of the seventeen volumes of Journals, which, we understand 
he has left; yet whether they are recorded sufficiently in detail for any 
gleanings from them to be given to the publie, may be questioned. 

Most assurediy it was not aversion to literary labour which deterred him 
from writing a narrative of his travels abroad, rather, perhaps. was he hin- 
dered from so doing by the magnitude of other works he had undertaken, for 
immediately after returning from his tour, he set about compiling his 
“ Encyclopedia of Gardening,” and subsequently another elaborate work, 
the “ Encyclopedia of Agriculture,’ both containing an immense mass 
of information; and whilst so employed he had an attack of rheumatism 
which ultimately led to the most disastrous consequence. Being advised 
to try the effect of sharapooing, he went the following year to Brighton, 
and submitted tothat process in Mahomet’s Baths; when, in the operation, 
his tight arm was broken near the shoulder, nor did it afterwards properly 
unite. He nevertheless continued to use his right hand for writing till 1825, 
when, by another accident, the same arm was again broken in two places, 
and he was obliged to have it amputated; nor was this the full extent of the 
calamity, for he was also obliged to lose two fingers of his only remaining 
hand. Even in this crippled state, the energy of his mind overcame all ob- 
stacles, nay he would seem to have been impelled by it to undertake stil] more 
laborious tasks, and to engage in more than a single one at a time. Among 
those of the last ten years of his life were his ** Encyclopædia of Cottage and 
Filla Architecture,” “ Suburban Gardener,” “ Arboretum Britannicum,” and a 
popular edition of all ** Repton’s works on Landscape Gardening," in a closely 
printed octavo volume, intended to be the first of a series of similar reprints 
of other authors on the same subjects, hesides the “ Architectural Magazine,” 
and the “ Gardener's Magazinc,”’ which last, he carried on till his death. All 
of them may be said to have been successful: the “ Encyclopedia of Villa 
Architecture,” has already gone through two if not mare editions,—yet owing 
to the immense outlay attending it—not less than fifteen thousand pounds—the 
** Arboretum,” was so far from being a profitable concern that it has not yet 
paid its expenses by about £2500 which yet remains to be cleared off: and this 
and more than this, it is to be hoped, will be accomplished witbin a short time, 
now that the circumstances of the case are known, for the benefit of his 
widow and daughter. A work of that kind well merited the patronage of 
Government, and would no doubt have obtained such patronage in any 
couniry where literature and science are at all encouraged by the state. 


DAVID HAMILTON, ARCHITECT. 


“Our obituary,” says the Glasgow Cilizen, ‘‘ contains the name of Mr. Ha- 
milton, the eminent architect. About two years ago he had aa attack of para- 
lysis, from which he never thoroughly recovered; and for some time past 
he had been in a declining state of health. His death took place at two 
o'clock on the morning of Tuesday, 5th Dec. last, io the deep regret of his nu- 
merous friends. He was in the 76th year of his age, being born in Glasgow, 
on llth May, 1768. 

Mr. Hamilton's professional abilities were of the first order; and in private 
life he was distinguished for the singular amiability of his character, the un- 
affected modesty of his disposition, the vivacity ot his conversation, enlivened 
as it often was with anecdotes of the olden time, and for his genuine worth of 
heart, disinterestedness, and nice sense of honour. With the national sin of 
“mammon worship," he was in no way tainted. lad he cared more for 
money he must have died rich. His professional charges were considerably 
below what bis distinguished merits entitled him to claim, and his purse was 
always open to assist the needy anıl unfortunate. It is doubtful whether he 
has left an enemy behind him, or whether indeed he ever had onc. Certainly, 
few men had more attached friends or were more warm in their friendships. 
By his professional brethren he was much esteemed: and jealousy or un- 
worthy rivalry had, it is believed, no place in their intercourse. He has 
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passed from the scene of his earthly labours ; but he has bequeathed to all 
who knew him the memory of a good example—he survives in the affections 
of his friends—and the numerous splendid works he has left behind, may be 
regarded as so many monumeats c.mmemorative of his genius. 

The number of elegant or splendid structures designed by Mr. Hamilton. 
particularly in the west of Scotland, is very great. Independently of Hamil- 
ton Palace, the prineely seat of the Duke of Hamilton, which is enough of 
itself to stamp his reputation as a great architect. he produced the splendid 
Royal Exehange of Glasgow ; the Western Club-house; the British Linen, 
the Glasgow and Ship, and other magnificent banks ; Toward Castle, the 
seat of the late Kirkman Finlay, Esq.; Dunlop House, Ayrshire, the seat of 
Sir John Duolop. Bart.; the elegant strueture of Lennos Castle, the resi- 
dence of John Kincaid, Esq. of Kincaid, so much admired by all professional 
men: and numerous other buildings, remarkable for their taste and elect. 
Mr. Hamilton was also a competitor for the New Houses of Parliament ; and 
although his design was not adupted, 1t was so highly esteemed by the Go- 
vernment that it was rewarded with a prize of 500/. In this competitiun he 
was the only Scotch architect who was soccessful, although several of them 
sent in two or three different sets of plans, while he submitted only one. In 
July, 1810, Mr. Hamilton was entertained at a public dinner in this city, 
when he was presented with an elegant service of plate, together with a con- 
siderable sum of money enelosed in a gold box, a distinguishing proof of the 
estimation in which he was held by his fellow-citizens. Mr. Hamilton is 
succeeded in business by his san, who possesses, we believe, much of his 
father's fine architectural taste and talents. 


NEW CHURCH, BROADWAY, WESTMINSTER. 


This ehurch, designed by Mr. Poynter, was cunsecrated on 14th Decem- 
ber, by the Bishap of London. This edifice is the first of the receot Gothic 
churehes erected in the Metropolis, which is built with stone. The exterior 
is Tace] with Kentish rag, with Bath stone quoins. windows and dressings, 
and the whale of the arches and of the moulded and earved work within side 
is also of Bath stone. Another peculiarity is the undiszuised adaptations of 
east iron colomns to the style of architecture, which is that of the latter part 
of the 13th century. The early tracery of the east and west windows is of a 
highly ornamental character. The chancel is raised by six steps above the bady 
of the church, and forms an apsis, the ceiling and walls of which are richly 
decorated in colours. There is also some very fine stained glass, and the font 
is one of the most elaborate specimens of carving that has of late been exe- 
cuted. The general effect of the building, both externally and internally, 
is strikingly ecclesiastical, and exhibit the skill of the architect in alapting 
the materials to produce the greatest effect without ton large an expenditure in 
Jabour. As the neighbourhood in which this church is situate will shartly 
undergo a very beneficial alteratinn, in pursuance of the contemplated im- 
provements in the property of the Dean and Chapter of Westminster, it has 
heen designed with'a spire, which will place it among the most important of 
molern ecclesiastical edifices. The proposed height is 200 feet, but it has as 
yet advanced little beyond a fourth of that elevation for want of funds. It is 
ta be hoped that those who are disposed to encourage ecclesi .stical architec- 
ture, will not suffer the work to languish from this cause. 


LIST OF NEW PATENTS. 
(From Messrs. Roberison's List.) 
GRANTED IN ENGLANB FROM NOVEMBER 24 To DECEMBER 28, 1843. 
Sir Monihs allowed for Enrolment, unless otherwise expressed. 


James Connell. of Dublin, gent.. for “improvements in the manufacture of 
candles and caudlewicks.""—Sealed November 21. 

Richard Garrett. of Leiston Works, Suffalk, agricultural implement maker, 
for “ improvements in machinery, for drilling thrashing, and cutting agricultural 
produce." — Nov. 25. 

John Frith, of sheffield, architect, for “ improvements in the manufacture of 
cannon. ’—Nov. 25. 

William Irving, of Regent-street, Lambeth, engineer, for “improved ma- 
chinery and apparatus for cutting and carving substances to be applied for inlaying 
and ep ene Nov. 25. - 

Edward Vann the elder, Edward Tann the younger, and Jolin Tann, of Mi- 
nerva Terrace, Hackney-road, irun-safe manufacturers, for * improvements in 
e i us and in iron raoms, doors, safes, chests, and other repositories." 
—Nov. 25. 


Alexander Vivian, of Gwennap, Cornwall, gent., for “ an improved apparatus 
for dressing orcs.” —Nov. 25. 


Joseph Rock. jun., of Birmingham, factor, for “ i d t 
E it. gham, s for “ improvements in locks and 
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George Edmund Donnisthorpe, of Bradford, York. top manufaetnrer, ** for 
“ improvements in combing wool and other fibrous substances. '—Nav. 25. 

William John Hay. of Portsmoath. operative chemist, for * improvements in 
producing light by percussion, for signals aud other purposes.—Nov 25. 

Thomas Drayton, of Brighton, gent. ** improvements in coating glass with sile 
ver for looking glasses. and other uscs."—N ov. 25. 

John Riehard Lund, of Cornhili, ehronometer- maker, for ** improvements in 
the construction of compensation balunces of chronometers.—Nov. 25. 

James Cooper, of St. Joho-street, Clerker well, prov sion. merchant, for 
** vessels af peculiar construction, and an apparatus for the purpose of preserving 
various articles of provision for the use of families — December, 5. 

John Hicks, of Bolton-le-Moors, L'ineaster, enginer, for ‘improvements in 
steam-engines, and in apparatus to be connected therewith, for driving machinery; 
part of which improvements are applicable to forcing, lifting, and measuring 
water —Dec. 5. 

Joseph Robinson, of Old Jewry, solicitor, far ** improvements in the construc- 
tion and mode of working engines by the agency of air or gases. for obtaiaing ar pra- 
ducing motive power. (A communication.) Dec. 5. 

William Wardrope, of Welbeck-street. surgeon, for “ improvements in the 
forms, or construction of hooks and eyes for fastening dresses, and for other uses.” 
Dec. 5. 

William Newton, of Chaneery-lane. engineer, for “ improvements in extract- 
ing certuin metals from ores and other compounds of these metals, some part, or 
parts of which improvements are also applicable to obtuining auothir product, or 
other products from such ores or compounds, (A commun eation).—Dee. 5. 

Lawrence ll;lker Potts, of Greenwich, ductor of med cine, tor '* improve- 
ments in the construction of piers, embankments, breakwaters, and other similar 
structures.— Dee. 5. 

John Reed llill, of Chancery-lane, civil engineer, for “ improvements in a 
press ar presses, machine or machines, for letter-press printing.— Dee. 8, 

William Brockedon. of Devonshire-street, Queen-squire, ginta for “im- 
provements in the manufacture of pills and medicated lozenges, aud in preparing 
or treating black lead —Dee. 8. 

loseph Lamb, of Manchester, spindle aod fly manufacturer, for an * im- 
provement or improvements in machinery used for preparing and spinning cotton, 
wool, flax, silk, and similar fibrous materials —Dev. 8 

John Bishop, Poland street, Wesimmster, jeweller, for “ improvements in 
Paving roads, sircets, aud other places.— Dec. 8. 

Chri-topher Nickels, of. York-road, Lambeth, gent., for “ improvements in 
apparatus for facilitating the cutting, or shaping of materials for making gloves 
and other articles — Dec. 8 

William Baddeley, of Lambard-street, for * improvements in rotary engines. 
(A communieation.)— Dec. 8. 

Julius Sehottlaender, of St. Swithin’s-lane, merchant, for ** improvements in 
the deposition of metals upon various felted and other fabries.—Dee. 8. 

Alesander Southwood Stocker. of Birmingham, wine m rehant, for ** im- 
provements in the manufacture of glass and other vessels, whereby the corks for the 
same are easily applied, and more effectually retained in their situations, where 
cffervescing liquids are used ; also in the manufacture of articlrs, and the applica- 
lion of the same to that part of the vessel in which his improvements consist, sa ns ta 
secure the cork; also an apparatus for extracting such corks when required to 
be released — Dec. 8. 

llenry Vingoe,and William Henry Vingoe, of the town of Penzance, Corn- 
wall, hü:llers, for ** improvements in apparatus for planting or setting, drilling 
or dibbling corn, grain, svcd, pulse, ormanure, parts of which improvements nre 
also applicable to the construction of whecls and carriages.— Dre. 8. 

Alfred Vincent Newton, of Chaneery-lane, mechanical draftsman, for * im- 
prorements in the manufacture of cyanogen, and its compounds, particularly ihe 
prussiates af potash and soda.—(A evmmunieation.)—Dev. 13. 

John Sylvester, of Great Russell-street, engineer, for “improvements in np- 
plying heat to brine, or other raatters contained in vessels.— Dec. 13. 

Henry Purser Vaile, of Blacktriars-road, gent , for “ improvements in manu- 
facturing metal combined with other matters, for the covering vf floors and other 
surfaces — Dee. 13. 

Robert Kirby, of Cambridge-terrace, Ilyde Park, Esq. for ** improvements in 
a for, and in the modes of applying coverings to coffins for the dead. 

ree e 

William Young, of Queen-street, Cheapside, lamp-mak. r, for “ improve- 
ments in the the manufacture of lamps and gas burners.—Dcee. 13. 

Samuel Parlby, of Rutland Gate, Knightsbridge. retired major, for “ im- 
provements in the construction of whecls for carringes.—Dec. 18. 

Benjamin Cook, jimm., of Birmioghim, merchant, for “improvements in 
coating or covering the surfaces of metals of various forms, ond of applying the 
same to n varicty of uscful purposes.— Dec. 18. 

Francis L'Estrange, of Dawsun-street Dublin, surgeon, for ‘ improvements 
in hernial trusses, to prevent the descent uf hernia through the internal as well as 
the external ring —Dee. 21. 

Pierre Frederick Ingold, of Dean-street, Soho, watchmaker, for “ improve- 
ments in machinery for making parts of watches and other time kecepers, as welt 
as parts of instruments for mathematical, optical, astronomical, nautical and mu- 
sical purposes —Dec. 21. 

Thomas Murray Gladstone, of New Swan Garden Iron Works, Wolver- 
hampton, for “improvements in machines for cutting or shearing iron or other 
metals —Dee. 28. 

Richard Archibald Brooman, of the Patent Office, 166, Fleet-street, Lon- 


don, gent., tor “ improvements iu figure weaving machinery," (A communcia- 
tion-)—Dec. 28. 
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AcADEMY, Royal 20, 57, 93, 130, 
194, 231, 465. 

Ærial transit machine 159, 187, 219. 

Albano, B., on a lock-meter, 430. 

American marine engines, 16. 
excavating machine, 147. 
locomotive engine, 241. 
engineering, hy W. R. Casey, 299. 

Amsterdam & Arnheim Railway 435 

Aui cathedral 183. 

ANTIQUITIES see Architecture, Eccle- 

siastical Buildings. | 

Armenia 183. 
Architectnral 57, 93. 
Baths of Titus 291. 
Cora 292. 


Egyptian 142, 199, 412. 
Institutes 200. 1 
London Wall 230, 362. 
Lycian marbles 67, 203. 
Magnesia 30. 

Parthenon 292, 

Peestum 292. 

Pompeii 7. 

Pyramids of Egypt, 142, 337. 


Yucatan 133. 
Romsey, 414. 
St. Bartholomew, Smithfield 379. 
Spalatro 334. 
Tomb of Absalom 93. 
Winchester 414. 
Yucatan 133. 

Arahesque decorations, remarks ou, 1. 

Arches, see Bridge, Gothic 67 
Remarkable 162. 

Trausverse 211 

Architect, trial of, for negligence, 339. 

Architects and architecture, observa- 
tions on by Dr. Fulton, 333, 373, 
403, 451. 

ARCHITECTS, RovaL [wsriTUTE oF, 
67, 104, 109, 118, 160, 173, 183, 
211, 246, 255, 281, 291, 431, 465. | 

ARCHITECTS. | 
Barry, 297. 

Chronology of 94. 

Cockerell, Professor, 9, 93, 13 , 
165. 

Donaldson, Prof. 10. 

Gwilt, Joseph 36, 74, 99, 447. | 

ltalian 99. | 

Ludwig 449. 

Schinkel 449. 

Wightwick 75. 

Wren 298. 
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Architectural principles, Vitruvius 246 
Society extraordinary 10. 
Society, Lichfield 104. 
Society, Yorkshire 14, 51. 
taste in large towns, remarks on 
315. 


| ARCHITECTURE, see Building, Can- 


didus, Competition, Decoration, 
Ecclesiastical, 
Canses which have ennobled, by F. 
Lush, 153, 261. 
Chronological table of 94. 
Corinthian capital 185. 
Early English style in churches, 
2195 
Egyptian 412. 
Expression in, 36. 
Gothic architecture, by E. Hall 255. 
George I11.'s reign, 310. 
Italian 61, 99, 155. 
lectures on, Cockerell’s 57, 93, 
130, 165. 
mouldings 298. 
propriety of style 255. 
Quarterly papers on, 397. 
roofing 147, 210, 227, 392, 437. 
synchronism in, 158. 
Armstrong's Hydro-electric machine, 
Artesian Well, see Well. 
at Sea 56. 
at Greuelle 81, 322. 
tbeory of 81. 
Arts, Society of 467. 
Asphalte, Seyssel 31. 
Parisian, 106. 
Axles, see Locomotive. 
wrought iron 48. 
strength of 209. 
breakage of 242. 
journals for, 385. 
Bain on electricity 283, 
electric telegraph 300. 
Balance for weighing coin 278. 
Barry's report on Westminster Bridge, 
281. 


Houses of Parliament, 173. 
Beacou, iron, Steward's 402. 
Beams, see Arch. 

iron, strength of 27, 67, 100. 
Belgium, building iu, 7, 33. 
Bielefeld, dressing glass stand, 398. 
BrocRAPHY:— 

Anderson, W. D. 101. 

Bell, Henry 421. 

Collinge, Charles 101. 


Biography—(couzinued). 

Congleton, Lord 101. 

Cotton, Mr. 103. 

Ewart, Peter 102. 

Foster, Capt. R. 101. 

Hakewell, J. 324. 

Hick, Benj. 101. 

Hnddart, S. 103. 

Parnell, Sir H. 101. 

Rennie, John, 102. 

Seaward, Samuel, 101. 

Smeaton, John, 101. 

Trevethick, Richard, 101, 421. 

Watt, James, 102. 

Wilkie, Sir David, 225. 

Woolf, Arthur, 101. 

Bitumen see Asphalte. 

Blast engine, 27, 441. 

Blasting by gunpowdcr, 68, 420, 144, 

165, 187, 337, 398. 

Boccius light 223. 

Bog, roads through, 273. 

Boiler, apparatus to snpply, 269. 

Break, railway carriage 309. 

Brick making, cost of, by F. W. Simms 

348. 

Egyptiau 386. 

Brick machine 202. 

Bridge see Arch. 

beton 229. 

cast iron 75, 106. 

draw, Bowcombe 170. 

Hoskiug, Professor, on 211. 

Loudon 207. 

Notre Dame 421. 

Pont dn Carrousel 75. 

Stockton 106. 

suspension, Dredge's 142. 

Victoria 240, 253. 

Westminster 250, 281, 420. 
Bristol, St. Mary Redcliffe, 11. 
British Association 323, 352. 

British Museum, 262, 297, 299, 308, 

358, 373, 375, 411, 416. 

Bude light 233. 

Building act 214, 309. 

BUILDING, notes on, see Arch, Archi- 
tectural, Beam, Brick, Cement, 
Chimney, Materials, Roof, Stone, 
Tile, Window, Wood. 

acoustics 323. 

cement, Keene’s marble 28. 

cement, metallic 467. 

concrete, 46, 156, 229, 355, 369, 

422. 


Building— (continued). 
contractors 91. 
drains 45, 243. 
hoisting machine 289. 
roofing 147, 210, 227, 392, 437. 
scaffolding 410. 
schedules 91. 
sewers, 25, 43, 87. 
tenders 21. 
BuirbiNGs see also Ecclesiastical. 
Baden, pnmp-room 137. 
Bank of England 296. 
Belgian, by George Godwin 7. 
British Museum 262, 297, 299,305. 
358, 373, 375, 411, 416. 
City Law Conrts 26. 
Conciliation hall, 450. 
Coaservative club 26, 331. 
Exchange Royal 19, 30, 73. 
Florence 108. 
Gresham college 270. 
Grosvenor house 229. 
Lincoln’s inn 26. 
Mansion honse 26. 
Parliament house 18, 142,173, 181, 
324, 374. 
Pompeian house 193. 
St. George's Mall, Liverpool 329. 
Travellers’ Club 26. 
Vatican 1. 
Walhalla 109. 
Buoys, Elme’s mooring and signal 302. 
Butterley blast furnaces, 277. 
Burnettizing timber, 206. 
Byrne, Professor, new mode of con- 
puting spherical excess, 224. 
new mode of compnting height of 
mountains, 271. 
Calculator, automaton 426. 
Canadian board of works 152, 249. 
CANAL :— 
American 52. 
Beauharnois 52. 
Bentley 218. 
boats 214, 388. 
Canadian 52. 
Cornwall 52. 
Erie 53. 
France 366. 
Grand Junction canal 244. 
Hereford and Gloster 79. 
Lachine 53. 
lockmeter 430. 
Nottingham and Derby 254. 
towing boats 244. 
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INDEX. 


Candelabra 292. 

Canpipus’s Note Book 9, 35, 74, 
117, 155, 193, 227, 264, 296, 331, 
411. 

Cartoons in 1819-1843, 274. 

Casey, W. R. on engineering in North 
America 299. 

Casting iron 75. 

Cast iron, see iron. 

Causes which have ennobled architec- 
ture 153, 261. 

Cement, Keene's 28. 
metallic 467. 

Chalk basin, reservoir in 350. 

Chancels 71. 

Chapels, see Ecclesiastical Building. 

Chapter houses 162. 

Chimney flues 66, 143. 

Circular dividing engine 303. 

Chromatype, by R. Hunt 322. 

Church, see Ecclesiastical Building. 

Clay’s process for wrought iron 207. 

Clement’s nautical inventions 28, 248. 

Clifford, H. E., C. E., on the educa- 
tion of an engineer 54. 

On long and short connecting | 
rods 307. 

Coating metals 303, 386, 457. 

Cockerell, Prof. lectures on archi- 
tecture, 57, 93, 130, 165. 


ECCLESIASTICAL BUILDINGS. 

Alexandria church 107. 

Ani cathedral 183. 

chancels 71. 

chapter on, by G. Godwia, jun. 71. 

Chapter houses 162. 

church building regulations 126. 

Derby chapel 218. 

Duomo, Parma, 392. 

ecclesiologist 105. 

font, 127, 414. 

Glasgow cathedral 328. 

hagioscope, 415. 

Knowsley church 107. 

Louvain cathedral 34. 

Malmsbury abhey 281. 

Manchester new church 286. 

Milan cathedral 258. 

open seats in 424. 

Parma 392. 

pews 424. 

pulpits 34. 

Ripon cathedral 118. 

Romsey abbey 415. 

Rothwell church 257. 

St, Bavon, Ghent 34. 

St. Bartholomew, Bank 465. 

St. Bartbolomew, Smithfield, 379, 

122. 

St. Cross, Winchester, 414. 

Coke, Belgian 400. St. George's, Windsor 357. 
Colonial engineering and surveying | St. John's, Winchester 414. 
394. St. Mary, Redcliffe 10. 
Colour, see Decoration. | | St. Peter, Colebrooke 415. 

Competition :— Salisbury eathedral 294. 

Ipswich 176. Chapter house 161. 

Kentish Town 15. simplicity of composition in 319. 

remarks on, 432. tiles 200. 

Conciliation llall 450. | Tournay cathedral 7, 33. 
Concrete, articles on, 29, 46, 229,, Wells cathedral 260. 

355, 369, 422. Westminster abbey 114, 295. 
Connecting rods, by H. F. Clifford 307 Wilton church 22. 
Contonred maps 355, 422. Winchcombe church 294. 
Contracts 91, 181. Winchester cathedral 414. 
Copper cloth 436. York cathedral 253. 

Coral formations, philosophy of 345, Ecclesiologist 105. 

383, 117, 442. | Edge's gasometer 105. | 
Corinthian capital, by Hakewell 185. | Elasticity of materials, experiments | 
Cork harbour, remarks on 367. on 354. | 
Cotton W. automaton balance 278. Electric telegraph 103, 107, 213, 283, ` 
Culverts 45. 300, 389. 

Damp, to prevent 382, 466. Elmes's signal buoys 302. 

Daguerrotype engraving 467. Embankment, Nene 122. 

Davies' railway brcak 309. Long Sutton 361. 

Deals, qualities of 404. | ENGINEERING see also arch, beam, 

Decorations, see Fresco, Paper. buildings, gas, hydraulic, loco- | 
arabesques 1, 291. motive, machine, material, ma- 
baths nf Titus 291. rine engine, mining, paving, rail- 
candelabra 292. way, steam engine, tile, tunnel, 

Eastlake on. 340. water, well, wood. 

house painting 460. hlasting 68. 

new houses of parliament 142, 173, hogs, roads in 274. 

199313 concrete 46, 156, 229, 355, , 69, 

seats 293. 422. 

tiles 200. contracts for 91. 

tripods 292. culverts 45. 

Travellers’ club 318. cutting 22. 

Designs, registration of 366. draining 2t3. 

schovl of 253. earth wagons 265. 
Dividing engine, self-acting 303. earthwork 22, 91, 251, 265. 
Docx see llarhour. embankment 22, 426. 

Ellesmere port 401. excavation 22, 9]. 

Liverpool 420. Engineers, Civil see Institution. 

Middlesborongh 106. lectnres on, by Prof. Vignoles 128 

Sunderland 20. measurement 22, 

Woolwich 282, puddling 426. 

Donaldson, Prof. preliminary dis~- schedules 91. 

course 445. tenders 91. 

Drawing from models 197. ENGINEERS :'— 
Dredging machine, invention of 16. Bidder, G. P. 86. 
Dressing glass stand 399. Braithwaite, John, 86. 
EARTHWORK, NOTES ON 22, 91, 251, Brunel, I. K. 86. 


269. Cubitt, W. 86. 
Eastlake, C. L., report on decoration, Gibbs, Jos. 86. 
140. Giles, N. 86. 


| Flnes, chimney 66, 143. 


Hartley, 103. 
Lock, J. 86. 
Rastrick, J. N. 86. 
Rennie, G. 86. 
Sir Jno. 86. 
Stephenson, George S6. 
Robert 86. 
Vignoles, C. 86. 
Walker, James 86. 
Report on Irish railway commu- 
nication 455. j 
Wicksteed 426, 463. 
English, early, style in churches 319. 
Excavating machine 147, 268. 
Exchange, Royal 19, 30, 73, 464. 
Explosion, Dovor cliffs 68, 165. 
Expression in architecture 36. 
Fairbairn's rivetting machine 115. 
direct actiou engine 71. 
metal ships 304. 
Faraday's lamp burner, 196. 
Fine arts, commission of 142, 313. 
Fire escape 143. 
Flaxmill at Cassano, 143, 181, 191. 
Floating light vessels 123. 


Font 127. 
Forge hammer, Nasmyth's 40. 
Forrester's direct action engine 367. 
French and Belgian railways, cost 237. 
FRESCO. 
Eastlake on, 340. 
houses 155. 
Italian 340, 431. 
Munich 431. 
Pompeii 7. 
saltpetre, means of preventing 424. 
Thomson on 247. 
Vatican 1. 
Wilson on 389. 
Fulton, Dr. observations ou architects, 
333, 373, 403, 451. 
Furnace, blast, Butterley 277. 
Williams's 204. 
Gas see Light. 
cost of 31 
improvement in 51 
meter, Edge's 105 
self-generating 288 
Leathley’s burners 323. 
pressure engine 127 
Geodesical instrumeots 122. 


Gasenus flnids, efflux of 440 
Geology—Sonuth Eastern Railway 152. 
Gibson the sculptor 85 

Gilding and silvering by immersion 157 


| Glass, ornamented 281, 304. 


| 
| 
| 
Glasgow, supply of water 3, 20. | 
Godwin, George, jun. on buildings in | 
Belgium 7, 33. 
ancientstructures at Winchester 114 
Chapter on cburch building 17. 
chat abont Westminster Abbey 114. 
Old London wall 230, 362. 
Goéthe on decorative painting 460. — | 
Gordon on marine engines in the roval 
navy 311. | 
Graphimeter 377. | 
Greenwich pier 253, 270. | 
Grenelle, artesian well 81, 322. 
Gresham College 270. 
Grosvenor Honse 227. 
Gunpowder, explosive farce of 120. 
Gwilt, Joseph 36, 74, 99. 
Encyclopedia 24, 61. 
Hakewell, A. W. on the Corinthian | 
capital 185. 
lakewell, J. obituary 324. 
Hall, E. on gothic architecture 255. 
Mamilton, David, obituary 468. | 
Handcock on journals of axles 385. | 
Hansoun, Aberystwith 139. | 
Cork 367. 
Dover 30. | 
Ellesmere port 401. 


Liverpool 401, 420. 
Middlesborough 106. 
Sunderland 29. 
Warkworth 253. 
Woolwich 282. 
Hay on decorative paiating 460. 
Haydon, B. R., Life of Wilkie 225. 
Heliotrope Graham's 303. 
Hermitage museum 338. 
Hoard nuisance 19. 
Hood,Chas.efflux of gaseons fluids 440. 
Modgkioson on the elasticity of ma- 
terials 354. 
Hoisting machine, Spurgin's 302. 


| Holtzaptfel on turning 25, 66. 


Horse power, see marine engine. 

Hosking on bridges 211. 

House paintiug 460. 

Hutchinson on Electro-galvanic blast- 

ing 337. 

Hydraulic eogineering, see canal, dock, 

harbour, pier, water, weir, well. 

lIydro-electric machine 399, 

lce-hoat, Ballard's 79. 

India, advantages of steam navigation 
381. 

railways in 408. 

Institution of Civil Engineer's 29,101, 
139,170, 207, 240, 277,320, 348, 
383, 426, 465. 

distribution of prizes 465. 

Ireland, Mr. Walker'sreporton railway 

conmunication with 455. 
Inox, see materials, 
beacon 402. 
Budd's process 304. 
cast 75. 
experiments on 279. 
contraction of 75. 
galvanized 106, 386. 
houses 124. 
preservation of 386, 387. 
ships 218, 388. 
use of in architecture 291, 316. 
wrought, Clay's process 207. 
zincing 106, 386. 
Jones Inigo, windmill 298. 


| King's College 248. 


Kyanizing timber, 205, 283, 306, 356, 
Lichfield architectural society 104. 
Light, Boccius 223. i 
Bude 223. 
Faraday 196. 
electric, in Paris 436. 
Lightning conduetor 48, 313. 
Lighthouse, Bell rock 31, 138. 
Breakwater 289. 
Wyse 299. 
Goodwin 359. 
lamps 129. 
Light vessels, floating 423. 
Lime, new process 205, 437. 
Liverpool improvements 164. 
Lock meter 430. 
Locomotive, see axle, valve: 
Man of Kent 31. 
self-acting slide valve 49, 77, 233. 
orifice of blast pipe, determination 
of 77. 
reversing apparatus 148, 
Philadelphia 241. 
London, drainage of chalk basin 350. 
London, J. C. obituary 468. 
Ludwig 449. 
Lush on architecture 153, 261. 
MACHINE: 
brick 202. 
dredging 138, 181, 203. 
excavating, American 147, 268. 
forge hammer +0. 
hoisting 289, 302. 
hydrostatic engine 32. 
miner's, raising 426. 
pile cutting 440. 
rivetting engine 115. 


Machine—(continued). 
street aweeping 144. 
tile machine 202, 
water pressure 322. 
Main’s, street, ohservations on 335. 
Maitland’s safety valve 305. 
Mallet on overshot wheels 140. 
on corrosion of iron and steel 386. 
Marble 141. 
Cement 28. 
Marine ENGINE: 
American 16. 
beam 17,171. 
comparison of 171. 
direct action, 170, 335, 367. 
double cylinder 367. 
Fairhairn's 71. 
Forrester's, 367. 
horse power, 79, 139. 
long and short connecting rods, 
comparisen of 307. 
Mather's 219. 
oscillating 219. 
Royal navy 311. 
slide valve, how to calculate 86. 
Virago 145. 
Yarborough 335. 
Markets 286. 
Martin Chuzzlewit 75. 
Materials, elasticity of, by E. Hodg- 
Mather's oscillating eugine 29. 
Metals, changes in structure of 354. 
Metropolitan improvements 26, 200. 
Society 104. 
Miners, machine for raising 426. 
Mountains, method to find the height 
of, 271. 
Mushet's experiments on iron 279. 
Napoleon's Tomb 30. 
Nasmyth’s forge hammer 40. 
Nelson monument 143, 327, 410. 
Nile, improvement of 29. 
Nuisance hoard 19. 
windows 27, 43. 
amoke, report on 305. 
Ordnance Survey 362. 
Oxides of metals 303. 
Painting decorative 460. 
Paper, ornamental 305, 400. 
Paris improvements 30. 
Parson’s patents in engines, rev. 396. 
Patent, infriogement of 19. 
Patents, new 32, 70, 108, 146, 182, 
218, 254, 328, 366, 402, 138, 470. 
Parliament, new houses of, see fresco 
18, 142, 173, 181, 313, 324, 374. 
Pavement, tesselated 125. 
Paving act, metropolitan 60 
Paving, remarks on 428. 
Payerne's Dr. process, 106. 
Payne's patent for preserving wood 
217, 314. 
Pews 124. 
Photographie process, by R. Hunt 32 
Pier, Greenwich 253, 270. 
Pile cutting machine 439. 
Pipes of iron for water and gas 3352. 
Plans, charge for 19. 
Plough, stcam 454. 
Pocock, W. W., architecture by Vi- 
truvius 246. 
Pole, W., on friction of steam engines 
170. 
Pont du Carrousel 75. 
Powder magazine, fire proof, 304. 
Professional charges 19. 
Propeller, see steam hoat. 
Pugins' apology, rev. 178. 
Pulpits 34. 
Punip, Roe's 180. . 
Liverpool Screw 217, 212. 
Rennie's 217. 
screw 217, 219, 420, 
Woodcroft’s 219. 
Pyramids of Egypt 142, 375. 


INDEX. 


Rairwav, see Axle, Locomotive. 
Amcrican 64. 
Amsterdam 436. 
Atmospheric 328. 
Belgian 327. 
Birmingham & Derhy 326. 
Birmingham & Glo'ster 326. 
Blackwall 326, 
Bolton & Preston 326, 400, 
Brighton 325. 
Bristol & Exeter, 326, 400. 
Bristol & Glo'ster, 326. 
Chester & Birkenhead 325. 
Construction of, 129. 
Croydon 326. 
Curves 243. 
Darlington Junction 400. 
Devon & Cornwall 326. 
Dublin & Drogheda 364. 
Durham Junction 240. 
Eastern Counties 326. 
Eastern Union 326. 
Edinhurgh & Glasgow 364. 
French 237. 
Glasgow & Ayr 365. 
Glasgow & Greenock 365. 
Grand Junction 325. 
Great Western 326, 400. 
Greenwich 325, 365. 
Great North of England 325. 
Holyhead 155. 
Hull & Selby 364. 
India 408. 
Trish 455. 
Liverpool & Manchester 182. 
London & Birmingbam 227, 325. 
Manchester & Birmingham 365 
Manchester & Leeds 365. 
Manchester & Bury 325. 
Maryport & Carlisle 365. 
Midland Counties 325, 400. 
Newcastle & Darlington 326. 
North Midlaad 325. 
North Union 325, 400. 
Northern & Eastern 325, 366. 
Sheftield & Rotherham 325. 
South Eastern 31, 68, 253, 326, 
435, 452. 
South Western 365. 
Taff Vale 364. * 
West London 365. 
York and North Midlaad 325. 
Yarmouth and Norwich 365. 
Rartway CHRONICLE 325, 364, 400, 
435, 464. 
Railways, Weale, ensamples on 63. 
Reform Club decorative painting 460. 
Restorations— - 
St. George's, Windsor 357. 
St. Mary, Redcliffe 11. 
St. Mary, Nottingham 254. 
Tournay cathedral 8. 
Reviews— 
Bain on Electricity 283. 
Basire’s locomotive engine 362. 
Bergin’s atmospheric railway 66. 
Black's tourist 361. 
Blunt’s civil engineer 65. 
Bourns’s surveying 65. 
British traveller’s guide 286. 
Chapman’s diagrams 66. 
Compaaion to the almanac 23, 466. 
Danson’s inventor's manual 285. 
Diagrams of uscful knowledge so- 
ciety 226. 
Doric order, antique, 3 engravings 
2928 
Ecclesiastical architecture 398. 
Fisher's photogenic manipulations 
286. 


Guide to Hayling 201. 

Gailhabaud’s architecture 25, 137, 
285, 466. 

Gutch’s pocket hook 66. 

Gwilt's Encyclopedia 24, 61, 441. 


Glenny's almanack, 436. 
Holtzapffel’s turning 25, 66. 
Kittoe’s Indian architecture 360. 
Klenze’s entwurfe 445. 
Knipe’s geological map 286. 
Le Grice, Count, studij of sculptors 
at Rome 85. 
Loudon's cemeteries 199. 
Marine steam engine in the navy 
311. 
Martin Chuzzlewit 137. 
Mechanic’s almanack 436. 
Nicholl’s encaustic tiles 137. 
Norman’s Yucatan 133, 
Oldham’s tiles 180, 200. 
Parson’s steam engine 396. 
Pease’s geometry 201, 
Pictorial history of England 310. 
Pritchard’s patents 180, 
Penny cyclopedia 4:3. 
Pugin'a apology 178. 
railways, their use and manage- 
ment 86. 
Sopwith’s economic geology 312. 
student's guide to measuring 200, 
topographer and genealogist 137. 
Tower's Croton aqueduct 360. 
Tredgold on the steam engine 31. 
Wathen's Egypt 199. 
Weale's ensamples of railways 63. 
Weale’s quarterly papers 397. 
Wilme’s hand book 86. 
Williams’s elementary drawing 180, 
197. 
Yearbook of facts 86. 
River improvements. 
Shannon 106, 360, 423 
Clyde 362 
Tyne 402 
Rivetting machine, Fairhairn’s 115 
Roads, mode of constructing in hogs, 
273 
Parma 392 
Buckingham palace 210 
Roe’s pump 180. 
Roof, Newcastle 117 
London and Birmingham railway 
227 
flat 437 
Rope, wire 27, 48 
Romsey Abbey, 415 
Royal Academy see Academy. 
distrihution of prizes 20, 465. 
Royal Exchange 19, 30, 73, 464 
Russell on sound 322. 
tidal abservations 323, 352. 
form of ships 353. 
Buckingham palace 210. 
Safety cape 347 
Salisbury chapter house 160. 
St. Bartholomew's, Smithfield 379, 
122 
Bank 465. 
St. George's Hall, Liverpool 329 
St. Mary Redcliffe 10 
Saotape nosing 234 
Scaffolding, Nelson monument, 410 
Scales, drawing 105 
Schinkel 449 
School of design 253 
Science, European temple of 421 
Screw pile lighthouse 299, 
Seats, open, in churches 124. 
Sewers of the metropolis 25, 43, 87 
SHIPBUILDING -— 
hulkheads 389 
fastenings, remarks on 423 
form of 353, 372 
iron 218, 388, 438, 458 
iron keel plates 438 
metal, Fairbairn's patent 304 
sheathing, new 143 
ventilation 458 
Signal buoy 302 
Sillometcr 28, 248 


| 


Simm's collimator 122 
on horse pnwer 243. 
on hrick making 318. 
Smoke, consumption af 26 
nuisance report 395. 
Society of Arts 467 
Sound, laws of 323, 
Spherical excess 221. 
Spring contractor 245 
Spurgin’s hoisting machine 302. 
Statue of Queen Victoria 30 
STEAM BOAT :— 
Alecto 312. 
Bentinck 107, 287 
Congress 17 
Cyclops 312 
Devastation 312 
Duke 106 
Fire Queen 402 
Garry Owen 388 
Geyser 312 
Great Britain 79, 145, 287, 313 
Great Northern 70, 401 
Great Western 420 
Helen Macgregor 367 
Terne 288 
Hibernia 107 
lMindoftan 145. 
Infernal 234. 
iron 26, 163, 181, 327, 362, 366, 
388, 401, 102. 
Iron Queen 163. 
Liverpool screw 217, 219. 
Magician 30. 
Mermaid 218, 288. 
Neapolitan 69. 
Nimrod 401, 138. 
Peiki Tijaret 217. 
Penelope 145, 288. 
Pfalzzraf 402. 
Polyphemus 312. 
Prince Albert 107. 
Princeton 120. 
Prince of Wales 327, 362. 
Prometheus 312. 
Princess Alice 366. 
Red Rover 151. 
Regent 17. 
Roberto 438. 
Severn 181. 
Stromboli 312. 
Temperador 107. 
Terrible 145. 
Tourist 101. 
ventilating 459. 
Vesuvius 312. 
Victoria and Albert 218, 288, 459. 
Virago 145. 
Vulture 71. 
Waterman 145. 
STEAM ENGINE, see Marine Engine, 
Locomotive, Machine, Valve. 
apparatus for supplying water 270. 
Ball’s 288. 
indicator 28, 248. 
meter 314. 
pumping 182. 
safety valve, Maitland's 305. 
valve, Edwards's 49, 181. 
Steam navigation, inland, in India 


notes on, 87. 
Steam plough 454. 
Stone, sce Marble. 
marble 141. 
quarrying 31. 
Sylvester’s process 67, 465. 
Stoves 422, 439. 
Surveying :— 
contouring maps 355, 422. 
inaccessible distances 355. 
measurement 22. 
mode of computing the height of 
mountains 271. 
Surveyor's charges 19. 


Syuchronism of style in architecture 
158. 
Telegrapb, electric 103, 107, 213, 283, 
300, 389. 
Tesselated pavements 125. 
notes on 87. 
Thames Tunnel 103, 143, 207. 
Thermograpby, by Robert Hunt 20. 
Thermometer, nautical 248. 
Thorwaldsen, 85. 
Tidal observations, by J. S. Russell 
323, 352. 
Tile machine 202. 
Timber, see Beam, Waod. 


Timher and deals, observations on, | 


404, 432. 
Tournay Cathedral 7, 33. 
Tweeddale hric and tile machine 202 
Travellers club 26, 318. 


Ani Cathedral, Armenia, 183. 

Apparatus for supplying water to 
»oilers, 3 cuts. 270. 

Arabesques, 6 cuts, 3, 4, 5. 6. 

Bzins's electric apparatus. 2 cuts. 284 

Baths of Titus. 29]. 

Blasting by Gunpowder. 3 cuts, 68. 

Boccius light, 2 cuts. 234. 

Break. carriage, Davies's 309. 

Brush machine, 202. 

Bridge. Pont du Carrause'. 76. 

Beton, 2 cuts, 230. 

British Museum, 375. 

Candelabra. antique. 2 cuts, 292. 

Clay's iran furnace, 2 cuts. 208. 

C lumn, Nelson's 3 cuts. 409. 

Conciliation Hall, 451. 

Dressing-glass stand, 2 cuts. 349. 

Duomo, Parma. 392. 

Karthwagons, 10 engravings. 26b. 

Electric Telegraph, 214. 284, 300. 

Elmes's signal buays. 302. 

Excavating machine, 147, 268 

Faraday's burner. 2 cuts, 196. 

Farnese palace. 62. 

Flax-mill at Cassana, 191. 

Fresen painting. 6 cuts, 369. 

Gasmeter, Edge's 2 cuts, 105. 


INDEX. 


Valve, Medhurst's 26. 
Edwards’ 49, 77, 233. 
annular 427. 
consteuction of, 427. 
Velucity of water in pipes 37, 122, 
149. 
| Ventilation 371, 422. 
of ships 458. 
| Vessels, sunk, raising 356. 
Wagons, earth 266. 
| Maitland’s : 
| Walker, J., on railway communication 
| with Ireland 455. 

Walhalla, with engravings 109, 419. 
Walls, lateral, means of securing 104. 
Warming 371, 422. 

Water, electricity of 289. 
mains 335. 
pressure engine, Freyburg 322 


LIST OF ILLUSTR 


Graphimeter, 2 cuts, 378. 
Ground plans, 23, 109, 256, 329. 375. 
403 


Haddenham church, 256. 
Harbour. Cork, 368. 

Hoisting machine, Spurgin's, 302. 
Iceboat, Ballard's 79. 
Lighthause, Goodwin, 359. 
Lackmeter, 2 cuts, 430. 


49. 
blast pipe, 78. 
revising apparatus, 147. 
Marine engine beam, 17. 
Fairbairn's, 4 engravings, 71. 
Forrester's, 3 engravings. 367. 
Mather's. 3 engravings, 219. 
oscillating. 219. 
direct action, 5 engravings, 335. 


9d. 
Milan cathedral. 258. 
Mouldings, Gothic, 295. 
Nasmyth's direct actian, steam forge 
hammer, 3 cuts. 41. 
Nautical Tbermameter. 248. 
Nelson monument, 3 cuts, 109. 
Pandolfini palace. 61. 
Pantheon, 404, 


! Locamative engine,slide valve, 3 ents.) 


taisiag by horse power 243. 

supply nf in Glasgow 320. 

velocity of in vertical pipes 37, 122, 

149. 

wheels, labouring force of 140. 
Weir, Trent, 253, Shannon 423. 
Well-sinking 139; law of, 289. 
Westmiuster Ahbey 114, 295. 
Westminster hridge 420. 

Walker & Burgess's report 21. 

Mr. Barry's reply 281. 


Wheatstone on electro-magnetic tele- | 


graph 389. 


White, S , C.E. on Cork harbour 367. | 


Whiltshire Topngraphical Saciety 247 
Wilkie, Sir David, life of 225. 
Wilson on fresbo painting, 389. 
Windmill by Inigo Jones 298. 
Window nuisance 27, 43. 


IONS. 


P 9, Britis. .useum, 375. 
'anthean. 404. 
l^ s Roe’s, 2 c ts, 180. 


1 ; ramids of Egypt. 2 cuts. 357. 

Railway terminus, London Bridge, 2 
engravings, 403. 

Railway communication with Ireland, 
6 engravings. 455. 


| Rivetting machine, Fairbairn’s, 116 
Roof of the Newcastle riding School, | 


147. 
, Roof of the London and Birmingham 


Railway engine house, 2 engravings. 


221. 

Roof af the Duomo Parma, 392. 

Rath» ell church, 257. 

St. Bartholomew’s, Smithfield, 13 en- 
gravings 379. 

St. Bavon. Ghent, 35. 

St. George's Hall, Liverpool, 4 en- 
gravings. 329. 

St. Mary, Redcliffe, 2 cuts. 11, 12. 

Salisbory Lady Chapel, 3 cuts, 294. 

Saotape nosing, 3 cuts, 235. 

Sawing machine for cutting timber 
under water, 9 engravings, 439. 

zeaffotiina Nelson's calumn, 3 cuts, 
09. 
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Platel.—Arabesque Decorations of the Vatican at 


ome, 
2 & 3.—Details of the Marine Engines of the 
Vulture, by Messrs. Fairbairn 


- 4&5.—The Walhalla. 


opposite page ] 


+. 6.—Armerican Excavator—Rnuof of the Riding 
School, Newcastle on Tyne.—Reversing 


Apparatus for Locomatives 


7 —Ani Cathedral, Armenia 
8.—Flax Mill at Cassano 


- 9.—Mather's Oscillating Marine Engine " 
- 19, —Roof v Engine House, London and Bir- 


minzham Railway 


contrivance for, 381. 
farms of, 434. 
light, 437. 
Wire rape 27, 48, 382. 
Wisbeach Cemetery cbapel 332. 
Wood, Kyanizing 283, 306, 356, 432. 
Payne’s process 217, 314, 465. 
qualities of timber and deals, 405. 
preservation of, by sublimate of 
mercury, and sulphate of zine 205. 
Woollen factory for Turkey 279. 
Woolwich new graving dock 282. 
Xanthian marbles 203. 
Yarhorough, Lord, direct action en- 
gine 335. 
Yurk's experiments on axles 209. 
Yucatan, Norman, on, rev. 


, Seats, antique, 2 cuts, 293. 


Sewers, 5 cuts, 

Sillometer. 248. 

Spalatro, 331. 

Steam engine, Edwards's, 40. 

Shanı. >n improvements, 360. 

Street sweep! i; hine, 144. 

Terminus, Lanuon ridge, 2 engrar- 
ings, 403. 

Tilting hammer. 41. 

Tile machine, 202. 

Tiles, Irish, 200. 

Tournay Cathedral, 2 engravings, 5. 


33. 
Tripods, 2 cuts, 293. 
Valve. steam engine, 4 cuts, 17, 39. 
Vatican, 6 cuts. 3, 4, 5, 6. 
Vulture marine engine, 71. 
Walhalla, 2 engravings. 109. 
Well’s cathedral. 260. 
Wilton church, 23. 


| Winchcombe church, 294. 


| Westminster abhey, 2 engravings, 


295. 
Windmill, by Iniga Jones, 7 cuis, 298. 
York Cathedral, 257. 258. 
Yucatan antiquities, 6 engravings‘ 
136. 


.. 11.—Gresham College, s 270 
.. 12.— Plan and Elevations of St. George's Hall, 
Liverpool 329 
. 13.—Forester’s Double Cylinder Direct Action 
Marine Engine 367 
- 14.—St, Barthalomew's, Smithfield 379 
.. 15.—Joint Railway Terminus at London Bridge 403 
. 16.—Nelson Monument, with Scaffolding 35 410 
+» 17.—Saw Machine for Cutting Timber under Water = 439 
. 18.—Railway Communication with Ireland on 4:5 
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